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Linh vic kj thuat dwoge dé cap

Séang ché d& cap dén sy truyén va thu da diém phéi hop (Coordinated Multi-
Point Transmission and Reception - CoMP) trong truyén thong khong day hozc
truyén thong di déng va, cu thé hon, sang ché dé cap dén viéc bao hiéu trong

CoMP gitta cac eNB (E-UTRAN NodeB hoac eNodeB).

Tinh trang ky thuét ciia sang ché

Dua trén Fig.1, hé thdng truyén thong di dong CoMP 400 bao gdm Ving
hoc khu vuc phéi hop CoMP hoic tap phdi hgp CoMP 402 trong d6 cac phuong
an c6 thé dugc thuc hién duge minh hoa. Mot hodc nhiéu thiét bi nguoi dung
(User Equipment - UE) 410 duoc phuc vu béi mét hodc nhidu TP hodc céc 6 tir -
404 dén 408. Céc TP tir 404 dén 408 c6 thé 1a cac tram co s hodc cac eNB. Mdi
thiét bi nguoi dung bao gém chéng han bd truyén va bo thu, va mdi tram co sé
hodc cac eNB 104 bao gém, chéng han bd truyén va bd thu.

Céc 16p truyén doi khi duoc goi 1a “cc 16p truyén” hodc “céc 16p.” Sb
lugng ctia cac 16p truyén dugc biét &én nhu “bac truyén” hodc “bac.” Bang ma la
mot tAp hop cc bd hodic cac ma tran tién ma héa. Ma tran tién ma hoa cling duoc
biét dén nhu tlr ma.
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Ban chét k§ thuit ciia sang ché

Muc dich cta sang ché 13 cung cp hiéu qua thong tin trang thai kénh
(Channel State Information - CSI) va/ho3c cong suat truyén dai tAn hep tuong ing
(Relative Narrowband Tx (Transmit) Power - RNTP) trao ddi gitra cac eNB.

Mbt khia canh ctia sang ché bao gdm, trong hé théng truyén thong khong
day bao gdm tram gbc thir nhét va tram gbc thir hai, phuong phap truyén thong
khong day dugc thuc hién & tram gde thir nhét hd tro truyén va thu da diém phbi
hop (CoMP). Phuong phép truyén théng khong day bao gdm, d6i véi quy trinh
xtt ly nhan dang (Identification - ID) thiét bi ngudi ding (UE) duoc dua ra va quy
trinh xir ly thong tin trang thai kénh (CSI) dugc dua ra, thu tir tram gbc thir hai
nhiéu bao cdo CSI ma mdi bao cdo bao gém chi béo bac (Rank Indication - RI)
va chi bao chat luong kénh (Channel Quality Indicator - CQI), trong d6 tram gbc
thir hai thu tir mot hodc nhiéu thong tin RI thiét bi ngudi ding (UE) va théng tin
CQL

Khia canh khac ctia sang ché bao gbém, trong hé théng truyén thong khong
day bao gém tram gbc thir nhét va tram gdc thir hai, phuong phép truyén thong
khong day dugc thuc hién & tram gdc thi hai hd trg truyén va thu da didm phéi
hgp (CoMP). Phuong phép truyén thong khong day bao gdm budc thu tir mot
hogc nhiéu thong tin thong tin chi bio bac (RI) thiét bj ngudi ding (UE) va théng
tin chi bao chét lwong kénh (CQI), va dbi véi quy trinh xtt Iy nhéan dang (ID) thiét
bi nguoi dung (UE) dugc dua ra va quy trinh xtt ly thdng tin trang thai kénh dugc
dua ra (CSI), truyén dén tram gdc thir nhét nhidu bdo cdo CSI ma mdi bao cdo bao
gdém RI va CQL.

Khia canh khac nita ctia sang ché bao gdm tram gdc thir nhat hd tro truyén
va thu da diém phdi hgp (CoMP) va dugc st dung trong hé thdng truyén théng
khong day. Tram gbc thir nhat bao gdm b6 thu dé thu tir tram gbc thir hai, dbi voi
quy trinh xtr Iy nhan dang (ID) thiét bj ngudi ding (UE) duoc dua ra va quy trinh
xtt Iy thong tin trang thai kénh (CSI) dugc dura ra, nhiéu bao cdo CSI ma mdi bdo
céo bao gdm chi bdo bac (RI) va chi béo chét luong kénh (CQI), trong d6 tram
gbc thir hai thu tir mot hodc nhiéu thong tin RI thiét bi nguoi ding (UE) va CQL
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Khia canh khac nita cta sang ché bao gdm tram gdc thi hai ho trg truyén
va thu da diém phdi hop (CoMP) va dugc st dung trong hé théng truyén thong
khong day. Tram gbc thir hai bao gdbm bo thu dé thu tir mot hodc nhiéu théng tin
thong tin chi bao bac (RI) thiét bi nguoi diung (UE) va thong tin chi bao chét lugng
kénh (CQI), va bd truyén dé truyén dén tram gdc thi nhét, d6i véi quy trinh xit 1y
nhén dang (ID) thiét bj nguoi ding (UE) duge dua ra va quy trinh xi ly thong tin
trang thai kénh (CSI) duoc dua ra, nhidu bao cdo CSI ma mdi béo céo bao gdm
RI va CQIL.

Khia canh khac nita ctia sang ché bao gdm phuong phép truyén thong khéng
day duoc thuc hién trong hé thdng truyén thong khéng day hd trg truyén va thu
da diém phdi hop (CoMP) va bao gém tram gdc thtr nhat va tram gbc thtr hai.
Phuong phép truyén théng khéng day bao gém budc truyén tir mot hodic nhiéu
thiét bi ngudi ding (UE) dén théng tin chi bdo bac (RI) tram gbc thit hai va thong
tin chi bao chét lwong kénh (CQI), va dbi véi quy trinh xir Iy nhn dang (ID) thiét
bi nguoi dung (UE) dugc dua ra va quy trinh xtt 1y thoéng tin trang thai kénh (CSI)
duge dua ra, truyén tir tram gbc thir hai dén tram gbe thir nhét nhiéu bao céo CSI
ma mdi bao cdo bao gdbm RI va CQIL.

Khia canh khac nita cia sang ché bao gém hé théng truyén thong khong
day hé trg truyén va thu da diém phbi hop (CoMP). Hé théng truyén thong khéng
day bao gdm tram gbc thir nht, tram gdc thir hai truyén dén tram géc th nhét,
d6i véi quy trinh xir Iy nhan dang (ID) thiét bj ngudi ding (UE) duge dua ra va
quy trinh xt ly thdng tin trang thai kénh (CSI) dugc dua ra, nhiéu bao cdo CSI ma
mdi bao cdo bao gdm chi bao bac (RI) va chi bao chét lvong kénh (CQI), va mot
hozc nhiéu thiét bi ngudi dung (UE) truyén dén tram gbc thir hai thong tin RI va
CQL

Mbt khia canh ctia sang ché bao gom, trong hé théng truyén théng khong
day bao gdm tram gbc thir nhét va tram gdc thit hai, phuong phép truyén thong
khong day dugc thuc hién & tram gbc thir nhat h trg truyén va thu da diém phéi
hop (CoMP). Phuong phap truyén thong khong diy bao gdm budc thu tir tram
gbc tht hai thanh phan théng tin (Information Element - IE) chi béo nhidu ngudng
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cong suét Tx (truyén) dai tin hep twong ing (RNTP), va thyc hién 18p lich nhén
biét nhiéu.

Khia canh khéc cta sang ché bao gom, trong hé thdng truyén théng khong
day bao gdm tram gdc thi nhat va tram gdc thi hai, phwong phép truyén thong
khong day duoc thuc hién & tram géc tht hai hd tro truyén va thu da diém phéi
hop (CoMP). Phuong phép truyén thong khong day bao gdbm budc truyén dén
tram gbc thir nhat thanh phan thong tin (IE) chi bdo nhiu ngudng cong suat Tx
(truyén) dai tAn hep twong tmg (RNTP), trong d6 tram gdc thir nhét thuc hién l1ap
lich nh4n biét nhidu.

Khia canh khac nita cia sang ché bao gdm tram gbc th nhat hd tro truyén
va thu da diém phéi hop (CoMP) va dugc sir dung trong hé thdng truyén thong
khong day. Tram gdc tht nhét bao gém bo thu dé thu tir tram gbc thir hai thanh
phén thong tin (IE) chi bao nhiéu ngudng cong suat Tx (truyén) dai tAn hep tuong
g (RNTP), va bd didu khién thyc hién 14p lich nhén biét nhidu.

Khia canh khac nita ctia sang ché bao gém tram gdc thi hai hd tro truyén
va thu da diém phéi hop (CoMP) va dugc st dung trong hé théng truyén théng
khong day. Tram gbc thir hai bao gdm bo truyén dé truyén dén tram gdc thir nhit
thanh phan thong tin (IE) chi bao nhiéu ngudng cong sudt Tx (truyén) dai tan hep
tuong ing (RNTP), trong d6 tram géc thir nhat thyc hién 1ap lich nhan biét nhiéu.

Khia canh khéc nira ctia sing ché bao gdbm phuong phép truyén thong khong
day dugc thuc hién trong hé théng truyén théng khong day hd tro truyén va thu
da diém phéi hop (CoMP) va bao gdm tram gbc thtr nhat va tram gdc thr hai.
Phuong phap truyén thong khéng day bao gdm budc truyén tir tram gbc thi hai
dén tram gdc thir nhat thanh phan théng tin (IE) chi bao nhiéu ngudng cong suét
Tx (truyén) dai tan hep tuong tng (RNTP), va thuc hién & tram gbc thir nhét lap
lich nhén biét nhiéu.

Khia canh khac nita ctia sang ché bao gébm hé théng truyén thong khong
day hd trg truyén va thu da diém phdi hop (CoMP). Hé thdng truyén théng khong
day bao gdm tram gbc thir nhét, va tram gdc thit hai truyén dén tram gdc thr nhét

thanh phan thong tin (IE) chi bao nhiéu ngudng cong suat Tx (truyén) dai tin hep
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tuong tmg (RNTP), trong d6 tram gdc thir nhét thyc hién 1ap lich nh4n biét nhiéu.

Mot khia canh ciia sang ché bao gdm, trong hé théng truyén théng khong
day bao gdm tram gbc thir nhit va tram gdc thi hai, phuong phap truyén thong
khong day duogc thuc hién & tram gbc thir nhit hd trg truyén va thu da diém phdi
hop (CoMP). Phuong phap truyén thong khdng day bao gdm budc thu, tir tram
gbc thtr hai, sy nhan dang (ID) thiét bi ngudi dung (UE) cho UE trong bdo céo
cong sudt thu dugc cua du hiéu tham chiéu (Reference Signal Received Power -
RSRP), va str dung ID UE d lién két béo cdo RSPR vdi két qua do khéc cho UE.

Khia canh khéc cta sang ché bao gom, trong hé thdng truyén thong khong
day bao gdm tram gbc thi nhat va tram gbc thr hai, phuong phap truyén théng
khong day duoc thuc hién & tram gbc thir hai hd tro truyén va thu da diém phbi
hop (CoMP). Phuong phap truyén théng khong day bao gém budc truyén, dén
tram gdc th nhat, sy nhin dang (ID) thiét bi ngudi dung (UE) cho UE trong bao
céo cong suat thu dugc cta ddu hiéu tham chiéu (RSRP), trong d6 tram gdc thir
nhét sir dung ID UE d& lién két bao cdo RSPR véi két qua do khéc cho UE.

Khia canh khéc nita ciia sang ché bao gdém tram gdc thtr nhat hd trg truyén
va thu da diém phdi hop (CoMP) va dugc sir dung trong hé thdng truyén thong
khong day. Tram gdc thir nhat bao gdm bd thu dé thu, tir tram gbc thir hai, sy nhén
dang (ID) thiét bi ngudi dung (UE) cho UE trong bdo céo cong suét thu dugc ctia
d4u hiéu tham chiéu (RSRP), va bo diéu khién str dung ID UE dé lién két bao cdo
RSPR véi két qua do khac cho UE. |

Khia canh khéc nira ctia sang ché bao gdm tram gbc thir hai hd tro truyén
va thu da diém phdi hop (CoMP) va dugc sir dung trong hé thdng truyén thong
khong ddy. Tram gbc thir hai bao gdm bd truyén dé truyén dén tram gbc thir nhéf,
s nhan dang (ID) thiét bi nguoi ding (UE) cho UE trong béo cdo cong suét thu
duoc ctia ddu hiéu tham chiéu (RSRP), trong d6 tram gbc thir nhit sir dung ID UE
dé lién két bao cao RSPR véi két qua do khac cho UE.

Khia canh khac nita ctia sang ché bao gdm phuong phép truyén théng khéng
day duogc thuc hién trong hé thdng truyén thong khong day hd trg truyén va thu
da diém phdi hop (CoMP) va bao gdm tram gbc thr nhit va tram gdc thir hai.
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Phuong phép truyén théng khéng day bao gdbm budc truyén, tir tram gdc thi hai
dén tram gdc thir nhét, sy nhan dang (ID) thiét bi nguoi ding (UE) cho UE trong
béo c4o cong sudt thu duge cia ddu hidu tham chiéu (RSRP), va st dung & tram
gbc thir nhét ID UE dé lién két bao cao RSPR véi két qua do khéc cho UE.

Khia canh khac nita cia sang ché bao gdm hé thdng truyén thong khong
day hd tro truyén va thu da diém phéi hop (CoMP). Hé théng truyén thong khong
day bao gdm tram gdc thtr nhét, va tram gbc tht hai truyén dén tram gbc thir nhit,
su nhan dang (ID) thiét bj ngudi ding (UE) cho UE trong béo céo cdng suét thu
dugc cua dau hidu tham chiéu (RSRP), trong d6 tram gde thir nhat st dung ID UE
dé lién két béo cao RSPR véi két qua do khéc cho UE.

Mo ta van tat cac hinh vé

Fig.1 thé hién so d6 khéi ciia hé théng CoMP.
M0 ta chi tiét sang ché
Phuong an A
Al. Gidi thiéu

Phan mb ta dudi day d& xuét phuong én trao ddi thong tin trang thai kénh
(Channel Quality Indication - CSI) va cong suét truyén dai tdn hep tuong g
nang cao (eRNTP) ciing nhur cac dé xuét chira cau triic théng béo dugce yéu cau.
A2. Thao luan

A2.1 Trao d6i CSI

Mbt eNB c6 thé giri bao cdo CSI lién quan dén mot hodc nhidu nguoi ding
ctia n6 dén eNB lan can.

Péi v6i mbi UE CSI ma eNB giti ¢6 thé bao gbm:

CQI (chi béo chat lugng kénh): 1én dén 2 CQI, mdi CQI bao gdm thanh
phan hodc CQI dai rong va céc thanh phin hodc cac CQI khac dai con c6 thé

RI: thanh phan dai rong

Luu ¥ rang PMI dé duoc loai trir tir bdo cdo trao dbi CSL. Ly do cho viéc
loai trir nay 1a dé& giam thiéu chi phi va thuc t& 1a PMI c6 thé dua trén thong tin

kénh thay d6i nhanh, do d6 1am giam céng dung ctia nd trong su truyén tai thong
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tin khong 1y tuéng véi do tré cao hon. Tuy nhién, trong sy véng mit ctia PMI,
viéc st dung RI duge gidi han. Trén thuc té, bac bat ky 16n hon 1 s& truyén chi 2
CQI, mot dbi véi mdi ky tu clia hai tir ma. Khong c6 thém thong tin vé cac hudng
khéng gian (trung binh) dugc nhin thiy bdi nguoi dung cé thé duoc suy ra béi
eNB thu bao céo. Két qua 13, bio cdo RI s& dugc thuc hién mdt cach tlly chon.
Hon nita, eNB yéu cau béo cdo CSI s& ¢6 thé dinh r& 1iéu né ¢6 mudn thu cac bao
céo RI hay khong. Piéu nay c6 thé dat duoc bing céach thiét dat bit (chang han
nhu trong trudng loai bdo céo do CSI) bing 0 néu bac khong dugc yéu cau va
bang 1 néu khac. Tuong tu nhu vdy, eNB yéu ciu cdc bdo co CSI s& ¢6 thé dinh
r5 liéu né c6 yéu cau cac béo cao CQI riéng dai con hay khong. Bit khac c6 thé
duoc thiét dat bang 0 néu cac CQI dai con khéng duoc yéu clu va bing 1 néu
khéc. Phan hdi cia eNB thu yéu cau c6 thé duge bat bude phai thuc hién yéu cu
nay, nghia 13, eNB d6 c6 thé quyét dinh dé bao gdm chi béo bac trong phan hoi
ctia n6 chi khi né duge yéu ciu trong trudng loai béo cdo do CSI cia yéu cau
tuong ng. Ngoai ra, CQI riéng dai con c6 thé dugc bao gém chi khi chung dugc
yéu ciu trong trudng loai béo céo do CSI cua yéu ciu tuong tmg.

Trong pham vi ndy, luu y rang quy trinh xir Iy CSI c6 thé duoc x4c dinh 1a
quy trinh tham chiéu cho quy trinh khac. Trong truong hgp d6 quy trinh sau cung
s€ sir dung lai bac dugc xéac dinh cho quy trinh tham chiéu cta no. biéu nay co
thé c6 loi dé khai théac bac tham chiéu trong viéc truyén tin hiéu X2 la tdt. Mot
cach dé dat duoc diéu nay la bao gém bit khéc trong truong loai bao cdo do CSI
ma dinh 18 liéu bac duy nhét c6 dugc yéu cau hay khong. Cu thé 13, bit nay c6 thé
duogc thiét dit béng 1 chi khi bac yéu cau bit cling duoc thiét dit béng 1. Trong
trudng hop d6 eNB thu yéu cau nén duoc hiéu ring eNB yéu ciu la yéu ciu céc
béo cdo CSI & d6 chi mdt bac duoc béo cdo dbi véi mdi ngudi ding. Phan hdi cta
eNB thu yéu ciu c6 thé dugc bit bude phai thuc hién yéu cau nay, nghia 13, néu
eNB quyét dinh dé bao gdm chi bo béc trong phan hdi cia né thi né phai 1a mét
chi bdo cho nguoi dung.

Ngoai ra, khong thé thi hanh sy bét budc nhu vay, trong trudong hop nay tuy

vao eNB xem liéu c¢6 bao gém chi béo bac trong CSI twong tng véi mdi quy trinh
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xtr Iy CSI ctia mdi ngudi ding va mdi bac dugce chi béo cho ngudi ding cu thé
can dam bao khong giéng nhau hay khong.

Mot trong cac muyc tiéu cla sy trao dbi CSI 1a dé tao diéu kién cho RRM
tap trung. Theo mot kich ban véi RRM tép trung, nut trung tdm thu cac bdo cao
CSI s& ¢6 thé theo dai thong tin CSI thu dwoc d6i véi mdi UE cu thé, toan bo cac
béo céo CSI thu duoc. Didu nay c6 thé dat duoc bang cach bao gdm ky hiéu nhan
dang UE trong mdi béo céo CSI d6i véi mdi UE c6 CSI dugc chuyén trong bao
cao do.

Hon nita, d6i v6i mdi CSI trong bio cdo, théng tin cAu hinh quy trinh xir 1y
CSI nén dugc bao gdm dé truyén cac diéu kién theo d6 CSI duoc do boi UE.
Thong tin c4u hinh ndy bao gdm théng tin CSI-RS va thong tin IMR cdng suét
khac khong (bao gdm, vi du, cac chi s6 khung con va thong tin CSI-RS cong suét
biang khong). Vi cdu hinh nay thudong dugc théng bao dén UE qua tin hiéu 16p cao
hon, ching han nhu CSI-RS trong céc bang 7.2.6 cua TS36.213, va cac bang
6.10.5.2-1, 6.10.5.2-2 ctia TS36.211 va céc chi s6 khung con trong cac bang 7.2.6
ctia TS36.213, va bang 6.10.5.3-1 ctia TS36.211, tin hidu twong tu c6 thé duge st
dung lai dé truyén céu hinh dén eNB 1an cén. Céch khac dé truyén théng tin ciu
hinh nay la qua bang tra clru. Bang tra ciru 4nh xa chi s6 cho mdi c4u hinh quy
trinh xtt ly CSI duoc timg dung khac biét c¢6 thé duge xay dung cho mdi eNB. (§
day, bang quy trinh xt Iy CSI duoc ung dung c6 nghia la quy trinh duogc sir dung
boi it nhat mot UE duge phuc vy d& do CSI cta né. Bang nay c6 thé dugc chuyén
trude boi nd dén eNBj, va sau d6 mdi béo cdo c6 thé bao gdm chi sb can duoc
thong béo. Bang nay c6 thé ciing duoc trao di giita cac eNB 1an cin trude, va sau
d6 thong tin cdu hinh c6 thé dugc trao ddi qua cac chi sb.

Luu ¥ rang chu ky dwoc dinh o trong yéu cdu ctia eNB; dén eNB; lan can
(qua bdo cdo theo chu ky clia trudng bao cdo do CSI) c6 thé khéic nhau tir tinh chu
ky ma CSI dugc do béi UE phu hop véi quy trinh xtt Iy CSI, va sau d6 duoc bao
céo (qua khong gian) dén eNB,. Dé giai quyét cac kich ban nhu vay, eNB, c6 thé
hoc 1a mau con (e 13 tiy chon CSI thu dugc méi nhat) hoic 1a gié tri trung binh

(trén toan by CSI thu duoc sau khi chung dugc xem xét khi xac dinh phan hoi
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trudce) va giri phan hdi cia né dén eNB,, vi du, vé théng tin cau hinh quy trinh xt
Iy CSL Luu y ring gié tri trung binh c6 thé duoc thuc hién qua cac CQI dbi véi
tr ma dugc dua ra, bic dugc dua ra va dai con duge dua ra. Bac thu dugc gén
nhét c¢6 thé dugc str dung dé 13y gia tri trung binh.

A2.2 Trao d6i eRNTP

Xét vé trao d6i eRNTP dat duoc trong dé xuit twong tmg.

Luu ¥ ring RNTP cho khung con th@ nhat ludn luén dugc chuyén. Néu
khéng c6 thong tin vé viée han ché cong sudt duong xubng (Downlink - DL) trén
khung con tiép theo bat ky dugc chuyén, thi théng tin vé viéc han ché cong sut
duong xubng dugc chuyén cho khung con thir nhét c6 thé duoc gia dinh & giir
6n dinh (nghia 13, tmg dung dugc trén cac khung con tiép theo).

A3. Két luan

Chiing t6i d3 thao luan vé thong bao X2 cén thiét dé hd trg cho trao ddi
eRNTP va CSI cho CoMP giita cac eNB va cac dé xuét trong tng duge trinh bay.

Céc dé xuét

9.1.2.1 Thong tin tai

Thong bdo nay dugc giri béi eNB dén cac eNB 14n can dé truyén thong tin
tai va thong tin phdi hop nhibu.

Hudng: eNB; — eNB,.

Bang Al
. KiculE | \ n .. . , Tinh t6i
Tén nhom/IE Su h’1¢n Pham vi | vatham Mo t? Y Imh han duoc
co & nghia téi han .
chiéu gan
Loai thong bao M 9.2.13 Cé Bé qua
Thong tin 6 M Co Bo qua
A l..
“Muc tglong tn <maxCelli Mot Bo6 qua
neNB>
ID cua
A ECGI X- A
>>ID 6 M 9914 mo1 0 — —
nguon
>>Chi bdo qua
tai nhiéu duong 0 9.2.17 - -
1én
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>>Thong tin 0..
nhiéu dudng 1én <maxCelli - -
cao neNB> | |
Id cua 6
>>>IDodich | M ECGL | aHmes| - -
9.2.14 -
nghia
>>>Thong tin
nhiéu dudng M 9.2.18 - -
xudng cao
>>Cong sut
truyén dai ‘,cén o 9219 _ _
hep tuong Uimg
(RNTP)
hhonedn o 9.2.54 Co | Boqua
>>Chibdoyeu | 9.2.55 C6 | Boqua
cau
MGt trong
nhiing
cau hinh
UL-DL
duoc xac
dinh
trong TS
Kiéu | 36.211
ligt ké [10].
(sa0, (cac)
sal, khung
>>CAu hinh 0 sa2, con UL Cé Bé qua
UL-DL du dinh sa3, trong cau q
sa4, hinh duoc
sa5, chi bao la
sab,...) | nhom phu
cua chung
trong cau
hinh SIB1
UL-DL.
IE nay
ung dung
cho chi
TDD.
>>Thong tin IE nay
qua tai nhiéu O 9.2.67 | Gng dung Co Bo6 qua
dudng xubng cho chi
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dugc mé rong

TDD.

>>Céng suat
truyén dai tdn
hep tuong Ung O
nang cao
(eRNTP)

9.2.x2

Co

Bo6 qua

Pham vi rang budc

Gidi thich

maxCellineNB

S6 lwong cac 6 16n nhét c6 thé duge phuc vu béi
eNB. Gi4 tri 12 256,

9.1.2.11 Yéu cau trang thai tai nguyén

Thong bao nay duoc giri boi eNB,; dén eNB; 14n can dé khoi tao phép do

dugc yéu cau theo céc thong sé duoc dua ra trong théng béo.

Hudng: eNB; — eNB..

Bang A2
, Tinh téi
Ten | g | Pham | KidwEva | oo B han
nhom/IE : vi tham chiéu yne han duoc
' gan
Loai , N
théng béo M 9.2.13 C6 | Tt choi
Kiéu sd A TR 12
EI)\IEO M nguyén Buge Ie) I}i?];l b6 bai Cé | Tir chbi
: (1..4095,...) :
C-neu Kiéu sb :
ID do dimg yéu . Duoc phan bo béi . .
A Al nguyén C6é | Béqua
eNB, cau dang eNB,
ky (1..4095,...)
‘ Kieuligtké |  Gia trj dat Ia
Yeu cdu M (bdt dau, | “dimg”, chibdo | s | 1o pa;
dang ky dung, y€u cau dung tat
...) ca 0 do.
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Dac trung
bao cao

Kiéu chudi
bit (kich
thuée (32))

MOi Vi tri trong
anh bit chi bédo
dbi tuong do
eNB, duoc yéu
cau dé béo céo.
Bit thir nhét =
PRB theo chu ky,
Bit th hai = chi
bao tai TNL theo
chu ky,
Bit thir ba = chi
bao tai HW theo
chu ky,
Bit thr tu = cong
sut kha dung
phtrc hop theo
chu ky, bit nay
nén dugc thiét dat
bang 1 néu it nhét
mot trong sb bit
thr nhat, bit thtr
hai hoéc bit thi
ba duoc thiét dit
lal,

Bit thir ndm =
trang thai ABS
theo chu ky, bit
thae X = UE-CSI

theo chu ky.

Cac bit khac sé
dugc bd qua bdi

eNBz.

Co

Tt choi

O dé bao
cao

Danh sach ID 6
ma phép do can
dén

Co

Boé qua

>0 dé
bao cao
muc

l..
<max
Cellin
eNB>

Bo qua

>>1D 6

ECGI
9.2.14

Béo cdo
tinh chu

ky

Kiéu liét ké
(1000m:s,
2000ms,

5000ms,

Co

Bo qua
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10000m:s,
...)
Chi bao Ku?u hf':tA ke Puoc bao gém
. (thanh cong JEA A
thanh a1 A néu thanh cong . .
A A O mot phan ar 1A Co | Boqua
cong mot duoc cho mot phan dugc
ha ; cho phé
phan phép, ...) _ Phep
MOoi vi tri trong
N anh bit chi bao
Kiéu bao .2 2
, .2 x. kiéu do CSI de
cao do Kiéu chuoi béo cho
Csl O tzﬁélég)l) Bit thanhde= | C° | BOaua
Bac,
Bit thir hai = CQI
dai con.
. Kiéu liét ké
Bao cao (Sms
tinh chu ) Oms’
ky cia ) Oms, Tinh chu ky cho
bao céo O 40ms’ bao cédo do CSI Co6 | Boqua
do CSI ’ theo chu ky
~ 80ms,
khong theo
chu ky, ...)
Giai thich

Pham vi rang budc

maxCellineNB

So lugng cac 6 16n nhat c6 thé duoc phuc vu béi

eNB. Gia tri 1a 256.

Diéu kién

Giai thich

Néu ding yéu ciu ding ky

IE nay sé& duoc trinh bay néu yéu cau ding ky IE

duoc thiét dat 1a gia tri “ding”.

9.1.2.14 Cap nhat trang thai ngudn tai nguyén

Thong bao nay duoc giri bdi eNB, dén eNB; 1an cén dé bao céo cac két qua

cta céc phép do dugc yéu cau.

Hudng: eNB, — eNB,.
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Bang A3
Tinh t6i
o .2 \ ~ ... | Tinh
Tén nhémAE | SYREN | ppopy vy | KieulBva ) Mot@y |- ¢ han
co tham chiéu nghia han duogc
i gén
Loai thong bao M 9.2.13 Cé | Boqua
Kiéu so Pugc q ,
ID do eNB1 M nguyén phanbo | Co6 | Tu choi
(1..4095,...) | boi eNB,
Kiéu so DBuoc ,
ID do eNB2 M nguyén phanbo | Co6 | Tu choi
(1..4095,...) | bdi eNB,
Két qua do 6 1 Co | Boqua
L l..
>Mu§;<§)t qua <maxCel Mobi | Bé qua
lineNB>
A ECGI
~>1bo M 9.2.14
>>Chi bao
tai phan @) 9.2.34
cung
>>S1 Chi
biotaiTNL | © 9:2.35
>>Trang thai
tai nguyén O 9.2.37
radio
>>Nhém
cong suat , \
kha dung O 9.2.44 Co | Boqua
phtrc hop
>>Trang thai . ,
ABS 0 9.2.58 C6 | Bb qua
>>bao cdo , .
UE-CS] @) 9.2.x1 Co6 | Boqua
Pham vi rang budc Giai thich
. SO lugng cac 6 16n nhét c6 thé duge phuc vu béi
maxCellineNB
eNB. Gia tri 1a 256.

9.2.x1 B4o cédo UE-CSI
Thanh phén théng tin (IE) ndy cung cip thong tin UE-CSI cho nhém phu
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hodc nhém ciia cac UE dugc phuc vu boi eNB..

Bang A4
Ténnhém/IE | Hiéncé | Phamvi | woWIEvatham | yie e o nohta
chiéu
Béao cédo CSI nhom <max1U.].Esubs
phu UE etCSIReport>
ID cua UE duogc
. X Xe s hl_.lC VUbé’lé
>C-RNTI K1e}1 chu01’b1t ptrong eNB..
M (kich thudc ‘c dinh
(16)) Puoc xac di
trong TS
36.331.
>Thong tin quy 1 .. <maxUE-
trinh UE-CSI CSlprocess>
Chi bao bac
R K A dugc trinh bay
Kieu songuyén | 4+ 4hi né duoc
>>Chi bao bac (1.8, ..) hoac | L% ;
O Kidu chudi bit yéu céu trong
Jo1 CRUOL B yéu cau ghép.
(kich thue 3)) | & 1536213
[7.2.3].
Kiéu s6 nguyén
>>CQI dai rong M (0..15, ...) hode | Cf. TS 36.213
cho trma 0 ki€u chuoi bit [7.2.3].
(kich thudc (4))
Kiéu sb nguyén
>>CQI dai rong 0 (0..15,...) hodc | Cf. TS 36.213
cho tr ma 1 kiéu chuoi bit [7.2.3].
(kich thudc (4))

0 chi bao khong
>>CQI dai con co CQI dai con,
cho danh sach ma luén luén

tir ma 0 hodc 0..<maxCQIS duoc luya chon
danh sach CQI ubbands > néu yéu cau
dai con ghép khong
mudn CQI dai
. con
. Kiéu s6 nguyén
CZZT:EStlﬂdra;a o 0..15, ..) hoic | Cf.TS36.213
0 ki€u chuoi bit [7.2.3].
(kich thudce (2))
>>>CQI dai 0 Kiéu sé nguyén | Cf. TS 36.213
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con cho tu ma (0..15, ...) hodc -~ [7.2.3].
1 kieu chuai bit
(kich thudc (2)) ’
>>Théng tin ciu R X A Thong tin cau
hinh quy trinh M (Iglzli ;’ %gég:%;% hinh quy trinh
UE-CSI " ' xu ly CSL
Pham vi rang budc Giai thich

Kich thudc nhém phu UE 16n nhat ma UE-CSI

maxUEsubsetCSIReport , o
¢6 thé duogc bao cdo. Gia tri 1a 32.

Sb lugng 16n nhit cta cac quy trinh xir Iy CSI

maxUE-CSIProcess
trén UE. Gia tri la 4.

SO lugng 16n nhat ctia cac dai con cho bao céo

maxCQISubbands
CQI cho UE. Gia tri la 28.

maxUEsubsetCSIReport cd thé duoc thiét dat luén phién béng 16, 20, 30,
35, hoac 40.
9.2.x2 Cong suat truyén dai tn hep tuong tmg nang cao (E-RNTP)
~ IE (thanh phan théng tin) nay cung cip chi béo v6i han ché cong suit dubng
xudng trén PRB (khéi tai nguyén vt 1y) trén khung con trong 6 va thong tin khéc

can cho eNB 1an c4n d 14p lich nhan biét nhidu.

Bang A5
. . Kidu IE Tinh | 1100 t61
Tén Hién | Pham . N en s ~ .- han
nhom/IE | c¢é vi va th’a m Mo t y nghia tol duoc
chiéu han .
_ gan
Moi vi tr{ trong
anh bit bieu dien
glé. tri npra (!LI:I‘C
1a bit thir nhat =
RNTP Kidu PRB 0 va v.v.),
trén PRB X1 ma gid tri bit
M chuoi bit A o - -
(6..110,.) biéu dién RNTP
T (npre), dugc xac
dinh trong TS
36.213 [11].
Gia tri 0 chi bao
"Tx khéng vugt

-17-




29326

qua ngudng
RNTP".
gia tri 1 chi bao
"khong c6 bao
hi€u trén cong
suét truyén dugc
dua ra".

IE nay duogc st
dung dé chi béao
han ché cong
suat duong
xubng trén PRB
cho khung con
thir nhit. Trong
truong hop han
ché cong suét
dudng xudng 13
bn dinh, han ché
cong suat duong
xubng dugc chi
bao dugc gilt
qua cac khung
con tiép theo.

Kiéu liét

ké (-0, -
91 1,8-107’ " | Ngudng RNTP
Ngud o d ic dinh
gudng 6 -5 4 - ugc xéc di
RNTP 3’ _2’ _1’ trong TS 36.213
0,1,2,3, [11].
...)

P (s6 luogng cta
$4 luong L phéan anten cho
ciia pfl An Kiéu liét cac dé.l..l’ hiéu

anten keé tha1:n chiéu 6 cu
cu the (1,2,4,..) | thé) duogc xac
‘ dinh trong TS
36.211 [10]
Kiéuso | Pg dugc x4c dinh
P B nguyén | trong TS 36.213
(0..3,..)) [11].
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Pugc do boi sd
lugng du doén
cac ky tu
DPCCH OFDM

Lac Kiéuliét | chiém dung
S}?i%% ké (xem TS 36.211
(1,2,4,.) [10]).
PDCCH Gid tri 0 c6
nghia 1a "khong
c6 du doan kha
dung".
S6 khung hé
B4t diu Kiéusé |théng tht nhé} tur
SFN nguyén dé RNTP trén
(0..3,...) | PRB trén khung
con IE 1a hop 1€.
Chi sb cua
Bit d?}u Kidu sb khung con thu
chi so . nhat tr d6 RNTP
khung (gg;yen) trén PRB trén
con 7277 | khung con IE la
hop €.
Muc thir nhét
trong danh sach
tuong Ung voi
khung con thtr
hai, khung con
tht hai dén
khung con thtr
ba, va v.v..
Céc han ché
Danh 2. cong suit dudong
sach <max xubng duoc
RNTP noofS chuyén cho
ubfra khung con thtr
mes> nhét va cac han

ché cong suét
duong xudng
dugc chuyén cho
cac khung con
tiép theo trong
danh sach, duoc
ap dung lap lai
cung nhau.
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MBOi vi tri trong
anh bit biéu dién
gia tri nprg (tc
12 bit thit nhat =
PRB 0 vav.v.),
ma gié tri bit
biéu dién RNTP
(nprp), dugc xac
dinh trong TS
36.213 [11].
>RNTP Gia tri 0 chi bao

trén Kidy "Tx l,(héngNVIIqt
PRB 1\ chudi bit | 9uanguong
khung 6.110,.) | . RNTP".
con cu ’ Gia tri 1 chi bao
thé "khong c6 bao
hiu trén cong
suét truyén duoc
duara".

IE nay dugc st
dung dé chi bao
han ché cong
sut dudng
xudng trén PRB
cho khung con
tuong Ung.

Pham vi rang budc Giai thich
SO lugng 16n nhat cda cac khung con. Gia
tri 1a 40.

maxSubframe

Phuong an B
B1. Gidi thiéu

Phan mé ta dudi ddy d& xudt phuong 4n vé trao déi eRNTP va CSI, cling
nhu céc d& xuét chita céc cu tric théng bao duoc yéu cau.
B2. Thao luan

B2.1 Trao d6i CSI: C4u hinh céc quy trinh xt 1y CSI

Khai niém vé cac quy trinh xir Iy CSI d4 dugc xé4c dinh trong Rel.11 @& cho
phép phan hdi CSI tir UE dé phuc vu eNB cta né. Phan hdi CSI duoc xac dinh

d6i voi mdi quy trinh xtr Iy CSI theo TP phuc vu va gia thuyét nhidu duoc tao cdu
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hinh theo su xtr Iy d6. Mdi quy trinh xtt Iy CSI dugce tao c4u hinh cho UE, bao
gbm tap hop céac thanh phan ngudn tai nguyén trén d6 cac CSI-RS cong suét khac
khéng dugc gl va sy danh gia kénh thu dugc boi UE do sir dung céc quan sat thu
duoc trén cac thanh phan ngudn tai nguyén do.

Ngoai ra, tap hop céc thanh phin ngudn tai nguyén ciing dugc chi bdo boi
quy trinh xr Iy CSI (goi tat 13 cac tai nguyén do nhiéu (Interference Measurement
Resource - IMR)) trén d6 UE dénh gia hiép phuong sai ctia nhidu né theo dai.
Kénh va c4c danh gia hiép phwong sai dugc sit dung ciing nhau béi UE dé xac
dinh va giri béo cdo phan hdi ciia nd twong tmg véi quy trinh xtr Iy CSI. Nhiéu
quy trinh xtt Iy CSI nhu vay (1én dén 4) c6 thé dugc tao cdu hinh cho UE, mdi quy
trinh twong Gmg véi su lua chon tin hiéu hoidc gia thuyét nhidu khac. Hon nita, v6i
kich ban trong d6 sy chuyén dbi nhanh chong ctia TP phuc vu 1 khéng thé, cac
quy trinh xir Iy CSI khéc dugc tao cAu hinh cho UE tiéu biéu dugc dua ra bat ky
tuong g véi cac lwra chon khac nhau cia gia thuyét nhiéu.

Luu y tir thao luan ngén gon néu trén ring trong trudng hop gia thuyét nhidu
ctia quy trinh xtr Iy CSI dugc tao cau hinh dwoc coi 14 chin tir TP (nghia 14 nhidu
chinh d6i v6i UE quan tdm) ma dugc didu khién bdi eNB 14n cén, phdi hop giita
cac eNB duoc yéu cau dé dam bao rang nhidu dugc danh gia boi UE trén cac IMR
phén tir phtt hop véi gia thuyét gia dinh. Sy kién twong ty khac yéu ciu phéi hop
1a néu cac CSI-RS cong suét khac khong duge chi bao trong quy trinh xtr ly CSI
phai dugc bao vé chéng nhifu dé dam bao danh gia kénh dang tin cay & UE. Trong
cé hai sy kién nay, nhiéu chinh duoc diéu khién bsi eNB lan cén phai dugc chin
trén cac thanh phan ngudn tai nguyén nhét dinh. Do d6, mot co ché (véi tin hiéu
tuong thich) nén kha dung dé chia sé cac cau hinh CSI-RS (bao gdm céc CSI-RS
cong sut khac khong va cac IMR) giita cic eNB, ma sé& tao didu kién dé cdu hinh
cac quy trinh xir Iy CSI qua nhiéu eNB.

Mot khi céc quy trinh xtr Iy CSI dwoc tao cau hinh, CSI dugc trao doi giita
cac eNB qua sy truyén tai thong tin nén bao gdm théng tin cdu hinh quy trinh xtr
ly CSI tuong mg, dé truyén céc didu kién theo d6 CSI duoc do béi UE. Thong tin
cau hinh nay bao gdm théng tin CSI-RS va théng tin IMR cong suit khac khong
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(bao gdm céc chi sd khung con va thong tin CSI-RS cong sudt bang khong). Vi
c4u hinh nay thuong dugc théng bao dén UE qua tin hiéu RRC (hoc 16p cao hon),
thdng tin twong tu ¢ thé dugc sir dung lai nhu noi chira dé truyén tai cdu hinh
dén eNB lan cén.

Céch khéc dé truyén thong tin cdu hinh nay 1 qua bang tra ctru. Bang tra
ctru 4nh xa chi s6 dén mot hodc nhidu cdu hinh quy trinh xt Iy CSI dugc ing dyung
khac biét c6 thé duge xay dung cho mdi eNB. O ddy, do quy trinh xit ly CSI duge
ung dung c6 nghia 1a quy trinh ma dugc st dung béi it nhét mét UE dugc phuc
vu bdi eNB d6 dé do CSI ciia né. Bang nay c¢6 thé duoc trao doi gitra céc 1an can
dAu tién va tir d6 thong tin cAu hinh c6 thé dwoc trao di qua cac chi sd. Tong sb
céc cAu hinh trong bang c6 thé duoc gidi han dé gidi han phan mao dau tin hidu.

Céc gié tri phtt hop cho s luwgng ctia céc cau hinh trén bang nay hodc 1a 8
hodc 16 hoac 32.

B2.2 Trao dbi CSI: noi dung

Mot eNB c6 thé giri bao cao CSI lién quan dén mdt hodc nhidu UE dén eNB
1an cén. D6i voi mdi UE, CSI ma eNB gui dén 14n can c6 thé bao gém:

(i) CQI: 1én dén 2 CQIL, mdi CQI bao gdm thanh phén dai rong va céc thanh
phén khac dai con c6 thé

(i) RI (Rank Indicator - chi bdo bac): mdt thanh phan dai rong

Luu y ring PMI d& dugc loai trir tir bdo cdo trao d6i CSI [1]. Ly do cho viée
loai trir ndy 12 dé giam thiéu chi phi va thyc t& 1a PMI c6 thé dua trén thong tin
kénh thay d6i nhanh, do d6 1am giam cong dung ctia nd trong su truyén tai thong
tin khong 1y tuéng véi d6 tré cao hon. Tuy nhién, trong sy ving mit cia PMI,
viéc sir dung RI duoc gidi han. Trén thuc té, bac bat ky 16n hon 1 s& truyén chi 2
CQI, mét ddi v6i mdi tir ma trong sb hai tir ma. Khong c6 thém thong tin vé cac
hudng khong gian (trung binh) dugc nhin thiy bai UE d6 ¢ thé dugce suy ra boi
eNB thu bdo cdo. Két qué 1a, bdo céo RI s€ dugc thuc hién mot cach tuy chon.
Hon nita, eNB yéu cau béo cdo CSI s& c¢6 thé dinh rd liéu nd c6 mudn thu céc bao
céo RI hay khong. Tuong tu nhu vy, eNB yéu ciu cac bdo céo CSI s& ¢ thé dinh

10 liéu no c6 yéu cau cac bao cdo CQI riéng dai con hay khong. Diéu nay co thé
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dat dugc bang cach thiét dat bit (trong yéu ciu do) bang 0 néu bac khong dugc
yéu cAu va béng 1 néu khac. Bit khac c6 thé dwoc thiét dat bang 0 néu cac CQI
dai con khong duge yéu cdu va bang 1 néu khac.

Su xr 1y (qua trinh loc hodc 14y mau) cua CSI ngin han (thu dugc qua tin
hiéu qua khong gian) & eNB trudc khi trao dbi nén duoc cho phép.

Mot truong hop sir dung diéu nay 1a khi tinh chu ky ctia bao céo CSI duge
yéu cdu ctia eNB; dén eNB; lan c4n cta nd, 1 16n hon tin hiéu CSI qua khéng
gian dugc tao cdu hinh dinh ky bdi eNB,. Trong truong hop ndy eNB, phai thuc
hién mét sb xtr Iy (ching han nhu 14y mau hodc 14y trung binh) cc béo cdo eNB,
thu trudc khi eNB; giri né dén eNB,. Trong pham vi ndy, luu y ring qué trinh 13y
mau duoc str dung boi eNB; nén dugc hiéu 1 bdi eNB; (néu tin hidu bd sung can
dén c6 thé duge bd sung dé dam bao didu nay). Mot cach c6 thé nay c6 thé duoc
thuc hién (ma khong cé phin mao diu tin hiéu bat ky) 13 cho eNB; st dung hé sb
léy mau duoc xac dinh boi quy tic dinh trude (duoc biét dén hodc duoc tao cu
hinh cho tat ca eNB trudc) ma cac dau ra 1a hé sb léy mau, duogc dua ra ciu hinh
quy trinh xt¢ Iy CSI va tinh chu ky dwoc yéu cau nhu cac ddu vao. Mit khéc, 14y
trung binh hoic chia ty 1é hodc qua trinh loc duoc st dung bdi eNB2 c¢6 thé 1a
trong rd rang v4i eNB1 thu.

MOt trong cac muc tiéu cia trao déi CSI 1a dé tao didu kién cho RRM tép
trung [3]. Theo mdt kich ban v4i RRM tép trung, nit trung tdm thu cac bao cdo
CSI s& c6 thé theo dbi thong tin CSI thu dwoc ddi véi mdi UE cu thé, toan b cac
bao cao CSI thu dugc. Diéu nay c6 thé dat dugc bang cach bao gdm ky hiéu nhan
dang UE trong mdi bao cdo CSI d6i v6i mdi UE c6 CSI duge chuyén trong bao
céo d6. Ching t6i mudn bao gdm ID duy nhét (su nhén dang hogic ky hiéu nhén
dang) d6i voi mbi ngudi ding sao cho nit thu biét béo céo dé giira tit ca béo co
ma né thu, thudc vé ngudi ding. Didu nay s& duogc st dung cho RRM. Méf khac
eNB thu s& coi mdi béo céo thu dugc thude vé nguoi ding khac nhau. Didu nay
c6 thé dan dén su phéan bd tai nguyén t6i vu phu.

B2.3 Trao d6i eRNTP

Xét vé trao d6i eRNTP dat duoc trong d& xut tuong tmg dugc kém theo
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trong phan cudi ctia phuong 4n nay.

Luu y ring RNTP (nghia 13, Downlink (DL) Power Restriction - han ché
cong suit dudng xudng) cho khung con thi nhét luén ludn duge chuyén. Néu
khéng c6 thoéng tin vé han ché cong suét dudng xubng trén khung con tiép theo
bét ky duoc chuyén, thi thong tin vé han ché cong suét dudng xubng dugc chuyén
cho khung con thir nhét c6 thé dugc gia dinh dé gitr 6n dinh (nghia 13, tng dung
dugc trén cac khung con tiép theo).

Chung t6i cling trinh bay mot vai thay dbi, mot trong sb d6 bao gdm viée
str dung nhiéu ngudng.

B3. Két lugn

Chung t6i da thao luan ve thong bao X2 can thiét dé hd trg cho trao ddi
eRNTP va CSI cho CoMP gitta cac eNB va cac dé xuét tuong Gmg duoc trinh bay.

Céc d& xuét

9.1.2.11 Yéu ciu trang thai tai nguyén

Thong béo nay duge giri bdi eNB; dén eNB2 lan c4n dé khéi tao phép do
duogc yéu cau theo céc thong sé duge dua ra trong thong bao.

Hudng: eNB; — eNB,.

Bang B1
, Tinh
Tén Sy hién |Pham| KiéuIE va M6 14 v nohi Ttmh t&i han
nhom/IE co vi tham chiéu o taynghia hglll duoc
' gan
Loaithong |, 9.2.13 co | U
bao choi
Kiéu sb A 1A .
ID do eNB; M nguyén Dlgz 1;1113;1 bo Co rfllf
(1..4095,...) ! chot
C-néu 2 A
ding Kieu so Puoc phan bd
IDdoeNBy| . % nguyén e Co6 |Bo qua
yéu cau (1..4005,..) boi eNB,
dang ky . yoee
Yéu cu M Kiculigtké | Giatidatla | .. | Tu
dang ky (bat dau, “ding”, chi bao choi
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dung,...)

yéu cau dung tat
ca 0 do.

Déc trung
bao céo

Kiéu chudi
bit (kich
thudce (32))

MBOi vi tri trong
anh bit chi bao
d6i tuong do
eNB; dugc yéu
cau dé béo céo.
Bit thir nhat =
PRB theo chu
ky,

Bit tht hai = chi
bao tai TNL theo
chu ky,

Bit thir ba = chi
bao tai HW theo
chu ky,

Bit tha tu =
Cong suét kha
dung phtrc hop
theo chu ky, bit
nay nén duogc
thiét dat bang 1
néu it nhit mot
trong sb bit thir
nhat, bit th hai
hoac bit thir ba
duoc thiét dat 1a
1 s
Bit thtr nam =
trang thai ABS
theo chu ky, bit
thtr X = UE-CSI
theo chu ky.
Céc bit khac s€
dugc bo qua baoi
eNBz.

Co

Tu
choi

O dé bao
cao

Danh sach ID 6
ma phép do can
dén

Co

Bo6 qua

>0 d€ bao
€40 muc

<max
Celli

Mot

Boé qua
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neN
B>
) | ECGI R
>>D6 | M 9.2.14
Kiéu liét ké
Béo c (1000ms,
oty | O 2000ms, Cé | Bé qua
tinh chu ky 5000ms,
10000ms, ...)
Kicu ligt ke Pugc bao gdm
Chi béo (thanh cong | 4 ov S0 &
\ A Ar 1A néu thanh cong . .
thanh cong O mot phan a1 A Cé |Bo qua
a1 A mot phan dugc
mat phan duoc cho cho phép
phép, ...)
MBOi vj tri trong
anh bit chi bao
.2 x. | kiéu do CSI de
Kiu béo Rieuchuoi | =y oo
caodocsi| © bit (kich | g0 phae= | €9 |BOqua
thudce(2)) n
Bac,
Bit tht hai =
CQI dai con.
Kiéu liét k&
Bao cdo (Sms, 10ms, | b ks cho
dinh ky cua 20ms, 40ms, . , ,
Y O n bdo cdo do CSI | C6 |Bo qua
béo cdo do 80ms, khong theo chu ks
CSI theo chu ky, Y
..)
Pham vi rang budc Giai thich
. Séluqngcécélénrﬂétcéthéduqcphucvu
maxCellineNB boi eNB. Gid trj 1a 256.
Diéu kién Giai thich
S A A e .| IE nay s& dugc trinh bay néu yéu ciu dang ky
Néu dimg yéu cau dang ky IE duoc thiét dat Ia gid trj “dimg”.

9.1.2.14 Cap nhét trang thai ngudn tai nguyén
Thong bao nay dugc glti bdi eNB, dén eNB; 1an c4n d& béo cdo cac két qua
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cua cac phép do dugc yéu cau.

Hudng: eNB,; — eNB,;.

Bang B2
., | Tinh t&1
Tén hsign Pham | Kiéu IE va Mb t4 ¥ nehia 1;lo,nlh han
nhém/IE : vi | tham chiéu yne duogc
co han ,
gan
Logi thong |/ 9.2.13 Co | Bé qua
bao
Kiéu Sé A A
IDdoeNB;| M nguyén Dlg'z,:i 121}32 bo C6 | Tirchéi |
(1..4095,...) :
Kiéu sb A 1A
IDdoeNB,| M nguyén Df'::i I;I}i]%l bo Cé | Tur chéi
(1..4095,...) 2
Ket %ua do 1 C6 | Bé qua
) 1.
>Muc két <max x. , :
qué do 6 Cellin Mo | Bo qua
eNB>
n ECGI
>>ibe | M 9.2.14
>>Chi
blotal | 9.2.34
phan
cung
>>S1
Chibao | O 9.2.35
tai TNL
>>Trang
thai i | - 9.2.37
nguyén
radio
>>Nhoém
cong O 9.2.44 C6 | Boqua
suat kha
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dt_lng
phtrc
hop

>>Trang
thai ABS

>>béo
caioUE-| O 9.2.x1 C6 | Boqua
CSI

O 9.2.58 Co | Béqua

Pham vi rang budc Giai thich

S6 lugng cac 6 16n nhét c6 thé dugc phuc

maxCellineNB vu boi eNB. Gi4 trj 1a 256.

9.2.x1 Béo cdo UE-CSI
IE nay cung cép théng tin UE-CSI cho tip hop cac UE duogc phuc vu béi
eNBz.

Bang B3
Ténnhom/IE | S¥ N | ppop o | KiSWIE vatham |y 0 o obra
co chiéu
l..
Bao cao CSI <maxUEs
nhom phu UE ubsetCSI
Report>
ID cua UE duoc
>(C-RNTI) ID Kiéu chudi bit | PIue V8 boio
UE M (kich thuge (16)) | _trone eNBo.
| Puoc xac dinh
trong TS 36.331.
l..
>Thong tin quy <maxUE-
trinh UE-CSI CSIproces
s>
Chi bao bac IE
v dugc trinh bay chi
v 1s 1A Kiéu chudi bit | khi né dugc yéu
> A P I
>>Chi bdo bac © (kich thudce (3)) | cau trong yéu cau
ghép. Trong
truong hop do Cf.
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TS 36.213 [7.2.3].
A>>ChQI dai " Kiéu chuibit | Cf. TS 36.213
rong e trms (kich thuée (4)) [7.2.3].
R BN Kidu chuibit | Cf TS 36213
rong ¢ 10 U ma (kich thuéc (4)) [7.2.3].
0 chi bao khong
c6 CQI dai con,
ma luon luon
Eiu’qc 11.15‘1 chon
, 0..<maxC néu yéu cau ghép
>C>D1a(r11%1_ sach QISubban khong muon CQI
QI dai con ds > dai con, hodc TE
nay dugc trinh
bay chi khi yéu
cau ghép mudn
CQI dai con
Rl IS Kiéu chudibit | Cf. TS 36.213
0 (kich thuée (2)) [7.2.3].
cziiﬁftladﬁig o Kidu chudibit | Cf. TS 36.213
| (kich thuéc (2)) [7.2.3].
>>Thong tin Théng tin cdu
cau hinh quy M FFS hinh quy trinh x
trinh UE-CSI ly CSI.
Pham vi rang budc Giai thich
Kich thudc nhém phy UE 16n nhit ma UE-CSI ¢6
maxUEsubsetCSIReport thé duoc béo cdo. Gid tri 12 32.
S6 luong 16n nhét cta céc quy trinh xt Iy CSI trén
maxUE-CSIProcess UE. Gié tri 1 4.
S6 luong 16n nhit cia céc dai con cho béo cdo
maxCQISubbands CQI cho UE. Gié trj 1a 28.

Ngoai ra, thong sb maxUEsubsetCSIReport cd thé 12 8, 16, 32,48, 64, hoac
256. Ngoai ra, theo c4ch tlly chon, UE-ID c6 thé dugc trinh bay cu thé hon st
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dung dién dat 8 bit hodc 6 bit hodc 5 bit (twong duong 256 hodc 64 hodc 32 cac
chi s c6 thé tir bang c6 thé céu hinh).

Tiép theo, chiing t6i xem xét trudong hop khi cac chi s6 dai con phai dugc
chi béo. Pidu nay 13 quan trong dé chira cac ché @ phan hdi bao gdm phan hoi

dai con duogc lua chon boi UE.

Bang B4
Tén nhom/IE Sy h’u_en Pham vi Kieu IE.\;]a M0 ta y nghia
co tham chiéu
1.
Bao cao CSI nhém <maxUEsub
phu UE setCSIRepor
t>
o N ID cia UE duoc
Kiéu chuoi | phuc vu bdi 6
>C-RNTI M bit (kich trong eNB..
thudce (16)) | Puogc xac dinh
trong TS 36.331.
. 1
>Thong tin quy -
\ <maxUE-
trinh UE-CSI CSIprocess>
Chi bao bac IE
duoc trinh bay
2 x. | chikhi n6 dugc
Kiéuchuoi | . ¢ n
>>Chibaobac | O bit (kich | 7Sy Sau frone yeu
thuée (3)) cau ghép. Trong
truong hop do Cf.
TS 36.213
[7.2.3].
A Kiéu chudi
>>
thude (4))
e Kiéu chudi
>>CQI o s
Sorsinme | o i
thude (4))
IE nay dugc trinh
>>Danh sach 0..<maxCQI bay chi khi yéu
CQI dai con Subbands > ciu ghép mubn
CQI dai con
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. Kiéu chubi
eeada o bit (kich
con cho tir ma thuée (4))
. Kiéu chudi
eeatda | g bit (kich
con cho tir ma thue (4))
o Pugc bao gdbm
Kiéuso | trong truong hop
>>>Chi s6 dai con O nguyén | bao céo CQI dai
(0..27, ...) con duogc lya
chon UE
>>Thong tin cdu Théng tin ciu
hinh quy trinh M FFS hinh quy trinh xu
UE-CSI ly CSIL

Luu ¥ ring nhu 13 mét thay thé trong cac bang néu trén, ddi véi mdi CQI
treong chudi bit 4 bit (2 bit) ¢6 thé duogc thay thé boi kidu sb nguyén (0..15, ...)
(kiéu sé nguyén (0..7, ...)).

Theo mdt su thay thé khac, cac chi s6 dai con c6 thé dugc chuyén bang
phuong phap chi s6 t6 hop duoc md ta tiép theo.

Y tudng & day la dua trén sd lugng cua cac PRB (hoac viét tit 1a cac RB
(cac khdi tai nguyén)) trong dudng xudng kha dung & eNB, gui (théng sb dugc
biét dén hodc duoc chuyén riéng biét dén eNB, thu), tap hop cia tat ca cac lya
chon dai con ¢6 thé ma c6 thé duge thyuc hién cung véi kich thuée dai con, cho tat
ca cac ché do phan hdi, c6 thé dugce suy ra boi eNB;.

Ttrc 1a khi 110 RB 13 kha dung & eNB; (va sé luong nay dugc chuyén dén
eNB;) eNB; c6 thé suy ra dbi véi UE dugc tao ciu hinh duéi nhu sau day:

Ché d6 khong theo chu ky 2-*: 6 cac chi sb dai con duoc lya chon béi UE

Khung con dugc bao gém 28 dai con. Gifra 28 dai con, 6 dai con duoc lua
chon boi UE. S6 luwong clia cac PRB trong céc dai con 13 4 trir PRB cudi cung; sO
lugng clia cac PRB trong dai con cubi ciing 14 2 (4*27 +2 = 110).

Déi v6i ché d6 khong theo chu ky 3-*: 14 dai con 16p cao hon duoc tao ciu
hinh

Khung con dugc bao gdm 14 dai con. S lwong cua cac PRB trong dai con
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1a 8 trir PRB cudi cung; sb lugng clia cac PRB trong dai con cubi cuing 12 6 (8*13
+6=110).

Déi v6i ché do theo chu ky 2-*: 4 chi s6 dai con dugce lua chon boi UE (co
thém mot rang budc vé cach chon mot dai con trén bd phan hodc phén bang thong)

Khung con dugc bao gdm 14 dai con. Gitra 14 dai con, 4 dai con dugc lya
chon boi UE. S6 lugng cua cac PRB trong céc dai con 1a 8 trir PRB cudi ciing; s6
luong ctia cac PRB trong dai con cudi cling 13 6 (8*13 + 6 = 110).

Sau do, xem xét tht ca cac lya chon dai con kha thi cé thé dudi tat ca cac
ché d6 phan hoi néu trén, c6 thé gan nhan duy nhit cho mdi lya chon kha thi khac
biét cua cac dai con. T4t ca nhén c6 thé nhu vay quyét dinh cung nhau dai chi s6
t6 hop R. Két qua 1a, biét gia tri R eNB; thu c6 thé suy ra viéc lya chon dai con.
Cac CQI dugc ghép (mdt CQI d6i v6i mdi dai con theo lua chon dugce chi bao) co
thé duoc dit theo thtr tu ting dan ca dai tin sb duoc trinh bay béi cac dai con
dugc chi bao. Mbi CQI nhu vay c6 thé duoc chuyén st dung sy mé ta day du

(nghia 13, sir dung 16 kha ning) ma c6 thé thi dugc sir dung truc tiép béi eNB;

thu.
Bang B5
Su .2 \
Ténnhém/IE | hién | Phamvi | SSWIEVa |y 8 ¢ nohia
6 tham chicu
Bao cao CSI L.
nhém phu UE <maxUEsubse
Pt tCSIReport>
q N ID cua UE duoc
Kiéu chuoi | phuc vu bdi 6 trong
>C-RNTI M bit (kich eNB,.
thudce (16)) | Puoc xac dinh trong
TS 36.331.
>Thong tin quy 1 .. <maxUE-
trinh UE-CSI CSIprocess>
.2 x. | Chi bao bac IE duoc
Kiéu chudi trinh bav chi khi ng
>>Chi bdobac | O bit (kich R S
. dugc yéu cau trong
thude (3)) A A .
yéu cau ghép. Trong
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truong hop do Cf.
TS 36.213 [7.2.3].

Kiéu chuoi

>>CQI ‘déi ~r(f)ng M bit (kich
chotirmi 0 thuéce (4))
o Kiéu chudi
>>CQI‘da1 rong | bit (kich
cho tr ma 1 thudce (4))
IE nay dugc trinh
>> Chi s6 t& o So nguyén | bay chi khi yéu cau
hop FFS ghép mudn CQI dai
con
Sd lugng cua cac dai
con trong danh sach
>>Danh sich 0. <maxCQIS Vb o Kih thide.
CQI dai con ubbands > tuong Gmg cla
ching duoc suy ra
tur chi s0 to hop.
B Kiéu chudi
>>>>CQI dai M bit (kich
con cho trmi 0 thudce (4))

Kiéu chuoi

conchouma1| © bit (kich
thudce (4))
>>Thong tin cdu N TR
. . Théng tin cau hinh
hinh quy trinh M FFS quy trinh xit Iy CSI.

UE-CSI

Céu triic ma héa doc 14p cAu hinh UE

Cau tric tao mé cho tin hiéu CSI trén X2 theo céch déc 1ap cAu hinh UE
dugc thé hién trén bang I1. Trong cAu triic nay, dai con dugc xac dinh nhu tap hop
cac PRB lién tiép c6 cing gié tri CQL Phan vung dai con con lai cho su thue hién
eNB; gui, va khong bi han ché béi c4u hinh bao cdo CSI cia UE. Mai CQI dugce
chi bdo theo sy xé4c dinh 4 bit CQI (Cf. TS 36.213). Piéu nay cho phép eNB, gtri
dé xtr Iy CSI n6 thu tir UE theo cach bat ky mién 12 mdi CQI dugc chi bdo phu
hop véi su xéc dinh CQI co sé. ENB; thu c6 thé sir dung truc tiép cac CQI nay

-33-



29326

khi khong thé biét cach ma chung da duoc chuan bi va duge xit ly bdi eNB,.

Bang B6 Ciu triic ma hoa doc 1ap céu hinh UE

Su

Kiéu IE va

A re 4 . . . A 2 14 h~
Tén nhom/IE hién ¢ Pham vi tham chidu Mo ta y nghia
W< f
CS trén UE : UECSIs
Kiéu chudi bit
>C-RNTI M (kich thudc
(16))
a e 1..<maxnoofl
>CSIAtren £ nterferenceH
thuyét nhiéu ypothesis >
>>Thong tin gia
thuyét nhidu M [FES]
>>CQI dai rong M Kiéu sb nguyén
cho trma 0 (0..15,...)
>>CQI dai rong 0 Kiéu sb nguyén
cho trmai 1 (0..15,...)
Kiéu sb nguyén DBuge xdc dinh
>>Chibdobic | M (1.8 g) YN trong TS 36.213
e [11].
. 0.. Cac dai con duoc
>>Da£11£1i ii)cr? CQl <maxnoofSu liét 1‘<é t}}eo thur tu
bband> tan so tang.
S6 lugng PRB cua
PRB thtr nhét trong
dai con. Néu IE nay
khong duogc trh}h
o o bay, dai con tiep
>>>Bat dau dai 0 Kiéu s6 nguyén | giap vdi dai con
con (0..109, ...) ding truéc_trong,
da}nh sach, hoac b,ét
dau vai PRB 0 néu
doé l,é dai con th
nhat trong danh
sach.
>>>Kich thudc 0 Kiéu sb nguyén | S luong cla cac
dai con (1..110, ...) | PRB lién tiép trong
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dai con. Néu IE nay
khong dugc trinh
bay, gia tri giong
nhu dai con dimg
trude trong danh
sach.
>>>CQI dai con M Kiéu sb nguyén
cho trma 0 (0..15,...)
>>>CQI dai con 0 Kiéu sé nguyén
cho trmi 1 (0..15,...)
Pham vi rang budc Giai thich

S6 lwong 16n nhét cia cac bao cao UE-CSI

maxnoofUE-CSI cu thé. Gié tri 1a 128 hodc 64 hoiic 32

S6 luong 16n nhét cua gia thuyét nhiéu. Gia

maxnooflnterferenceHypotheses tri 14 4.

S6 lugng 16n nhét cua Cac dai con. Gid tri 1a

maxnoofSubband 28.

Luu y & day riang bao cao CQI diy du (hoan thanh) (véi 16 kha nang) dbi
v6i mdi CQI dai con duge chi bao thay vi CQI khac 1a hitu ich néu khong thi eNB;
thu c6 thé khong biét 1am thé nao dé két hop CQI dai rong tuong tmg va CQI khéc
dai con (vdi it hon 16 kha ning) dé thu duoc CQI day du cho dai con do, chéng
han nhu, trong trudng hop ma ché d6 phan hoi chinh x4c duge tao cAu hinh cho
UE quan tim theo d6 quy trinh xir ly CSI khéng dugc chuyén dén eNB, thu.
Chiing t6i luu ¥ & day ring c6 thé con c6 mong mubn dé khong ap dit cac han ché
trén eNB; giri vé cach n6 két hop cac bao cdo tir nhidu ché d6 phan hdi khac nhau
duoc tao cau hinh cho UE d6 duéi cling quy trinh xir Iy CSI. Sau d6, luu ¥ ring
khi ché d6 phan hoi khéng theo chu ky 3-1 dugc tao cu hinh cho UE (bdi eNB,),
CQI dai con duoc bao céo bdi UE duoc ma hoa theo kiéu khac dbi voi CQI dai
rong tuong ung sur dung 2 bit tuong Umg vdi céac gia tri vi sai {-2, 0, 1, 2}. Mt
khéc, trong truong hop ché do phan hdi khéng theo chu ky 2-0 hodc 2-2, chi M
trung binh t&t nhat duoc bio cdo bdi UE bing cach ma hoa theo kiéu khéc né dbi

v61 CQI dai rong twong ung sir dung 2 bit twong tmg véi cac gia tri vi sai {1, 2, 3,
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4}. Ngoai ra, trong truong hop ché d6 phan hdi theo chu ky 2-1 CQI twong (mg
v&i tir ma-1 dbi véi mdi dai con dugc lua chon bai UE trong phan bang thong clia
chinh né cé thé 1a 4 bit, trong khi d6 tir ma-2 (khi RI>1) dugc ma héa theo kiéu
khac dbi v6i CQI cua tir mé-1 sir dung 3 bit.

Sang ché tré nén rd rang tir thao ludn néu trén vé céch truyén CQI 13 rang
(ma khong phai truyén tai tit ca chi tiét lién quan dén mot hodc nhiéu ché do phan
hdi duoc tao chu hinh dudi quy trinh xir Iy CSI cho UE d6) 1a @ cho phép CQI
déay du (hoan thanh) ddi véi mdi dai con duoc chi béo.

Vén d& quan trong khac, 13 & dam bao rang cac RI va CQI dugc chuyén
bdi eNB, dén eNB; trong bao cdo CSI UE 14 ph hop véi nhau, vi dy, tt ca CQI
duogc bao cdo dugce tinh boi UE cho ciing RI (ma giéng mot trong cac chi bao bac
IE khi chi béo bic gin day duoc trinh bay). VAn dé nay 1a quan trong dé giai quyét
bdi vi dudi cac ché d6 phan hdi nhét dinh (ching han nhu ché do theo chu ky 2-
1) (cac) RI va CQI dai rong ciing nhu (cac) CQI dai con cho mét hoidc nhiéu phan
bang thong c6 thé dugc bao cdo bdi UE trén cac khung con khac. Do do, dua trén
tinh chu ky duoc xac dinh béi eNB; trong yéu cau CSI cia nd, co thé xay ra rang
RI méi nhat kha dung cho UE duéi quy trinh xt Iy CSI, ¢6 thé khéc nhau tir mot
trong nhitng CQI m&i nhat dugc tinh. Trong trudng hop nhu vay, eNB, gui nén
dam bao rang bao céo CSI ciia né 14 pht hop, chéng han nhu béng cach sir dung
gia tri RI ma (cac) CQI kha dung méi nhit dugce tinh.

Su thay doi (cho phép eNB yéu cau dinh rd xem liéu né c6 mudn thu (cac)
CQI dai con hoic chi bao bac dugc dé xuat dudi day hay khong. Trong pham vi
nay, luu y rang vi eNB; yéu cdu khong kiém soat cach eNB, tao ciu hinh céc quy
trinh xir ly CSI (va cac ché d6 phan hdi thanh phan) cho cac ngudi ding cia nd,
nén & trong truong hop bat ky c6 thé khai thac cac loai bao cdo CSI khéc nhau

(chi dai rong hodc dai rong va dai con).

Bang B7
Ny Su .| KiéuIE va NP
Tén nhom/IE hién c6 Pham vi tham chiéu M0 ta y nghia
CSI trén UE 1..<maxnoofU
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E-CSI>

Kiéu chuoi

>C-RNTT bit (kich
thude (16))
>CSI trén gia L..<maxnoofln
thuyét nhiéu terferenc.:eHyp
othesis >
>>Thong tin
gia thuyét [FFS]
nhiéu
>>CQI dai Kiéu s6
rong cho tir ma nguyén
0 (0..15,...)
>>CQI dai Kiéu s6
rong cho tor ma nguyén
1 (0..15,...)
Chi bao bac IE duoc
trinh bay chi khi n6é
Kiéusdé | duoc yéu cdu trong yéu
>>Chi bao bac nguyén | cau ghép. Trong truong
(1..8,..) hop d6 no6 theo sy xac
dinh trong TS 36.213
[11].
IE nay dugc trinh bay
0 chi khi yéu cau ghép
>>Danh sach N muon CQI dai con.
. <maxnoofSub . .
CQI dai con band> Trong trudong hop do
cac dai con duoc liét ké
theo thir tr tan sb ting.
S6 lugng PRB cia
PRB thir nhét trong dai
con. Néu IE nay khong
o Kidu s6 dugce trinh bay, dai con
>>>Bat dau dai n ti€p giap voi dai con
nguyén . .
con (0..109, ...) dung trude trong dan}}
’ séch, hoac bat dau vai
PRB 0 néu d6 1a dai
con thir nhét trong danh
sach.
>>>Kich thuéce Kiéu sb S6 luong cua cac PRB
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dai con nguyeén lién tiép trong dai con.
(1..110,...) Néu IE nay khong
duoc trinh bay, gié tri
gidng nhu dai con ding
trudc trong danh séch.

>>>CQI dai Kiéu sb

con cho tir ma M nguyén
0 (0..15, ...)

>>>CQI dai Kiéu s6

con cho tir ma O nguyén
1 (0..15, ...)

Su thay ddi khac cho phép su don gian héa hon nita & chi phi vé viéc khong
phai 13 bit hidu qua 12 nhu sau. O day cac CQI ddy du cho tit ca c6 thé cac dai con
(macd thé duoc xac dinh boi sb lugng cua cac PRB trong dudng xuéng kha dung
& eNB;) luén luén dugc chuyén cho UE duéi quy trinh xt Iy CSL. Trong truong
hop CQI dai con khéng duge bao cdo bdi UE dudi ché do phan hdi duoc tao cdu
hinh cho dai con, eNB, gt sir dung don gian gia tri CQI dai rong tuong ing cho
dai con d6. Sau d6, Iuu ¥ rang khong can bao gdm (céc) CQI dai rong trong trudng
hop yéu cau ghép mubn CQI dai con.

9.2.19 Céng suét truyén dai tan hep tuong ung (RNTP)

IE nay cung cip chi bdo v6i han ché cong suét duong xubng trén PRB trong

6 va thong tin khéc can thiét cho eNB 14n c4n dé 1ap lich nhéan biét nhidu.

Bang B8
. Sy Kiéu IE Tinh | 1B0 01
Tén .| Pham | " n g2 - - han
. hién i va tham M0 ta y nghia toi
nhém/IE ] Vi A duoc
co chiéu han .
gan
ng vi trf trong anh bit
biéu dién gia tri nprs
Kidu (te 14 bit thir nhat =
RNTP chudi bit | TD 0 VA V-v) ma gid
trén PRB M (6.110 tri bit biéu dien RNTP | - -
" ) > | (nprs), dugc xac dinh
trong TS 36.213 [11].
Gia tri 0 chi bao "Tx
khong vuot qua
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ngudng RNTP".
Gia tri 1 chi bao
"khong c6 béo hiéu
trén cong suét truyén
duogc dua ra". 9
IE nay dugc st dung dé
chi bdo han ché cong
suat duong xudng trén
PRB cho khung con
th nht. Trong truong
hop han ché cong sut
duong xudng 13 6n
dinh, han ché céng suét
duong xubng duoc chi
bao dugc gilt trén céac
khung con tiép theo.

Kiéu liét

ké (-0, -
« 11,-10, - Ngudng RNTP dugc
Ngudng 9,-8, -7, L 4
RNTP 6. -5 -4 xac dinh trong TS
32 -1, 36.213 [11].
0,1,2,3,
")

X P (s6 lwong ctia phan
Sgaluﬁgﬁ’ Kiéu liét | anten cho cac dau hiéu
antfn X k& (1,2, | tham chiéu 6 cu thé)
cu the 4,...) |duogc xac dinh trong TS

. 36.211 [10]
PB I;;il;ésg Pg dugc xac dinh trong
- 0.3...) TS 36.213 [11].
Puoc do béi sb luong
du doan céac ky tu
Téc don Kidu sb DPCCH OFDM chiém
e N dung (xem TS 36.211
nhiéu nguyén [10])
PDCCH (0-4,..) Gia tri 0 c6 nghia la
"khong c6 du doan kha
dung".
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RNTP m¢
rong trén
PRB

Ki~éu
chuoi bit
(6..4290,

...)

M0 hinh qua cac khung

PRB va RNTP m¢ rong

MBOi vi tri trong anh bit
biéu dién PRB trong
khung con, ma gi4 tri

“1” chi bao ‘tai nguyén

nhiéu dugc bao vé’
hodc ‘khong c6 béo
hiéu trén cong suét
truyén dugc duara’ va
gia tri “0” chi bdo ‘tai
nguyén khong co rang
budc st dung’ hodc ‘Tx
khong vugt qua
ngudng RNTP.’

Bit thir nhét twong tmg

v6i PRB 0 cua khung

con thr nhat hoic thir
hai ma RNTP mé& rong
trén PRB IE 1a hop 1€,
bit thir hai tuong Gng

v6i PRB 1 ctia khung

con thtr nhat hoic thir
hai ma RNTP mé rong

trén PRB IE 1a hop 1§,
va v.v.. b dai ctia
chudi bit 1a boi s6

nguyén (16n nhét 1 39)
cia Nov. Npy duoc
xac dinh trong TS
36.211 [10]. Chudi bit
c6 chiéu dai trén nhiéu

khung con tiép giap.

con tiép gidp (duoc tao
nén boi RNTP trén

trén PRB) duoc lap lai
lién tuc.

RNTP
trén thoi
gian bat
diu PRB

0..1

>Bit diu
SFN

hodc

Kiéu so
nguyen

S6 khung hé théng thir

nhét tir 46 RNTP trén
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(0

..1023,

)

PRB (trén khung con)

IE 1a hop 1€ hodc SFN

cua khung radio chira

khung con th nhét khi

RNTP trén PRB IE 1a
hop [¢€.

>Bat dau
chi s
khung con

Kiéu sb
nguyén
0.9, ...)

Chi s6 cta khung con
tht nhét tir 46 RNTP
trén PRB (trén khung
con) IE 1a hop 1€ hodc
sé luong khung con,
nim trong khung radio
duoc chi bao boi IE
SFN bit dau, cla
khung con thir nhét khi
RNTP trén PRB IE 1a

hop 1¢€.

Bang thay thé cho viéc nang cao RNTP dugc dua ra dudi day.

Bang B9

Tén
nhom/IE

Hién
co

Pham
Vi

Kiéu IE
va tham

chiéu

M0o ta y nghia

Tinh
téi han

Tinh téi

han
duoc

gan

RNTP
trén PRB M

Kiéu
chudi bit
(6..110,

o)

MBOi vi trf trong anh bit
biéu dién gia tri nprs
(ttrc 13 bit thr nhét =

PRB 0 va v.v.), ma gia

tri bit biéu dién RNTP
(nprp), dugc xac dinh
trong TS 36.213 [11].

Gi4 tri 0 chi bao "Tx
khong vuot qua
ngudng RNTP".
Giatri 1 chi bao
"khong c6 bédo hi¢u
trén cong suét truyén
dugc dua ra". IE nay
dugc bo qua néu RNTP
trén PRB trén khung

con IE dugc trinh bay.
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Kiéu liét
ké (oo, -
. 11,-10, - Ngudng RNTP duoc
Ngudng 9,-8, -7, e
RNTP 6.5 -4 xac dinh trong TS
321 36.213 [11].
03 19 2: 33
on)

% P (s6 lugng cua phan
S? luﬁ? & Kiéu liét | anten cho péc dau h%éu
C‘f‘ phan ké (1,2, | tham chiéu 6 cu thé)
an eéllxo o 4,...) |duoc xac dinh trong TS

© 36.211 [10]
P B I;;i‘;gg Pp duoc xac dinh trong
= 0.3...) TS 36.213 [11].
Puoc do béi sb lugng
du doan céc ky tu
Tic don Kidu sb DPCCH OFDM chiém
o n dung (xem TS 36.211

nhiéu nguyén [10])

PDCCH 0.4, .) Gia tri 0 c6 nghia la

"khong c6 du doan kha

dung".

Méj vi trf trong anh bit
biéu dién PRB trong
khung con, ma gia tri
“1” chi bao ‘khong c6

bao hi¢u trén cong suét

truyén dugc duara’ va
trlé{nNglfB Kiéu gia tri “0” chi bao ‘Tx
trén chuoi bit khong vuot qua

Khun (6..4400, ngudng RNTP.’

Cong ...) | Bittht nhit twong tmg
vo1 PRB 0 cua khung

con thir nhat ma RNTP
trén PRB trén khung

con IE 1a hop 1§, bit thu

hai tuong g véi PRB
1 cua khung con thtr
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nhét ma RNTP trén

PRB trén khung con IE
la hop 1€, va v.v..

Do dai ctia chudi bit 1a
boi sb nguyén (16n nhit

12 40) cia Npy. Npw
duogc xac dinh trong TS

36.211 [10].
Chudi bit c6 chiéu dai
trén nhiéu khung con

ti€p giap.
M6 hinh qua céc
khung con tiép giap
dugc tao nén bdi RNTP
trén PRB trén khung
con IE duogc lap lai lién
tuc.
RNTP
trén PRB
trén thoi
gian bit 0..1
dau
khung
con
Kidu s SFN cua khung radio
i€u so . .
>Bit diu nguyén Chlfa kh_ung con t}}u
SFN (0..1023 nhat khi RNTP trén
> | PRB trén khung con IE
) 1a hop 1€.
Sé lugng khung con,
L, X nam trong khung radio
>}§’£‘it ir)a“ Kidusd | duoc chi bo bdi IE
khung nguyén SFN bat dau, cua
con (0..9, ...) | khung con thir nhat khi
RNTP trén PRB trén
khung con IE 1a hop I¢é.

Béng thay thé khéc cho viéc ning cao RNTP duoc dua ra dudi day.
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Bang B10
Ten | SW Kiéu IE o Tlﬂ:;m
Hhom/IE hézn Vzt }’ﬁglm M0 ta y nghia dl,l’,(_)'C
gan
MBOi vi tri trong anh
bit biéu dién gia tri
nprg (tlc 1a bit tht
nhit=PRB 0 va
V.v.), ma gid tri bit
biéu dién RNTP
(nprp), dugc xac dinh
Kidu tro.r{g TS 36;21,3 ["11].
RNTP chudi bit | 914t 0 chi bao "Tx
wénPRB| M (6.110, | <hongvuotqua B
’ ngudng RNTP".
) gia tri 1 chi bdo
"khong c6 bédo hiéu
trén cong suét truyén
duogc duara".
IE nay duoc bd qua
néu RNTP trén PRB
trén khung con IE
dugc trinh bay.
Kiéu ligt
ké (-0, -
N 11, -10, - Ngudng RNTP duoc
Ngudng 9, -8, -7, e
M xac dinh trong TS -
RNTP 604 | 36013 [11]
-3,-2, -1, ' ’
0,1,2,3,
r)
S6 P (s luong ctia phan
luong Kiéu liét | anten cho céc ddu
ciaphdn| M ké (1, 2, | hiéu tham chiéu 6 cu -
anten 0 4,...) thé) dugc x4c dinh
cu thé trong TS 36.211 [10]
P B M Ilf;;ésg Pg duogc xac dinh B
- 0.3...) trong TS 36.213 [11].
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Puoc do boi sd
lugng dy doan cac ky
te DPCCH OFDM
chiém dung (xem TS
36.211 [10]).
Gia tri 0 c6 nghia la
"khong c6 du doan
kha dung".

Tac -
. Kiéu so
dong A
s M nguyén
nhiéu (0.4, ...)
PDCCH ’

MBOi vi tri trong anh
bit biéu dién PRB
trong khung con, ma
gia tri “1” chi béo ‘tai
nguyén khoéng c6
rang bugc su dung’
va gia tri “0” chi béo
‘tai nguyén nhiéu
duoc bao vé.’

Bit thir nhét trong
ung v6i PRB 0 cua
khung con thir nhat
ma RNTP trén PRB
trén khung con IE 1a

RI\ITP s hop 1§, bit thit hai
trén Ki€u | tyong tmg v6i PRB 1
PIEB 0 chudi bit | g khung con thtr
trén (6..4400, | nhAt ma RNTP trén

khung o) PRB trén khung con

con IE [a hop 1€, va v.v..

Do dai ctia chudi bit

12 boi s6 nguyén (t6i
da 12 40) ctia Ngr.

Ny duoc x4c dinh

trong TS 36.211 [10].

Chudi bit c6 chiéu

dai trén nhiéu khung

con tiép giap.
M0 hinh qua cac
khung con tiép giap
dugc tao nén boi

RNTP trén PRB trén

khung con IE dugc
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lap lai lién tuc.
RNTP
trén
PRB
trén
thoi 0..1
gian bét
dau
khung
con
, Kidu sé SFN cua khung radio
>Bat neuyén chira khung con thir
dau M (0.1023 nhat khi RNTP trén
SFN - > | PRB trén khung con
) IE 14 hop 1€.
S6 lugng khung con,
£ nam trong khung
621113 jfﬁ Kiéu sb ra.dio dugc Cl}i bdo
X N bai IE SFN bat dau,
sO M nguyén . .
khung 0.9, ... cua khl.mg con th}r
con nhat khi RNTP trén
PRB trén khung con
IE 14 hop 1.

Su thay thé khéc str dung nhiéu ngudng dugc chuyén qua 2 bit duge duara

dudi day.
Bang B11
.2 Tinh
Tén h?el;];l Pham \I/<2‘11 i;llalr]ral Mo ta y nghia Tinh | 61 han
nhom/IE ', Vi A yhe tdihan | duogc
co chiéu ,
gan
Mbi V1 tri trong anh
bit biéu dién PRB
Err o | fonekung o i
trén PRB M chuoi bit §6n .suét tru én ra — —
va khung (12..220, g yen '’
con ) sao trong khoi tai
o nguyén du’qc'énh xa
lién quan dén ha}i
ngudng cOng suat:
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00 — mirc céng suat
khong vuot qua LPTH
01 — mirc cong suat
gitta LPTH va MPTH;
10 — mitc cong suét
gitta MPTH va
HPTH;

11 — khong c6 bao
hiéu trén cong suét
truyén duoc dua ra.
2 bit thi nhit twong
ung voi PRB 0 cua
khung con thir nhét
ma IE 13 hop 1€, 2 bit
ké tiép tuong tng voi
PRB 1 cua khung con
thir nhat ma IE 1 hop
1€, vav.v..
Chusi bit c6 chiéu dai
trén nhiéu khung con
tiép giap.

Do dai cia chudi bit
13 boi sb nguyén (tbi
dala 40) cua Ny .
Thong sé duogc xéac
dinh trong TS 36.211

[10].
M6 hinh ERNTP
duoc lap lai lién tuc
vo6i tinh chu ky duoc
chi bdo trong chu ky.
Cac muc
cong
suat
duoc
truyén
Kiéu liét
LPTH ké (-0, - | Ngudng cong sut
(ngudng 11,-10,- | RNTP thép hon, sir
cong 9,-8,-7, | dung nguong RNTP
sut -6, -5, -4, | duoc xéc dinh trong
thip) -3,-2,-1, TS 36.213 [11].
0,1,2,3,
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..n)
Kiéu ligt
MPTH ke (-0, - Ngudng cong suit
(ng}I ong 11, -10, - RNTP trung binh, st
cong 98,7, dung ngudng RNTP
t:ifltg _g’ _;’ _‘1" duogc xéac dinh trong
binh) 0.1,2.3, TS 36.213 [11].
...)
Kiéu ligt
ke (-o0, - Neoudng cdng suit
HPTH 11,-10,- | oorp o po
N cao hon, st
(ngudng 9, 8,7, dung ngudng RNTP
cong -6, -5, -4, g o dinh t
Z uoc xac dinh trong
sudt cao) ;)3’1'22’ _,1) TS 36.213 [11].
Xac dinh
chudi
khung
con
SFN cua khung radio
z Kiéusb | chua khung con thir
>Bat A A, 2 ar ,\
dAu SEN nguyén | nhat & 36 RNTP trén
(0..1023) | PRB trén khung con
IE 1a hop I€.
S6 luong khung con,
~96 r‘1§?1m trong khung
lrong Kidu sb radio duoc ,chikbéo boi
khﬁng nguyén IE SEN bat da,u, Cl;la
con bt (0..39) kh.ung con thir nhat
du khi RNTP trén PRB
trén khung con IE 1a
hop 1€.
S cac S6 cac khung con ma
khung 1...40 dugc xac dinh dong
con bit
, SO lugng clia cac
Tmll{l;hu 1...40 | khung con sau d6 md

hinh bit duoc 1ap lai

-48-




29326

S6 P (s6 lugng cuia phan
lugng Kiéuliét | anten cho céc ddu
cda phén M ké (1, 2, hiég tham chiéu 6 cu
anten 0 4,...) th€) duogc xac dinh
cu thé trong TS 36.211 [10]
PB M Elzl;gr? P dugc xac dinh

- (og3, T | trong TS 36.213 [11].

Vin dé trong bang néu trén 1a vi sy lya chon 11° d4 chi bao khéng c6 bao
higu vé& mirc cong suét (trong d6 bao gdm truong hop cong sudt truyén 1a cao tiy
¥) c6 thé st dung ba ngudng (thay vi hai) vi khéng can truyén tai muc cong sudt
16n hon HPTH (dugc gdp thanh ‘11°).

Tuy nhién, mdt vén dé véi chi bao nhidu ngudng 14 gia thuyét CoMP hién
tai (hoan toan) gia dinh chi 1a mét ngudng. Trong trudng hop nay 1a sw khong phu
hop giita str dung nhiéu ngudng trong eRNTP va khong trong gia thuyét CoMP.
Do d6, nhiéu ngudng tiém ning c6 thé khoéng duoc nhan ra gdy ra phan mao dau
b sung.

Phuong an C
C1. Gidi thiéu

Phan moé ta dudi day d& xuét phuong 4n vé& trao déi CSI, cling nhu cac dé
xuat chira céc cu tric thong bao dugc yéu cau.
C2. Thao luan

C2.1 Trao d6i CSI: Céu hinh cac quy trinh xtr ly CSI

Tur théo luén trude d6 rd rang 1a phdi hop giita cic eNB dugc yéu cau dé
xdac dinh tap hgp cac quy trinh ler. Iy CSI c6 thé gdn ma co y nghia nhét quan. Mot
bo trong sb cac bd quy trinh xt ly CSI nay dugc x4c dinh, CSI dugrc trao ddi giita
céc eNB nén bao gdm théng tin ciu hinh quy trinh xtt Iy CSI tuong tmg, dé truyén
céc diéu kién theo d6 CSI duoc do béi UE. Thong tin c4u hinh ndy nén bao gbm
CSI-RS-ConfigNZP [36.331b, phan 6.3.2] va cSI-IM-Config [36.331b, phin
6.3.2]. Luu y & day rang 1am nhu vay sé& cho phép trao d6i cdu hinh quy trinh xt
Iy CSI trén mdi diém (theo d6 UE danh gi4 RS tir mot diém bét ky trong tap hop
do cua né (hodc tap hop CoMP) khi IRM duge ghép do ra khéi tap hop CoMP
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hodc ra khoi nhém nhidu). Néu mét quy trinh nhu vy duge gt dén eNB thu dbi
v6i mdi diém trong tap hop do cia UE d6, gia thuyét nhidu bét ky cho UE d6 c6
thé duge mo phong boi eNB thu. Didu nay thuc su c6 thé giam thiéu sy tré ngai
vé sy c4c dinh da cdc quy trinh xir Iy CSI dé bao gém nhiéu gia thuyét nhidu mot
cach dly di. Mot cach truyén thong tin c4u hinh nay 13 qua bang tra ciru. Bang tra
ctru 4nh xa chi s6 dén mdi cu hinh quy trinh xir Iy CSI khéc biét c6 thé c6 thé
duoc xay dung (c6 thé riéng biét dbi voi mdi eNB). O day, bsi quy trinh xtr 1y
CSI ¢6 thé ¢6 nghia 1a quy trinh ma c6 thé duge gan cho UE duge phuc vu dé do
CSI ctia né. Bang nay c6 thé dugc trao doi gifta cac 14n can dau tién va tir d6 thong
tin cAu hinh c6 thé duoc trao d6i qua cac chi sb. Tong sb cac quy trinh duoc xac
dinh (bao gdm théng tin cAu hinh cta ching) trong mdi bang c6 thé dugc gidi han
dé gidi han phan mao dau tin hidu. Ching han, s6 luong nay cé thé 1a mét trong
s6 {7, 8,9, 16, 32}. Nhu mdt tily chon, thong tin ciu hinh cho quy trinh c6 thé
cling bao gbém gia tri d6 dich céng suit Pc va/hoic céc dd dich Pa va Pb, ma da
duoc tao céu hinh cho quy trinh d6. Ngoai ra theo cach tity chon, cling ¢6 thé chi
béo (néu c6) giita cac qua trinh khéc, ma quy trinh dugce thiét dit 1a quy trinh bac
tham chiéu. Nhir mét tiy chon bé sung, ché d phan hdi dugc tao cdu hinh thong
tin (ching han nhu theo chu ky hodc khong theo chu ky) c6 thé ciing duoc bao
gbm.

C2.2 Trao d6i CSI: ndi dung |

Mot eNB c6 thé giri cac bdo cdo CSI lién quan dén mot hodc nhidu UE cta
né dén eNB lan can. Dbi vi mdi UE, CSI ma eNB gti dén lan cén 06 thé bao
 gbm:

CQI: 1én dén 2 CQI, mdi CQI bao gdm thanh phin dai rong va cac thanh
phén dai con c6 thé

RI: mdt thanh phéan dai rong

Luu y rang PMI d3 duoc loai triy tir bao céo trao ddi CSI [1]. Ly do cho viée
loai trlr nay 14 dé giam thiéu chi phi va thuc té 1a PMI ¢6 thé dua trén thong tin
kénh thay d6i nhanh, do d6 lam giam c6ng dung cta né trong su truyén tai thong

tin khong ly tudng véi d tré cao hon. Tuy nhién, trong su ving mit cia PMI,
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viéc str dung RI duoc gidi han. Trén thuc té, bac bat ky 16n hon 1 s8 truyén chi 2
CQIL, mét dbi v6i mdi ky tu ctia hai ky tw. Khong c¢6 thém thong tin vé cac hudng
khong gian (trung binh) dwoc nhin thdy boi UE d6 c6 thé dugce suy ra bsi eNB
thu bao cdo. Két qua 13, bao cdo RI s& dugc thuc hién mdt cach tiy chon. Hon
nita, eNB yéu ciu bao cdo CSI (eNB;) s& co thé dinh rd liéu n6 c6 mudn thu cac
bao cao RI hay khong. Tuong tu nhu vay, eNB yéu cAu céc bo cao CSI s& cb thé
dinh r3 liéu nd c6 yéu ciu céc bao cao CQI riéng dai con hay khéng. Piéu nay ¢
thé dat duoc bang cach thiét dat bit (trong yéu cu do) bang 0 néu bac khéng dugc
yéu cAu va bang 1 néu khac. Bit khac ¢ thé dwoc thiét dit bing 0 néu cac CQI
dai con khéng duoc yéu ciu va bang 1 néu khéac. Trong pham vi ndy, lvu y ring
vi eNB yéu cau khong kiém soat cach eNB giri (eNB,) tao cdu hinh céc quy trinh
xtr Iy CSI (va céc ché d6 phan hoi thanh phan) cho cdc ngudi ding clia nd, nén &
trong trudng hop bt ky c6 thé khai thac céc loai bao cdo CSI khéac nhau (chi dai
rong hodc dai rong va dai con).

Pé xuét: bao gdm tity chon IE trong yéu ciu trang théi tai nguyén chi bdo
xem liéu RI va/hodc CQI dai con c6 nén dugc giri trong thong bao phan hdi trang
thai tai nguyén hay khong.Sy thuc hién duya trén su quy trinh xir Iy CSI ngén han
(thu dugc qua tin hiéu qua khéng gian) boi eNB giri, trude khi trao dbi CSI duoc
ddng y. Trong pham vi ndy, ching t6i tin rang béo cdo CQI ddy du (hoan thanh)
(v6i 16 kha niing), & d6 mdi CQI nhu vy theo sy xac dinh 4 bit CQI (Cf. TS
36.213), d6i v6i mdi dai con duoc chi bao thay vi CQI khac 13 hitu ich. Diu nay
¢6 hai uu diém chinh. N6 cho phép eNB giri hoan toan tu do trong viéc thu duge
cac CQI nay. Trén thyc té, d6 1a mong mubn khéng ap dit cac han ché 1én eNB,
giri vé cach né xir Iy hodc két hop cac bao céo tir nhiéu ché do phan hdi khac nhau
duoc tao cu hinh cho UE dudi ciing quy trinh xir Iy CSI. Thi hai, eNB thu c6 thé
khong biét dén cac ché d6 phan hoi dugc tao céu_ hinh. Piém cubi cing nay 1a
quan trong béi vi khi ché d6 phan héi khéng theo chu ky 3-1 duge tao ciu hinh
cho UE (b6i eNB,), CQI dai con duge bao cdo bdi UE dugc ma hoa theo kiéu
khéc dbi voi CQI dai rong tuong tmg sir dung 2 bit tuong Gng vai cac gia tri vi

sai {-2, 0,1,2}. Mit khac, trong truong hop ché d6 phan hdi khong theo chu ky 2-
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0 hodc 2-2, chi CQI M trung binh t6t nhit duge bao céo bséi UE bang cach ma hoa
né theo kidu khac d6i véi CQI dai rong tuong tmg, st dung 2 bit twong ung véi
cac gia tri vi sai {1,2,3,4}. Ngoai ra, trong truong hop ché @6 phan hdi theo chu
ky 2-1 CQI tuong Ung véi tu ma-1 d6i v6i mdi dai con dugc lya chon bsi UE
trong phan bang thong ctia né cé thé 13 4 bit, trong khi d6 tir ma-2 (khi RI>1) duge
m3 héa theo kiéu khéac d6i voi CQI cua tir ma-1 sir dung 3 bit.

Sang ché trd nén rd rang tir thao luan néu trén ma céch truyén CQI 18 rang
(ma khong phai truyén tai tat ca chi tiét lién quan dén mot hosdc nhiéu ché do phan
hdi duge tao ciu hinh dudi quy trinh xir Iy CSI cho UE d6) 1a dé cho phép CQI
day du (hoan thanh) dbi véi mbi dai con duoc chi bao.

Pé xuét: truyén mdi CQI dai con sir dung sy md ta ddy da (4 bit hoic 16
kha nang)

Tiép theo, chung t6i xem xét chi s6 dai con va dé xuét su thay thé trong d6
viéc Iya chon dai con (bao gdm céc kich thude cta chiing, céc chi s6) duoce chuyén
bang phuong phap chi s6 t6 hop dwoc mé ta tiép theo.

Y tuéng nay 1a phan mé rong don gian dugce st dung trong TS 36.213 d6i
v6i ché @6 phan hoi khong theo chu ky 2-*. Cu thé 13, dwa trén s lugng cua céc
PRB (hoic viét tit 12 cac RB) trong dudng xudng kha dung & eNB, giri (théng sb
duogc biét dn hodc duge chuyén riéng biét dén eNB; thu), tap hop cua tit ca cac
Iura chon dai con c6 thé ma c6 thé duge thyuc hién cung voi kich thuéce cac dai con
cho tat ca cac ché d6 phan hoi c6 thé dugc suy ra béi eNB;.

Ttc 1a khi 110 RB 1a kha dung & eNB; (va sb luong nay duoc chuyén dén
eNB,) eNB; c6 thé suy ra d6i v6i UE dugc tao ciu hinh duéi nhu sau:

Ché do khong theo chu ky 2-*: 6 céc chi s6 dai con dugc lua chon bdi UE

Khung con dugc bao gém 28 dai con. Giira 28 dai con, 6 dai con dugc lua
chon bdi UE. S6 lugng cua cac PRB trong céc dai con 1a 4 trir PRB cudi cung; sb
lugng cia cac PRB trong dai con cudi ciing 13 2 (4%27 + 2 = 110).

Déi v6i ché @6 khong theo chu ky 3-*: 14 dai con 16p cao hon duoc tao ciu
hinh

Khung con dugc bao gdbm 14 dai con. S lugng cta cic PRB trong dai con
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13 8 trir PRB cudi cuing; s luong ctia cac PRB trong dai con cubi cung 13 6 (8*13
+6=110).

Di vé6i ché dd theo chu ky 2-*: 4 chi sb dai con duoc Iwa chon bsi UE (c6
thém mot rang budc vé cach chon mét dai con trén bd phan hodc phén bang thong)

Khung con dugc bao gém 14 dai con. Gilra 14 dai con, 4 dai con dugc lua
chon bdi UE. S lugng ctia cac PRB trong céc dai con 13 8 trir PRB cudi ciing; s6
luong cta cac PRB trong dai con cudi cing 13 6 (8%13 + 6 = 110).

Sau d6, xem xét tat ca cac lua chon dai con kha thi c6 thé duéi tat ca cac
ché d6 phan hdi néu trén, c6 thé gan nhén duy nhét cho mdi lwa chon kha thi khéc
biét ctia céc dai con. Tt ca nhan c6 thé nhu vay quyét dinh ciing nhau dai chi sb
t6 hop R. Két qua 13, biét gia tri R eNB thu c6 thé suy ra viéc lua chon dai con.
Cac CQI dugc ghép (mot CQI dbi véi mdi dai con theo lwa chon duge chi bao) co
thé dugc dit theo thir ty ting dan cua dai tin sb dugc trinh bay béi cac dai con
duoc chi bdo. Mbi CQI nhu vay c6 thé dugc chuyén str dung sy mo ta day du
(nghia 13, str dung 16 kha ning) ma c6 thé sau d6 duoc st dung tryc tiép boi eNB;
thu.

Dé xuét: truyén chi sb dai con va théng tin kich thudc qua chi s6 t6 hop.

Vén dé quan trong khac, 1a dé dam bao rang cac RI va CQI duoc chuyén
boi eNB, dén eNB; trong béo cao CSI UE 1a phu hop véi nhau, vi du, tit ca CQI
dugce bao cdo duge tinh bdi UE cho cting RI (ma gidng mét trong céc chi bdo béc
IE khi chi bao bac gan ddy duoc trinh bay). Van dé nay 1a quan trong dé giai quyét
boi vi dudi cac ché do phan hdi nhét dinh (chéng han nhu ché d6 theo chu ky 2-
1) (cac) RI va CQI dai rong cling nhu (cac) CQI dai con cho mét hogic nhiéu phan
béng théng c6 thé duge béo cdo béi UE trén céc khung con khac. Do d6, dua trén
tinh chu ky dugc x4c dinh bdi eNB; trong yéu cau CSI ctia né, c6 thé xay ra rang
RI méi nhat kha dung cho UE dudi quy trinh xtr Iy CSI, c6 thé khac nhau tir mot
ma mdt hodc nhidu (cac) CQI kha dung méi nhat duge tinh. Trong trudng hop
nhu vdy, eNB, giti nén dam bao ring béo céo CSI ctia né 1a phtt hop, chéng han
nhu bang céch sir dung gia tri RI ma (c4c) CQI kha dung méi nhét duge tinh.

Pé xuét: ENB giri phai dam béo (c&c) RI va CQI dugc chuyén trong béo
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cao CSI 1a phu hop véi nhau.

MO0t trong cac muc tiéu cla vi€e trao ddi CSI 1a dé tao diu kién cho RRM
tap trung. Theo mot kich ban vdi RRM tép trung, nut trung tdm thu cac bao cao
CSI s& c6 thé theo ddi thong tin CSI thu dugc d6i v&i mdi UE cu thé, toan bo cac
bo c4o CSI thu duge. D& dam bao didu nay, didu d6 dugc dong y rang ky hiéu
nhan dang UE s& dugc bao gdm trong mdi béo céo CSI déi véi mdi UE c6 CSI
dugc chuyén trong béo céo d6. ID nay nén cho phép nut thu dé suy ra mot bao
cao gilta tAt c& b4o cdo ma né thu, thude vé nguoi dung, nho doé tao diéu kién cho
RRM. Bao gdm ID UE tuong ty trong céc bdo cdo cong suét thu dugc cua déu
hiéu tham chiéu (RSRP) s& ciing c6 ich va cho phép eNB thu két hop hoic khai
théc ddng thoi hai tap hop bao cdo niy.

Dé xuét: bao gdm ID UE trong bdo c4do do RSRP

Céc dé xuét:

9.1.2.11 Yéu céu trang thai tai nguyén

Théng béo ndy dugc giri bdi eNB; dén eNB; 14n cén dé khéi tao phép do
duoc yéu cdu theo cac thong sb duoc dua ra trong théng bao.

Hudng: eNB; — eNB,.

Bang C1
Tinh
Tén hsign Pham | KiduIEva | oo Ttl,n.h o
nhém/IE | 5" | vi | tham chidu ctaynghia ) tol | nan
cod han | duoc
gan
Loai théng | .| T
bo M 9.2.13 Co | &
ID do Kieuso | g e phanbdbsi | .. | Tir
eNB M neuyen eNB Co | chéi
: (1..4095,...) :
C-néu
ding R X
ID do yéu Kicu 50 Puoc phan bé boi , Bé
eNB, cau nguyen eNB Co ua
Py (1..4095,...) 2 1
ang
ky
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Yéu ciu
déang ky

Kiéu liét ké

(bét dau,
dung, ...)

Gia tri dit dén
“dirng”, chi bdo
yéu cau dimg tat ca
0 do.

Co

Tu
choi

Dac trung
bao céo

Kiéu chuoi

bit (kich

thuée (32))

MBOi vi tri trong anh
bit chi béo d6i
tugng do eNB;

duoc yéu cau dé

bao cdo. Bit thir
nhit = PRB theo
chu ky,

Bit thir hai = chi
bao tai TNL theo
chu ky,

Bit thir ba = chi bao
tai HW theo chu
ky,

Bit tht tu = cong
sudt kha dung phtc
hop theo chu ky, bit
nay nén dugc thiét
d3t bang 1 néu it
nhit mét trong sb
céc bit thi nhét, bit
thir hai hodc bit thir
ba duoc thiét dat 1a
1, bit tht nam =
trang thai ABS
Theo chu ky, bit
thir X = UE-CSI
theo chu ky.
Cac bit khac sé&
dugc bd qua bédi
eNBz.

Co

Tu
choi

O dé bao
cao

Danh sach ID 6 ma
phép do can dén

Co

Bé
qua

>0 dé
bao cao
muc

1.
<max
Cellin
eNB>

Mot

Bo
qua

>>ID 6

ECGI
9.2.14
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Kiéu liét ké
Bao cao (1000ms,
. 2000m:s, , | Bo
tmi c hu O 5000ms, Co qua
Y 10000ms,
...)
Kicu ligt ké Puoc bao gdm néu
Chi béo (thanh cdng | = o, oo B0 7 :
: o a1 A thanh cong mot ., | Bo
thanh cong| O mdt phan A Co
LA phan dugc cho qua
mot phan dugc cho phép
phép, ...)
Mai vi tri trong anh
Kiéu bao Kiéu chudi bit chi an,klel,l do )
, o 1 CSI deé bao cao. . Bé
caodo CSI| O bit (kich -t thtt nhét = ba Co
thuée(2) Bljt tho n a}t = bac, qua
Bit thir hai = CQI
dai con.
Kiéu liét ké
Béo céo (5ms, 10ms,
dinh ky 20ms, Tinh chu ky cho Be
ciababo | O 40ms, béo cdodo CSI | C6 | )
cdao do CSI 80ms, theo chu ky e
khong theo
chu ky, ...)
Piéu kién Giai thich
S A A aw , IE nay s& dugc trinh bay néu yéu cau diang
Neéu dimg yéu cau dangky | 4 0T qi10c thidt dat Ia gid trj “dimg”.
Pham vi rang budc Giai thich
. S6 lugng céac 6 1on nhét ¢6 thé duoc phuc
maxCellineNB vu bdi eNB. Gi4 tri 13 256.

9.1.2.14 Cép nhét trang thai ngudn tai nguyén

Thong bao nay dugc glri boi eNB, dén eNB; 1an cén dé béo cdo cac két qua

ctia cac phép do duoc yéu cau.
Hudng: eNB; — eNB;.
9.2.aa Bao cao UE-CSI

IE nay cung cip thong tin UE-CSI cho tap hop cac UE dugc phuc vu béi
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eNBz.
Bang C2
N Su hién : Kiéu IE va NPV
Tén nhom/IE 6 Pham vi tham chidu M0 ta y nghia
Bao céo CSI 1..
trén UE <maxUEReport>
Kiéu chudi | ID ctia UE dugc
>ID UE M bit (kich phuc vu boi 6
thudc (16)) | trong eNB,.
>Béo cao CSI 1
trén quy trinh ..<maxCSlproces
xu ly CSI s>
Chi bdo bac IE
dugc trinh bay
2 A chi khi n6 duoc
Kieu s0 &u ciu tron
>>Chi béo bac O nguyén yeu e hé 5
(1.8....) yéu cau ghép.
R Trong truong
hop d6 Cf. TS
36.213 [7.2.3].
>>CQl déi Kiéu s6
rong cho tu M nguyén
ma 0 (0..15,...)
>>CQI dai Kiéu sb
rong cho tu O nguyén
ma 1 (0..15,...)
IE nay dugc
o & neuvén Trinh bay chi
>>Chisdtdhop| O F%‘Sy khi yéu chu ghép
muodn CQI dai
con
S6 luong cla
cac dai con
trong danh sach
séz;z[())alngéi 0..<maxCQISubb cling nhu cac chi
ands > s0 va cac kich
con . .
thudc tuong tng

cua chung duoc

suy ra tur chi so
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t6 hop. Céc CQI
dai con dugc sap
xép thep tha tu
tan so tang.
>>>>CQI Kiéu s6
dai con cho M nguyén
tir ma 0 (0..15,...)
>>>>CQI Kiéu sb
dai con cho O nguyén
trmi 1 (0..15,...)
>>Thong tin Thong tin cau
cau hinh quy M FFS hinh quy trinh
trinh UE-CSI xur ly CSI.

Xem xét trao d6i eRNTP.

Pidu d6 dugc ddng y rang eRNTP s& dugc cung clp vdi thong béo thong
tin tai.

Trong phan dudi ddy, dé xuét cic quan diém vé ndi dung clia théng bao
ndy, ciing nhu d& xuét.
C3. Thao luan

C3.1 Trao d6i eRNTP

C6 mdi lo ngai ring eNB thu khdng c6 phuong tién dé phan biét “y nghia”
cta gia thuyét CoMP. Cuy thé 13, van d& tiém ning 13 gia thuyét hidu qua c6 thé 1a
“goi y” boi thuc thé giri hodic “hoat dong” trong d6 ham y ring mo hinh trong gia
thuyét s& dugc Umg dung. Giai phap dugc dé xuét cho van dé nay 1a dé dwuara IE
chi béo trong IE thong tin CoMP dé truyén tai rang viéc phan bd tai nguyén hop
thanh 12 mot hoat dong. D& xuét nay c6 thé 1a hiru dung néu ngudng dugce tao ciu
hinh trude 13 phd bién duge st dung (hodic duge gia dinh hoan toan) véi IE chi
bao nay. No6i cach khac, “goi y cho” cling nhu “hoat dong” boi eNB (hoac 0) dua
trén ngudng chung (duoc tao ciu hinh truée cho eNB hodc 6 d6 va cac 14n céan
duoc biét dén cua nd). Tuy chon khéc thich hop hon 14 dé nang cao va sir dung
RNTP hién c6 dé truyén “hoat dong”. Cac cai tién c6 thé dugce thuc hién theo hai
cach. Noi dung dat dugc trong hai dé xudt twong tmg duoc kém theo trong phin

tiép theo.
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D& xuét dugce trinh bay tht nhit dua trén ngudng duy nhét va lgi dung thyc
té 1a RNTP (nghia 13, han ché cong suét duong xubng) cho khung con thir nhét
(khung con #0) luén luén dugc chuyén. Sau do, néu khoéng c6 thong tin vé& han
ché cong suét duong xubng trén khung con tiép theo bét ky dugce chuyén, mot
duge chuyén cho khung con thir nhét c6 thé dwoc gia dinh dé gitr 6n dinh (nghia
13, img dung dugc trén cac khung con tiép theo).

Dé xuét thtr hai dua trén mot trong nhiéu ngudng. Vén dé & day la vi sy lya
chon ‘11 d3 chi bao khong c6 bao hidu v& muc cong suét (trong d6 bao gdm
truong hop cong suét truyén 13 cao tly y) c¢6 thé sit dung ba ngudng (thay vi hai),
vi khong cén truyén tai mirc cong suat 16n hon HPTH (duoc gdp thanh 11°)

Dé xuit:

9.2.19 Céng suét truyén dai tn hep twong tng (RNTP)

IE nay cung cap chi béo vi han ché cong suit duong xudng trén PRB trong
6 va thong tin khac can thiét cho eNB 1an cn d& 14p lich nhan biét nhidu.

Bang C3

Su q Tinh
Tén hién Pham | Kiéu IE va M6 ta ¥ nohi Tinh | tdi han
nhém/IE | "% | vi | tham chiéu y hghta téihan | duoc
gan

MBOi vi tri trong anh bit
biéu dién gié tri nprs
(tirc 12 bit thir nhat =

PRB 0 vav.v.), ma gia

tri bit biéu dién RNTP
(nprp), dugc xac dinh

trong TS 36.213 [11].
RNTP Kiéu chudi| Gi4 trj 0 chi bao "Tx

tréen PRB| M bit (6..110, khong vuot qua - —

o) ngudong RNTP".

gia tri 1 chi bao "khong
c6 bao hiéu trén cong
suét truyén duoc dua

ra". IE nay duogc st
dung dé chi béo han
ché cong suét dudng
xubng trén PRB cho
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khung con thir nhét.
Trong truong hop han
che cong suat duong
xubng 13 6 6n dinh, han
ché cong sudt dudong
xudng duogc chi bao
duoc gilt trén céac
khung con tiép theo.

Kiéu liét

ké (-o0, -
Nguéng 11,-10,-9,| Ngudng RNTP dugc
RNTP -8,-7,-6,-| xé&c dinh trong TS
5,-4,-3, - 36.213 [11].
2 -1,0, 1,
9 3’ )

% P (s6 lugng cua phan
ES;I;EEE Kiéu liét | anten cho cac déu hiéu
anten 6 ké (1,2,4,| tham chié.u 0 cu thé)
cu the r) dugc xac dinh trong TS

' 36.211 [10]
Kiéu sb L
PB neuyén Pp duoc xéc dinh trong
0.3...) TS 36.213 [11].
Pugc do bsi sd lugng
du doan céc ky tu
Thc dong Kidysé | PPCCH OFDM chiem
X A dung (xem TS 36.211
nhiéu nguyén [10]).
PDCCH (-4 ) | Gi4 trj 0 c6 nghia Ia

"khong c6 dy doéan kha

dung".

MB&i vi tri trong anh bit
biéu dién PRB trong
khung con, ma gia tri

RNmEP Kiéu chudi| “1” chi bao ‘khong c6
réng bit bao hiéu trén cong suat
tfén (6..4290, | truyén dugc duara’ va
PRB ..r) gia tri “0” chi béo ‘Tx
khong vuot qua
ngudng RNTP.’
Bit thir nhit twong tmg
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véi PRB 0 cda khung
con thit nhat ma RNTP
m& rong trén PRB IE la
hop 1€, bit thir hai
tuong ing voi PRB 1
ctia khung con thir nhat
ma RNTP mé rdng trén
PRB IE 14 hop 1€, va
V.V..

Do dai cta chudi bit 1a
bdi s6 nguyén (t6i da la
39) cia Npy, dugc xac
dinh trong TS 36.211
[10].

Chudi bit 6 chiéu dai
trén nhi?:u khung con

tiép giap.
MO hinh qua cac khung
con tiép giap (dugc tao
nén badi RNTP trén
PRB va RNTP mé rong
trén PRB) duoc lap lai
lién tuc
RNTP
trén
thoi
gian bét 0.1
dau
PRB
SBit Kiéusd | SFN ctia khung radio
. nguyén chtra khung con thtr
SFN (0..1023, nhat khi RNTP trén
) PRB IE la hop I¢.
S6 luong khung con,
>Bit nam trong khung radio
d4u chi Kiéu b duoc chi bao bdi IE
sO nguyén SFN bit dau, cua
khung (0..9, ...) | khung con thtr nhét khi
con RNTP trén PRB IE 1
hop €.

Su thay ddi thir hai duoc dwa ra duéi day.
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Tén
nhom/IE

Hién
cod

Pham

V1

Kiéu IE
va tham
chiéu

M0 ta y nghia

Tinh

t6i han

Tinh
té1 han
duoc
gan

ERNTP
trén PRB
va khung
con

Kiéu
chuoi bit
(12..220,

...)

MBbi vi tri trong anh bit
biéu dién PRB trong
khung con, ma gia tri

“xx” chi bdo cong suit

truyén ra sao trong khéi
tai nguyén dugc anh xa
lién quan dén ba
ngudng cong suét:
00 — mtrc cong suét
khong vuot qua LPTH
01 — mirc cong sut
gitta LPTH va MPTH;
10 — mtrc cOng suét
gitta MPTH va HPTH;
11 — khong c6 bédo hi¢u
trén cong sut truyén
duoc dua ra.
2 bit thir nhét twong
ung véi PRB 0 cua
khung con thir nhat ma

IE 1a hop 18, 2 bit ké
tiép twong g véi

PRB 1 cua khung con
thi nhat ma IE 1a hop
1€, vav.v..
Chudi bit c6 chiéu dai
trén nhiéu khung con
tiép giap.

Do dai cua chudi bit 1a
bbi s6 nguyén (tbi da 1a
40) ctia Npx. Théng sb
duoc xac dinh trong TS

36.211 [10].

Mo hinh ERNTP duoc
13p lai lién tyuc voi tinh
chu ky duoc chi bao

trong chu ky.
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Cac muc
cong
suat
duqc
truyén
Kiéu liét
LPTH i< f (_-f?)’ | Ngudng cong sut
(ngudng PR RNTP thap hon, str
A 9, -8, -7, ~
cong dung ngudng RNTP
; -6, -5, -4, L
suat 3 0 -1 duoc xac dinh trong TS
thap) 0.1,2.3 36.213 [11].
o)
Kiéu liét
MPTH ké (oo, - ~ n £
(ngudng 11. -10. - Ngudng cOng suat
A PR RNTP trung binh, st
cong 9, -8, -7, ~
% dung ngudng RNTP
suat -6, -5, -4, , o
dugc xac dinh trong TS
trung -3, -2, -1, 36.213 [11]
binh) 0,1,2,3, ' '
l)
Kiéu liét
ké (-OO, - ~ A X
HPTH 11,-10, - Ngudng cOng suavt
(ngudng 9.8 7 RNTP cao hon, st
on ) 6’ ) 5’ i 4’ dung Ngudng RNTP
SN > 7 7 | duge xac dinh trong TS
suat cao) -3,-2, -1, 36213 [11]
0,1,2,3, ' '
n)
Xac d~1nh
chuoi
khung
con
| SFNcua khung radio
SBét Kieusd | chira khung con tha
u SEN nguyén | nhat & d6 RNTP trén
(0..1023) | PRB trén khung con IE
1a hop Ié.
?Bét’ Kiéu sb S(?') lugng khung con,
dau So nguyén | nam trong khung radio
lugng (0..39) duoc chi bao boi IE
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khung SFN bit dau, cla
con khung con thr nhat khi
RNTP trén PRB trén
khung con IE 14 hop 1&.
S céac I \
SO cac khung con ma
khung M L...40 duoc xac dinh dong bit
con
, S6 luong cua cac
Tml?‘ chu 1...40 | khung con sau d6 mo
Y hinh bit duoc lip lai
S 9 P (s lugng cla phéan
luo'rlg Kiéu liét | anten cho 9éc dau hioéu
ciaphan| M ké (1,2, | tham chi€u 6 cu th€)
anten 6 4,...) |duogc xac dinh trong TS
cu the 36.211 [10]
Kiéu s6 Py dugc xac dinh trong
PB M nguyén | ° o '
0.3...) TS 36.213 [11].
Phuong an D

D1. Gidi thiéu

Phén mé ta dudi ddy dé xuét phuong 4n vé trao d6i eRNTP va CSI, ciing
nhu cac dé xuét chira céc cdu triic théng béo dugce yéu cau.
D2. Thao luan

D2.1 Trao d6i CSI: CAu hinh céc quy trinh xtt Iy CSI

Khai niém vé cac quy trinh xir Iy CSI da dugc x4c dinh trong Rel.11 @ cho
phép phan héi CSI tir UE dé phuc vu eNB ctia n6. Phan hdi CSI duoc xac dinh
d6i v6i mdi quy trinh xir Iy CSI theo TP phuc vu va gia thuyét nhidu duge tao ciu
hinh theo sy xtr ly d6. Mdi quy trinh xtr Iy CSI duoc tao ciu hinh cho UE, bao
g6m tap hop cac thanh phan ngudn tai nguyén trén d6 cac CSI-RS cong suét khac
khong dugc gui va su danh gid kénh thu dugc boi UE d6 st dung cic quan sat thu
dugc trén cac thanh phan ngudn tai nguyén do.

Ngoai ra, tip hop céc thanh phan ngudn tai nguyén cling dugc chi bao bai
quy trinh xtr Iy CSI (goi tit 1a cac tai nguyén do nhidu (cac IMR)) trén d6 UE danh

gid hiép phuong sai ctia nhiéu né theo déi. Kénh va cac danh gia hiép phuong sai
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duoc st dung ciing nhau béi UE dé xac dinh va giri bio cdo phan hdi cia né twong
{mg v6i quy trinh xtt Iy CSI d6. Nhiéu quy trinh xir Iy CSI nhu vay (1én dén 4) c6
thé duoc tao c4u hinh cho UE, mdi quy trinh twong Gng vai sy lya chon tin hi¢u
hoic gia thuyét nhiéu khac. Hon nita, trong kich ban trong d6 sur chuyén dbi nhanh
chong cua TP phuc vu la khong thé, cac quy trinh xir Iy CSI khac dugce tao céu
hinh cho UE tiéu biéu dugc dua ra bét ky twong tng véi cac lva chon khic nhau
ctia gia thuyét nhidu.

Luu ¥ tir thao luan ngén gon néu trén rang trong trudng hop gia thuyét nhidu
ctia quy trinh xt Iy CSI duge tao cAu hinh duoc coi 14 chin tir TP (nghia 14 nhidu
chinh d6i v6i UE quan tdm) dugc didu khién boi eNB 1an can, phdi hop giita cac
eNB dugc yéu cau dé dam bao ring nhidu dugc danh gia bai UE trén cac IMR
phan tir pht hop véi gia thuyét gia dinh. Su kién tuong tu khac yéu ciu phéi hop
1a néu cac CSI-RS cong suat khac khéng duogc chi bao trong quy trinh xir ly CSI
phai duoc bao vé chéng nhidu dé dam bao danh gia kénh déng tin ciy & UE. Trong
ca hai s;; kién nay, nhiéu chinh duoc diéu khién béi eNB 1an cén phai duoc chin
trén cac thanh phan ngudn tai nguyén nhét dinh. Do d6, mét co ché (véi tin hidu
tuong thich) nén kha dung dé chia sé cac cu hinh CSI-RS (bao gém céc CSI-RS
cong sudt khac khong va cac IMR) giita cac eNB, trong do s& tao didu kién dé ciu
hinh c4c quy trinh xtr Iy CSI qua nhiéu eNB.

Mot khi cac quy trinh xtr Iy CSI dugce tao ciu hinh, CSI duoc trao ddi giita
cac eNB qua su truyén tai thong tin nén bao gdm thong tin ciu hinh quy trinh xr
Iy CSI twong tmg, dé truyén céc diéu kién theo d6 CSI dugc do bsi UE. Théng tin
cau hinh nay bao gdm thong tin CSI-RS va thong tin IMR c6ng suét khac khéng
(bao gdm céc chi sb khung con va théng tin CSI-RS cong suét bang khong). Vi
c4u hinh nay thudng duoc théng bao dén UE qua RRC (hoic 16p cao hon) tin hiéu,
thong tin twong tu c¢6 thé duoc st dung lai nhw noi chira dé truyén tai cdu hinh
dén eNB l4n can.

Céach khéc dé truyén thong tin ciu hinh nay 13 qua bang tra ctru. Bang tra
ctru 4nh xa chi s6 @én mét hodc nhidu ciu hinh quy trinh xi Iy CSI dugc tng dung

khac biét ¢ thé duoc xay dung cho mdi eNB. O day, bing quy trinh xtt Iy CSI
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duogc ing dung c6 nghia 1a quy trinh dugc sir dung béi it nhét mét UE dugc phuc
vu boi eNB d6 ¢ do CSI clia né. Bang nay c6 thé dwoc trao ddi giita cac 1an cén
dAu tién va tir d6 thong tin ciu hinh c6 thé dugc trao ddi qua cac chi sd. Tong s6
céc cAu hinh trong bang c6 thé dugc gidi han dé giéi han phan mao d4u tin hiéu.

Céc gia tri phi hop cho s6 luong ciia cac cdu hinh trén bang nay hoic 13 8
hoac 16 hoac 32.

D2.2 Trao dbi CSI: ndi dung

M6t eNB c6 thé giri bao cdo CSI lién quan dén mot hodc nhiéu UE dén eNB
1an can. Pbi véi mdi UE, CSI ma eNB giri dén 14n can c6 thé bao gom: ‘

CQI: 1én dén 2 CQI, mbi CQI bao gém thanh phan dai rong va cac thanh
phan khac dai con c6 thé

RI: mot thanh phan dai rong

Luu y ring PMI da dugc loai trir tir bdo cdo trao ddi CSI [1]. Ly do cho viéc
loai trir ndy 14 dé giam thidu chi phi va thuc t 12 PMI ¢6 thé dua trén thong tin
kénh thay d6i nhanh, do d6 lam giam cong dung ctia né trong sy truyén tai thong
tin khong ly tuéng véi do tré cao hon. Tuy nhién, trong sy ving mit ctia PMI,
viéc st dung RI dugc gidi han. Trén thuc té, bac bat ky 1én hon 1 s& truyén chi 2
CQI, mot dbi véi mdi ky tu ciia hai ky tu. Khong c6 thém thong tin vé cac hudng
khéng gian (trung binh) dugc nhin thay béi UE d6 c6 thé dugc suy ra boi eNB
thu bdo cdo. Két qua la, bao cdo RI s€ dugc thuc hién mot cach tuy chon. Hon
nita, eNB yéu cau béo cdo CSI s& co thé dinh 6 1iéu n6é c¢6 mudn thu cic bao cdo
RI hay khong. Tuong tu nhu vdy, eNB yéu cau cac bao cdo CSI s& c6 thé dinh 1
liéu n6 c6 yéu cau cac bao cao CQI riéng dai con hay khéng. Piu nay c6 thé dat
duoc bang cach thiét dit bit (trong yéu ciu do) bang 0 néu bac khéng dugc yéu
cau va bang 1 néu khac. Bit khac c6 thé duoc thiét dit bing 0 néu cac CQI dai
con khong dugc yéu ciu va bang 1 néu khéc.

Sy xtr 1y (qua trinh loc hozc 14y mau) cia CSI ngén han (thu dugc qua tin
hiéu qua khéng gian) & eNB trudc khi trao d6i nén dugc cho phép.

Mot trudng hop st dung diéu nay 14 khi tinh chu ky cta béo cdo CSI dugc

yéu cau cua eNB; dén eNB; l4an cén cta nd, 1a 16n hon tin hiéu CSI qua khong
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gian duoc tao cAu hinh dinh ky bdi eNB,. Trong trudng hop nay eNB, phdi thuc
hién mot sd xtt 1y (chéng han nhu 14y mAu hoic 14y trung binh) clia cac bao cdo
né thu trude khi eNB; giri né dén eNB;. Trong pham vi nay, luu y rang qué trinh
léy mau dugc thuc hién bsi eNB; nén dugc hiéu 12 boi eNB; (néu tin hiéu bd sung
cin dén c6 thd duge bd sung d& dam bao didu nay). Mot cach cé thé nay c6 thé
duoc thyuc hién (ma khong c6 phan mao dau tin hiéu bét ky) 1a cho eNB; st dung
hé sb Iéy mau dugc xac dinh b(’yi‘quy tac dinh trude (duoc biét dén hodc dugc tao
cAu hinh cho tit ca eNB trudc) ma cac d4u ra 12 hé sb léy mau, dugc dua ra cAu
hinh quy trinh xi Iy CSI va tinh chu ky dwoc yéu cau nhu cic dau vao. Mt khéc,
14y trung binh hodc chia ty 18 hodc qué trinh loc dwoc thyuc hién boi eNB; c6 thé
13 rd rang d6i voi eNB; thu.

Mot trong cac muyc ti€u cua trao d6i CSI 1a dé tao diu kién cho RRM tap
trung [3]. Theo mot kich ban véi RRM tép trung, nat trung tdm thu cac bao cao
CSI s& c6 thé theo ddi thong tin CSI thu dugc d6i v&i mdi UE cu thé, toan b cac
bdo cdo CSI thu duoc. Diéu nay c6 thé dat duge bing cach bao gdm ky hiéu nhén
dang UE trong mdi bao cdo CSI dbi v6i mdi UE c¢6 CSI dugc chuyén trong bdo
c4o d6. Chung t6i mudn bao gém ID duy nhét d6i véi mdi ngudi dung sao cho nit
thu biét ID d6 giita tat ca bao cdo ma nd thu, thudc vé ngudi dung. Didu ndy sé
duoc sir dung cho RRM. Mt khéac eNB thu s& coi mbi bao céo thu dugc thude vé
ngudi ding khac nhau. Pidu nay c6 thé ddn dén sy phan bd tai nguyén t6i vu phu.

D2.3 Trao d6i eRNTP

Xét vé trao d6i eRNTP dat dugc trong dé xuét tuong tmg dugc kém theo
trong phan cubi cia phwong 4n nay.

Luu y ring RNTP (nghia 13, han ché cong sut duong xubng) cho khung
con thtr nhét luén ludn dugc chuyén. Néu khéng c6 thong tin vé han ché cong sut
dudng xudng trén khung con tiép theo bat ky dugc chuyén, thi thong tin vé& han
ché cong suat duong xubng duoc chuyén cho khung con thir nhét c6 thé duoc gia
dinh dé gitr 6n dinh (nghia 13, tng dung duoc trén cac khung con tiép theo).

Chung t6i cling trinh bay mét vai thay dbi, mét trong s6 dé bao gdm viéc

str dung nhidu ngudng
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Chung t6i da thao luan vé théng bdo X2 cén thiét dé hd tro cho trao ddi
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eRNTP va CSI cho CoMP gifta cac eNB va cac dé xuét trong tng dugc trinh bay.

DPé xuat:

9.1.2.11 Yéu céu trang thai tai nguyén

Thong bao nay dugc giri bdi eNB; dén eNB; 14n c4n dé khéi tao phép do

duoc yéu ciu theo cac théng s6 dugc dua ra trong théng bao.

Hudng: eNB; — eNB..

Bang D1
X s PR Tinh | 10D
Tén Sy hién | Pham | Kiéu IE va M6 4 ¢ nohia 5 t&1 han
nhém/IE | c6 | vi | tham chiéu I 1g P | duge
: gan
Loai Tir
thong M 9.2.13 Co Z.
, choi
bao
ID do Kicu 59 Puoc phan bd boi . Tu
eNB M nshyen eNB Co | cndi
: (1..4095,...) :
C-néu Kiéu sb
ID do ding n Puoc phén bo bai . Boé
A X nguyén Co
eNB; | yéucau eNB, qua
y , (1..4095,...)
dang ky
‘ Kiéuligtké |  Gia trj dit dén
Yéu cau M (bat dau, “dung”, chi bao Cé Tu
dang ky dung, yéu cau dung tat ca choi
el) 0 do.
MBoi vi tri trong anh
bit chi b4o do6i
tuong do eNB;
Diic Kiéu chuj | 4107 You cu ¢ -
ng | O th‘f;gg‘(lgg)) Bit thinhdt=PRB| ° | chéi
theo chu ky,
Bit thir hai = chi
bao tai TNL theo
chu ky,
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Bit thir ba = chi
bao tai HW theo
chu ky,

Bit tht tu = cong
sudt kha dung phtrc
hop theo chu ky, bit
nay nén dugc thiét
d3t bang 1 néu it
nhit mot trong s6
céc bit thtr nhat, bit

thir hai hoac bit th
ba dugc thiét dit 1a
1,
Bit thtr ndm = trang
thai ABS theo chu
ky, bit thir X = UE-
CSI theo chu ky.
Céc bit khac sé
dugc bo qua bdi
eNBz.
O dé bao DanhsachID 6ma| ., | Bo
. 1 . N Co
cao phép do can dén qua
A L 1.
>,O d,e <max n Bo
béo céo . Mot
mue Cellin qua
i eNB>
>>ID ECGI
0 9.2.14 B B
Kiéu ligt ké
Béo cao (1000ms, Bé
tinh chu 2000ms, Co
ky 5000ms, 100 qua
00ms, ...)
Chi bao (If}igﬁlilzgrlfe Pugc bao gdm néu
thanh PO thanh cong mot .| B
n n mot phan X Co
cong mot d h phan duoc cho qua
phan 1TOC Cho phép
phép, ...)
Kiéu bao Kiéu chudi | Mbi vi tri trong anh Bs
cdo do bit (kich | bit chi baokiéudo | Co
CSI thuée(2)) | CSI d bao cdo. qua
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Bit thit nhit = bc,
Bit thir hai = CQI
dai con.
, Kiéu liét ké
,((Ba}o (5ms, 10ms, , .
cao dinh Tinh chu ky cho ,
. 20ms,40ms . . Bo
ky cua O ’ | béo cado do CSI Co
Y 80ms qua
bao céo o theo chu ky
do CSI khong theo
© chuky, ...)
Pham vi rang budc Giai thich
. S6 lwong cac 6 16n nhat c¢6 thé duge phuc
maxCellineNB vu béi eNB. Gia tri 13 256.
Diéu kién Giai thich
Néu dimg yéu cau ding ky

IE nay s& dugc trinh bay néu yéu cau ding
ky IE dugc thiét dat 1a gia tri “ding”.

9.1.2.14 Cap nhat trang thai ngudn tai nguyén

Thong bao nay dugc gt boi eNB, dén eNB; 1an cén dé bao céo cac ket qua
cua cac phép do dugc yéu cau.

Huoéng: eNB, — eNB;.

Bang D2
Tinh
Ten | o Pham| KidlEva | o AR
nhom/IE ', vi | tham chiéu yng '
co han | duoc
gan
Logl thong | 9.2.13 cs | BO
bao qua
Kieuso | p e phan bd boi Tir
IDdoeNB;| M nguyén . SNB Co chéi
(1..4095,...) :
Kieusd | p e phan bd boi Tir
[IDdoeNB,| M nguyén . E NB Cé chéi
(1..4095,...) 2
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Két uné do 1 Co Bo
0 qua
1..
>Muc két <max n Bo
: Mot
qua do 6 Cellin © qua
eNB>
R ECGI
>>IDo6 | M 9.2.14
>>Chi lgéo
tai phan O 9.2.34
cung
>>S1 Chi
béo tai TNL | © 9.2.35
>>Trang
thaitai 9.2.37
nguyén
radio
>>Nh(’)rp
cong suat . Bé
kha dung @) 9.2.44 Co qua
phtc hop
>>Trang , Bo
thai ABS | © 9.2.58 Co | qua
>> b4o cao , Bo
UE-CSI O 9.2.x1 Co qua
Pham vi rang budc Giai thich
) Sd lugng céc 6 16n nhéat c6 thé duoc phuc
maxCellineNB v boi eNB. Gid tri 1a 256.

9.2.x1Bdo c4do UE-CSI

IE nay cung cap thoéng tin UE-CSI cho tép hop cac UE dugc phuc vu béi
eNBz.‘

Bang D3

Tén Su Kiéu IE va

nhém/IE |hiéncs| TRAMVL oy chibu Mb ta y nghia
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Bao cao 1..
CSI nhém <maxUEsubs
phu UE etCSIReport>
Kiéu chubi ,
>ID UE bit (kich | o gﬁf;“-";ﬁ%‘-‘c vy
thude (16)) & b2
>Thoéng
tin quy 1 .. <maxUE-
trinh UE- CSIprocess>
CSI
Chi béo béac IE duoc trinh
iy Kiéu chudi | bay chi khi né dugc yéu
>>CII)};10bao bit (kich cdu trong yéu cau ghép.
. thudce (3)) Trong truong hop do Cf.
TS 36.213 [7.2.3].
>>CQI dai Kiéu chudi
rong cho bit (kich Cf. TS 36.213 [7.2.3].
trma 0 thudc (4))
>>CQI dai Kiéu chudi
rong cho bit (kich Cf. TS 36.213 [7.2.3].
trma 1 thude (4))
>’>Danh 0..<maxCQIS IE r%ayAduc,ic tr1n’h bay Ehl
sach CQI ubbands > khi yéu cau ghép mudn
dai con CQI dai con
ZZ?S(S} Kiéu chudi
cho i mA bit (kich Cf. TS 36.213 [7.2.3].
0 thudce (2))
ZZTS(S} Kiéu chudi
cho tir ma bit (kich Cf. TS 36.213 [7.2.3].
) thudc (2))
>>Thong
h?rlllhcalli FFS thong tin cAu hinh quy
e %Ey_ trinh x1t Iy CSI.
CSI
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Pham vi rang budc Giai thich

Kich thuéc nhém phu UE 16n nhat ma
UE-CSI c¢6 thé duoc bao cdo. Gia tri 1a 32.

maxUEsubsetCSIReport

S6 luong 16n nhét cta cac quy trinh xir Iy
CSI trén UE. Gia tri 1a 4.

S6 luong 16n nhat ctia cac dai con cho béo
maxCQISubbands cé0 CQI cho UE. Gié tri 12 28.

maxUE-CSIProcess

Ngoai ra, théng s6 maxUEsubsetCSIReport c6 thé 13 8 hodc 64. Ngoai ra,
theo céach tuy chon, UE-ID c6 thé duoc trinh bay cu thé hon st dung dién dat 8
bit hodc 6 bit hodc 5 bit (tuong dwong 256 hoidc 64 hoic 32 cac chi s ¢6 thé tir
bang c6 thé ciu hinh).

Tiép theo, xem xét truong hop khi cac chi s6 dai con phai duge chi bao.
Diéu nay 13 quan trong dé chtra cac ché d6 phan hdi bao gdm phan hdi dai con

dugc lua chon boi UE.

Bang D4
N Su .| KiéulE va AT
Tén nhém/IE hién c6 Pham vi tham chiéu M0 ta y nghia
l..
Béo cao CSI <maxUEsu
nhom phu UE bsetCSIRep
ort>
>C-RNTI M bit (kich | v 01 © MO8 €2
thuée (16)) Pugc xac dinh trong
TS 36.331.
l..
>Thong tin quy <maxUE-
trinh UE-CSI CSlprocess
>
Chi bao bac IE duoc
itucnsi | 1 ik
>>Chi bdo bac | O bit (kich | GIOYeU caurons
thude (3)) yéu cau ghép. Trong
truong hop do Cf. TS
36.213 [7.2.3].
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>>CQI dai Kiéu chudi
rongchotirmd | M bit (kich
0 thudce (4))
>>CQI dai Kiéu chudi
rong cho tir ma O bit (kich
1 thudce (4))
. 0..<maxCQ IE nay duoc trinh bay
>C>D1ac111%l. séch [Subbands chi khi yéu cau ghép
QI dai con > muén CQI dai con
>>>CQI dai Kiéu chudi
con cho tir ma O bit (kich
0 thudc (4))
>>>CQI dai Kiéu chudi
con cho tir ma O bit (kich
1 thudce (4))
) Kidu sb Pugc bao gdm trong
>>>Chi s0 dai A truong hop béo céo
O nguyén et
con 0.27,..)) CQI dai con duoc lya
R chon UE
>>Thong tin A e A1
c4u hinh quy M FFS thortﬁ;}llnxcﬁalf ,h(ljnshl auy
trinh UE-CSI ek

Luu y rang nhu 1a mot thay thé trong cac bang néu trén, dbi véi mdi CQI

truomg chudi bit 4 bit (2 bit) ¢6 thé dugce thay thé boi kiéu sd nguyén (0..15, ...)

(kiéu s6 nguyén (0..7, ...)).

Theo mot sy thay thé khac, cc chi sb dai con c6 thé duge chuyén béng

phuong phép chi s6 t6 hop dwoc mé ta tiép theo.

Y tudng & day 13 dya trén sb luong ctia cac PRB (hoic viét tit 13 cac RB)

trong dudng xubng kha dung & eNB, giri (théng sd duoc biét dén hodc dugc

chuyén riéng biét dén eNB; thu), tip hop ciia tit ca céc lya chon dai con co thé

ma c6 thé dugc thuc hién cung véi kich thudce dai con doi véi moi ché do phan

hoi c6 thé dugc suy ra bdi eNB;.

Tie 1a khi 110 RB 13 kha dung & eNB, (va sb lugng nay dugc chuyén dén

eNB;) eNB; c6 thé suy ra d6i voi UE dugc tao cau hinh duéi nhu sau:

Ché d6 khong theo chu ky 2-*: 6 cac chi sé dai con duoc lua chon bdi UE
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Khung con duoc bao gdm 28 dai con. Gitta 28 dai con, 6 dai con dugc lya
chon boi UE. S6 luong cuia cac PRB trong cac dai con la 4 trir PRB cudi cung; s6
luong cta cac PRB trong dai con cudi ciing 13 2 (4*27 + 2 = 110).

Dbi v6i ché d6 khong theo chu ky 3-*: 14 dai con 16p cao hon duge tao cau
hinh |

Khung con dugc bao gdm 14 dai con. S lugng ciia cac PRB trong dai con
1a 8 trir PRB cudi cung; s luong cia cac PRB trong dai con cudi cling 13 6 (8%13
+6=110).

DPbi v6i ché do theo chu ky 2-*: 4 chi sb dai con dugc lua chon bdi UE (co
thém mét rang budc vé cach chon mot dai con trén bd phan hodc phin bang thong)

Khung con dugc bao gdm 14 dai con. Giita 14 dai con, 4 dai con dugc lua
chon boi UE. S6 lwong ctia cic PRB trong cac dai con 14 8 trir PRB cubi cling; s6
lwong ciia cac PRB trong dai con cudi cling 1 6 (8%13 + 6 = 110).

Sau d6, xem xét tit ca cac lwa chon dai con kha thi c6 thé duéi tit ca céac
ché @6 phan hoi néu trén, ¢ thé gan nhan duy nhat cho mdi lwa chon kha thi khac
biét clia cac dai con. T4t ca nhén cé thé nhu vay quyét dinh cing nhau dai chi sb
t6 hop R. Két qua 13, biét gia tri R, eNB thu c6 thé suy ra viéc lya chon dai con.
Céc CQI duge ghép (mdt CQI dbi voi mdi dai con theo lua chon duge chi béo) co
thé dugc dit theo tha tu tdng dén cua dai tan s6 duoc trinh bay bai cac dai con
duoc chi bao. Mdi CQI nhu vay cb thé dugc chuyén st dung sy mo ta dﬁy da

(nghia 13, str dung 16 kha ning) ma c6 thé sau d6 duoc sir dung truc tiép bai eNB,

thu.
Bang D5
Sl}’ . 2 |
Ténnh6mIE | hién | Phamvi | SUIEYA | e 4 ¢ nohia
6 tham chiéu
Bao cdo CSI L.
nhém phu UE <maxUEsubset
Pt CSIReport>
Kiéu chudi ID cua UE duogc
>C-RNTI M bit (kich | phuc vu bai 6 trong
thudce (16)) eNB..
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Puoc xac dinh trong

TS 36.331.
>Thong tin quy 1 .. <maxUE-
trinh UE-CSI CSIprocess>
Chi bao béc IE dugc
Kidu chudi trinh bay chi khi né

dugc yéu cau trong

>>Chi bao bac O bit (kich sy cAu chép. T
thude (3)) yéu cau ghép. Trong
truong hop do Cf.
TS 36.213 [7.2.3].
A Kiéu chudi
7 CoLizna | i
thudc (4))
re A Kiéu chudi
e |
thudce (4))
) IE nay dugc trinh
, X LR S6 nguyén | bay chi khi yéu céu
>> Chisothop | O FFS ghép mubn CQI dai
con
S6 luong ctia cac dai
con trong danh sach
>>>Danh sach 0..<maxCQISu cung flhu’cac ﬁhl, 50
CQI dai con bbands > va cac lehot e
tuong Gmg cua ching
duoc suy ra tr chi sO
to hop.
.. Kiéu chudi
>>>>
thudc (4))
- Kiéu chudi
>>>>
thudc (4))
>>Thong tin cu A e A1
hinh quy trinh M FFS _ Thong tn can hinh
UE-CSI quy trinh xtr ly CSI.

Céau trac ma hoéa doc lap cau hinh UE

CAu trc tao ma cho tin hiéu CSI trén X2 theo cach doc 1ap c4u hinh UE
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dugc thé hién trén bang I1. Trong cAu triic ndy, dai con dugc x4c dinh nhu tip hop

céc PRB lién tiép c6 cung gia tri CQIL. Phan ving dai con con lai cho su thuc hién
eNB, gti, va khong bi han ché bdi cu hinh bao cdo CSI ctua UE. Mbi CQI dugc
chi bao theo sy x4c dinh 4 bit CQI (Cf. TS 36.213). Piéu nay cho phép eNB, guri
dé xt 1y CSI né thu tir UE theo c4ch bat ky mién 1a mdi CQI dugc chi béo phu

hop v6i sy xac dinh CQI co s¢. ENB; thu ¢6 thé st dung truc tiép cac CQI nay

khi khong thé biét cach ma chiing d& duge chuan bj va dugc xir Iy béi eNB;.

Bang D6 Cu trac mé hoa ddc 1ap céu hinh UE

Su

Kiéu IE va

Tén nhom/IE hiéﬁ 6 Pham vi tham chiéu Mo ta y nghia
CS1 trén UE L <maxnooft
Kiéu chudi bit
>C-RNTI M (kich thudc
(16))
T 1..<maxnoofln
>CSIA,tren g terferenceHyp
thuyét nhiéu othesis >
>>Thoéng tin gia
thuyét nhiéu M [FES]
>>CQI dai rong M Kiéu sé nguyén
cho trma 0 (0..15,...)
>>CQI dai rong 0 Kiéu sb nguyén
cho trmai 1 (0..15,...)
Kiéu sd nguyén DBuge xdc dinh
>>Chibdobac | M (1.8 g) YU trong TS 36.213
e [11].
, 0.. Cac dai con duogc
>> -
C C[Q)Iaclll;li S;Cr? <maxnoofSub liét ké theo thir tu
band> tan sO tang.
S6 luong PRB cua
o o PRB thtr nhat
>>>Bat dau dai 0 Kiéu s0 nguyén | trong dai con. Néu
con (0..109, ...) IE nay khong
dugc trinh bay,

dai con tiép giap
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véi dai con dimg
trude trong danh
sach, hodc bit dau
v6i PRB 0 néu dé
1a dai con thtr nhat

trong danh sach.
S6 luong cla cac
PRB lién ti€p
trong dai con. Néu
>>>Kich thudc Kiéu s6 nguyén dI E nay k}lllc];r}g
dai con O (1.110,..) | Sroctnian o,
R gia tri giong nhu
dai con dung
trudce trong danh
sach.
>>>CQI dai con M Kiéu sb nguyén
cho trma 0 (0..15, ...)
>>>CQI dai con 0 Kiéu sb nguyén

cho tirma 1 (0..15, ...

Luu y & ddy ring bdo cdo CQI diy di (hoan thanh) (véi 16 kha ning) ddi
v6i mdi CQI dai con duoc chi bao thay vi CQI khéc 13 hitu ich néu khong thi eNB,
thu ¢6 thé khong biét 1am thé nao dé két hop CQI dai réng tuong tmg va CQI khac
dai con (véi it hon 16 kha ning) dé thu duoc CQI day du cho dai con do, ching
han nhu, trong trudng hop ma ché d6 phan hdi chinh x4c duoc tao ciu hinh cho
UE quan tim theo d6 quy trinh xtr 1y CSI khong dugc chuyén dén eNB, thu.
Chung t6i lvu y & day rang c6 thé con c6 mong mudn dé khong ap dit cac han ché
trén eNB, giri v& cach n6 két hop cac bo cdo tir nhidu ché do phan hdi khac nhau
duogc tao cAu hinh cho UE d6 dudi cing quy trinh xir Iy CSL Sau d6, luu y rang
khi ché d6 phan hdi khéng theo chu ky 3-1 duoc tao ciu hinh cho UE (béi eNB,),
CQI dai con duoc bao céo bdi UE duoc ma hoa theo kiéu khac dbi véi CQI dai
rong tuong ing st dung 2 bit tuong tng vdi cac gid tri vi sai {-2, 0,1,2}. Mat khac,
trong trudng hop ché do phan héi khong theo chu ky 2-0 hodc 2-2, chi M trung
binh t6t nhit duoc bao cdo bai UE bing cach mi héa né theo kiéu khac dbi véi
CQI dai rong tuong ung st dung 2 bit tuong ung véi cac gié tri vi sai {1, 2,3,4}.

Ngoai ra, trong trudng hop ché d6 phan hdi theo chu ky 2-1 CQI tuong tmg véi
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tr ma-1 ddi véi mdi dai con dugce lua chon béi UE nam trong phén bang thong
ctia n6 c6 thé 1a 4 bit, trong khi d6 tir ma-2 (khi RI>1) dugc ma hoa theo kiéu khac
dbi v&i CQI cua tir mé-1 st dung 3 bit.

Séang ché tré nén rd rang tir thao luan néu trén ma céch truyén CQI rd rang
(mé khong phai truyén tai tit ca chi tiét lién quan dén mot hodc nhiéu ché d6 phan
hdi dugc tao cAu hinh dudi quy trinh xir Iy CSI cho UE d9) 1a dé cho phép CQI
diy du (hoan thanh) dbi véi mdi dai con duge chi béo. |

Vén dé quan trong khéc, 13 dé dam bao ring cac RI va CQI duge chuyén
béi eNB, dén eNB; trong béo cao CSI UE 13 phu hop véi nhau, vi dy, tat ca CQI
duge béo cdo dugce tinh béi UE cho cing RI (ma giéng mot trong cac chi bdo bac
IE khi chi b4o bac gin diy dugc trinh bay). VAn dé nay 14 quan trong dé giai quyét
boi vi dudi cac ché d6 phan hdi nhét dinh (ching han nhu ché d6 theo chu ky 2-
1) (cac) RI va CQI dai rong cling nhu (cac) CQI dai con cho mét hodc nhiéu phan
bang thong c6 thé duge béo céo bai UE trén cac khung con khac. Do d6, dua trén
tinh chu ky duoc x4c dinh bdi eNB; trong yéu cdu CSI ciia nd, c6 thé xay ra rang
RI méi nhét kha dung cho UE dudi quy trinh xtt Iy CSI, ¢6 thé khac nhau tir mot
trong nhimg CQI m&i nhit duogc tinh. Trong trudng hop nhu vy, eNB, gitri nén
dam béo rang bao cao CSI ciia né 1a phit hop, ching han nhu biang cach sir dung
gia tri RI ma (cac) CQI kha dung méi nhit duoc tinh.

Sy thay ddi (trong d6 cho phép eNB yéu cau dé dinh r liéu né ¢6 mubn thu
(cac) CQI dai con hoic chi bdo bac dugc d& xuat dudi day hay khong. Trong pham
vi nay, luu y ring vi eNB, yéu cau khong kiém soat cach eNB; tao cdu hinh cac
quy trinh xir Iy CSI (va cac ché d6 phan hoi thanh phan) cho cac ngudi ding clia
n6, nén & trong truong hop bét ky ¢ thé khai thac cac loai bao cdo CSI khac nhau

(chi dai rong hodc dai rong va dai con).

Bang D7
Su . X \
Ténnhém/IE | hién | Phamvi | SUIEVE 1y 4 ¢ nghia
6 tham chiéu
R 1..<maxnoofU
CSI tréen UE B-CS[>
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Kiéu chuoi

>C-RNTI bit (kich
thudc (16))
N 1..<maxnoofln
>CSIAtren g terferenceHyp
thuyét nhiéu othesis >
>>Thong tin gia
P FF
thuyét nhiéu [FES]
>>CQI dai rong Ilflflu oy
cho trma 0 (0g15y )
>>CQI dai rong Ij"flu oy
cho trma 1 (OgISy )
Chi béo bac IE
dugc trinh bay chi
2 £ khi n6 dugc yéu cau
Kicu so trong yéu cau ghé
>>Chi bdo béc nguyén g yeu cau ghep.
(1.8,.) Trong truong hop
R do it theo su xac
dinh trong TS
36.213 [11].
IE nay dugc trinh
bay chi khi yéu cau
, 0.. ghép muon CQI dai
?Q%i?:i S;Cil <maxnoofSub con. Trong truong
band> hop d6 cac dai con
duoc liét ké theo
th{r tu tan so tang.
S6 luong PRB cua
PRB thir nhat trong
dai con. Néu IE nay
khéng dugc trinh -
R X bay, dai con tiép
>>>Bét dhu dai Irflfl“ 30| gidp v6i di con
con © %Og ) dung trudc trong
S da}nh sach, hoac b’é_t
dau voi PRB 0 néu
do 1a dai con thur
nhat trong danh
sach.
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S6 luong clia cac
PRB lién ti€p trong
Kidu sb dai con. Néu IE nay
>>>Kich thudc 0 nouven khéng dugc trinh
dai con a %12), ) bay, gia tri giong
e nhu dai con ding
“trudce trong danh
sach.
>>>CQI dai con Kieu 0
"~ M nguyén
cho trma 0 (0.15, ..))
>>>CQI dai con Kieu 50
S O nguyén
cho tr ma 1 (0.15, ...)

Su thay d6i khéac cho phép sy don gian hoa hon nita & chi phi vé viée khong

phai 14 bit hidu qua 14 nhu sau. O ddy cac CQI day du cho tit ca c6 thé cac dai con

(ma c6 thé duge x4c dinh béi s lwong cia cac PRB trong dudng xudng kha dung

& eNB;) 1uén luén duge chuyén cho UE dudi quy trinh xt Iy CSI. Trong trudng

hop CQI dai con khong duoc bao cdo béi UE dudi ché do phan hdi dugc tao ciu

hinh cho dai con, eNB, gtii st dung don gian gia tri CQI dai rdng cho dai con do.

9.2.19Céng sut truyén dai tin hep tuong tmg (RNTP)

IE nay cung cp chi bao v6i han ché cong suit dudng xudng trén PRB trong

6 va théng tin khac can thiét cho eNB 14n can dé 1ap lich nhan biét nhidu.

Bang D8
, Tinh
Tén h?gn Pham | KiéulE va M6 14 v nehia l;lslh t&1 han
nhom/IE " Vi tham chiéu yne dugc
co han .
gan
Mbi v1 tri trong anh
bit bieéu dién gia tri
NpRB (tuc 1a bit tha
RNTP | Kiéu chudi bit an‘;t ;:Ig{l]: NACTE I
trén PRB (6..110,...) bidu didn RNTP
(nprB), duoc xac
dinh trong TS
36.213 [11].
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Gia tri 0 chi bao "Tx
khong vugt qua
ngudong RNTP".
gia tri 1 chi bao

"khong c6 bao hiéu
trén cong sut truyén
dugc duara". IE nay
duoc st dung dé chi

béo han ché cong
sut dudng xudng
trén PRB cho khung
con thtr nhit. Trong
trudng hop han ché
cong suat duong
xubng 1 6n dinh,
han ché cong sut
dudng xubng duoc
chi bao duogc gilt
trén cac khung con

tiép theo.
Kiéu liét ké (-
Ngudng o, -11, -10, -9, | Ngudng RNTP dugc
RNTP -8,-7,-6,-5,- | xéac dinh trong TS
4,-3,-2,-1,0, 36.213 [11].
1,2,3,...)
S6 lrong P (s luong 01:1a pPﬁn
" LA R 1ial 1A anten cho céac dau
ctia phan Kiéu liét ké (1, ., KA
anten 6 2,4,..) hlelzl tham Ch,l cuocl
cu thé thé) duoc xac dinh
i trong TS 36.211 [10]
Kiéu sb Pg dugc xac dinh
P B nguyén (0..3, trong TS 36.213
o) [11].
Pugc do boi sb
lugng dy doén céc
ky tu DPCCH
Tac dong Kiéu sb OFDM chiém dung
nhiéu nguyén (0.4, | (xem TS 36.211
PDCCH ) [10]).

Gia tri 0 c6 nghia la
"khong c6 du doan
kha dung".
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RNTP
mo
rong
trén
PRB

Kiéu chudi bit
(6..4290, ...)

MBQi vi tri trong 4nh
bit biéu dién PRB
trong khung con, ma
gia tri “1” chi béo
‘khong c6 bao hi¢u
trén cong suét truyén
duogc duara’ va gia
tri “0” chi bao ‘Tx
khong vuot qua
ngudng RNTP.’
Bit tht nhat tuong
ung voi PRB 0 cua
khung con thir nhét
ma RNTP m¢& rong
trén PRB IE 1a hop
1€, bit thir hai tuong
ung voi PRB 1 cua
khung con thtr nhét
ma RNTP mé& rong
trén PRB IE 1a hop
1€, va v.v..

Do dai ctia chudi bit
14 bdi sb nguyén (tbi
dala39)cia No:.
Ngr duoc xac dinh
trong TS 36.211
[10].

Chudi bit c6 chiéu
dai trén nhidu khung
con tiép giap.
MG hinh qua cac
khung con tiép giap
(duoc tao nén badi
RNTP trén PRB va
RNTP mé rong trén
PRB) duoc lap lai
lién tuc.

RNTP
trén
thoi

gian bit

0..1
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dau
PRB
SBt Kidu s6 SFN cua khung radi’o
A n chira khung con thir
dau | M o BN | nhét khi RNTP trén
SEN ©.. > +e0) PRB IE 1a hop 1¢.
S6 lugng khung con,
>Bit nam trong khung
dau chi Kiéu sb radio dugc chi bdo
sb M nguyén (0..9, | boi IE SFN bit déu,
khung o) ctua khung con thir
con nhat khi RNTP trén
PRB IE 1a hop €.

Bang thay thé cho viéc nang cao RNTP dugc dua ra dudi day.

Bang D9

Tén Sy

nhom/IE ]
co

hién

V1

Pham

Kiéu IE va
tham chiéu

M6 ta y nghia

Tin
h t61
han

Tinh
tdi han
duoc
gan

RNTP
trén PRB

Kiéu chudi bit
(6..110, ...)

MBOi vi tri trong anh bit

PRB 0 va v.v.), ma gié

biéu dién gia tri nprp
(tirc 12 bit thir nhat =

tri bit biéu dién RNTP
(nprp), dugc xéc dinh
trong TS 36.213 [11].
Gia tri 0 chi bao "Tx
khong vuot qua
ngudng RNTP".
gia tri 1 chi bao
"khong c6 bao hi¢u
trén cong sudt truyén
duoc duara.
IE nay dugc bd qua
néu RNTP trén PRB
trén khung con IE dugc
trinh bay.

Ngudng
RNTP

Kiéu liét ké (-
o, -11, -10, -9,
-8, -7, -6, -5, -

Ngudng RNTP duoc
xac dinh trong TS

36.213 [11].
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4,-3,-2,-1,0,
1,2,3,...)
Sé P (s6 luong cla phan
luon .2 1.~ 1~ | anten cho cac dau hiéu
cua ph%ln 5&; lf':t k‘; tham chiéu 6 cu thé)
anten 0 > = 2 duoc xac dinh trong TS
cu thé 36.211 [10]
Kiéu so .
n Pp duoc xac dinh trong
P_B ng“yen)(o"3’ TS 36.213 [11].
Puoc do boi s luong
du doan céc ky tu
Téc Kibyss | DPCCHOFDM chiem
dong . dung (xem TS 36.211
nhidu nguyén (0..4, [10)).
PDCCH ) Gia tri 0 c6 nghia la

"khong c6 dy dodn kha

dung".

MBOi vi tri trong anh bit
biéu dién PRB trong
khung con, ma gia tri
“1” chi bao ‘khong co

bao hiéu trén cong suét

truyén dugc duara’ va
gia tri “0” chi bao ‘Tx
RNTP khong vuot qua
A ngudng RNTP.
tren . . x .. | Bittht nhat tuong tmg
PRB Kiéu chudi bit | . .
trén (6..4400, ...) | Vo1 PRB 0 cia khung
khung con thr nhat ma RNTP
con trén PRB trén khung
con IE 1a hop 1¢, bit thu
hai twong ing v6i PRB
1 cta khung con thur
nhét ma RNTP trén
PRB trén khung con IE

lahgp I¢, vav.v..
D6 dai caa chuoi bit 1a
bdi sO nguyén (toi da la

-85-




29326

40) cia Ngr. Ngs
dugc xac dinh trong TS
36.211 [10].
Chudi bit c6 chidu dai
trén nhiéu khung con
tiép giap.
M0 hinh qua céac
khung con tiép giap
dugc tao nén bdi RNTP
trén PRB trén khung
con IE duoc lap lai lién
tuc.
RNTP
trén
PRB
trén
thoi 0..1
gian bét
dau
khung
con
SFN cua khung radio
>Bit Kiéu sb chira khung con thur
dau M nguyén nhat khi RNTP trén
SFN (0..1023, ...) | PRB trén khung con IE
1a hop 1€.
S6 lugng khung con,
>Bit nam trong khung radio
dau chi Kiéu s6 dugc chi béo béi IE
s6 M nguyén (0..9, SFN bét dau, cua
khung ) khung con thir nhét khi
con RNTP trén PRB trén
khung con IE 1a hop I€.

Bang thay thé khéc cho viéc ning cao RNTP dugc dwa ra duéi day.
Bang D10

v Tinh| LoD
Tén Su | Pham | Kiéu IE Yé M6 14 ¢ nehi i t&i han
nhom/IE | hiéncoé| vi |tham chiéu y hetia han duoc
' gan
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Kiéu chuoi

MBJi vi tri trong anh
bit biéu dién gia tri
nprp (tUc 1a bit thir
nhéit =PRB 0 va v.v.),
ma gié tri bit biéu
dién RNTP (nprs),
duogc xac dinh trong
TS 36.213 [11].
Gia tri 0 chi bao "Tx

DR bit (6..110,|  khong vuot qué
ver) ngudng RNTP".
Gia tri 1 chi bao
"khoéng c6 bao hiéu
trén cong suét truyen
duoc duara".
IE nay dugc bd qua
néu RNTP trén PRB
trén khung con IE
dugc trinh bay.
Kiéu liét
ké (-oo, -
Ngudng 11,-10, -9, | Ngudng RNTP duogc
RNTP -8,-7,-6,-| xac dinh trong TS
5,-4,-3, - 36.213 [11].
2 -1,0,1,
b 33 )
x P (s0 lugng ctia phan
Egalgﬁgﬁ Kiéu liét anten cho céf: dau
anten 6 cu ké(1,2,4, hiég tham chiéu 6 cu
tha i oer) thé) duoc xac dinh
trong TS 36.211 [10]
P B Ij;l;gg Pg duoc xac dinh
0.3...)) trong TS 36.213 [11].
Pugc do bdi sb luong
du doan céc ky tu
Tac dong Kiéu sb BPCCH OFDM
nhidu nouve chiém dung (xem TS
suyen 36.211 [10]).
PDCCH 0.4, ..)

Gia tri 0 c6 nghia la
"khong c6 du doan
kha dung".
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Kiéu chuoi

MBOi vi tri trong anh
bit biéu dién PRB
trong khung con, ma
gia tri “1” chi béo ‘tai
nguyén khoéng cé rang
budc stir dung’ va gia
tri “0” chi bao ‘tai
nguyén nhiéu duoc
bao vé.’
Bit tht nhét twong
ung voi PRB 0 ctia
khung con thtt nhat
ma RNTP trén PRB
trén khung con IE 1
hop 1€, bit thir hai
tuong Ung véi PRB 1

RNTP
trén PRB bit cua khung con tha
trén (6..4400, | nhat ma RNTP trén
khung con ) PRB trén khung con
IE la hop 1§, va v.v..
Do dai ctia chudi bit
13 boi sb nguyén (tdi
da 1a 40) cua N, .
Ner duoc xac dinh
trong TS 36.211 [10].
Chudi bit c6 chiéu dai
trén nhidu khung con
tiép giap.
M6 hinh qua cac
khung con tiép giap
duoc tao nén boi
RNTP trén PRB trén
khung con IE dugc
1ap lai lién tuc.
RNTP
trén PRB
trén thoi
gian bt 0.1
dau khung
con
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.2« | SFN cua khung radio

Ki€u so , hi

>Bit dau nguyén Chlfa kh'ung con tAu
SFN M (0..1023 nhat khi RNTP trén

- > | PRB trén khung con

) IE 14 hop 1€.
S6 luong khung con,
ndm trong khung
Z. aX .2« |radio dugc chi bao boi
Sy ol I Irfgl‘;:z IE SFN bét diu, cua
khune con 0.9, ...) khung con thir nhat
8 #> =) | khi RNTP trén PRB
trén khung con IE 1a
hop 1€.

Su thay thé khac sir dung nhidu ngudng dugc chuyén qua 2 bit dugc duara
dudi day.
Bang D11

, Tinh
SI,I' : A \ Tinh re
.. | Pham | Kiéu IE va A s - .. | to1han
hién . . X MO6 ta y nghia to1
] vi | tham chiéu duoc
co han ,
gan

Tén
nhom/IE

MB&i vi tri trong anh
bit biéu dién PRB
trong khung con, ma
gia tri “xx” chi bao
cong suét truyén ra
sao trong khdi tai
nguyén dugc anh xa
lién quan dén hai
A Kidy ngudng cong suét’:
ERNTP trén chudi bit O(;d: muc cong suat

PRB va M ong vuot qua - —
khung con (12..220, LPTH
) 01 — mirc cong suét
gitta LPTH va
MPTH,;

10 — mirc cong suét
gitra MPTH va
HPTH,;

11 —khong cé bao
hidu trén coéng suét
truyén duogc dua ra.
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2 bit thir nhét tuong
ung voi PRB 0 cua
khung con thir nhit
ma IE 1a hop ¢, 2 bit
ké tiép tuong ung
v6oi PRB 1 cia
khung con thir nhit
ma [E la hop I¢, va
V.V..

Chudi bit c6 chiéu
dai trén nhiéu khung
con tiép giap.
Do dai cta chudi bit
13 bodi s6 nguyén (tdi
dala 40) cia Ng:.
Théng sé dugc xac

dinh trong TS
36.211 [10].

M6 hinh ERNTP
duoc 1ap lai lién tuc
véi tinh chu ky duoc
chi béo trong chu ky.

Céc muc
cong suat
dugc truyén

Kiéu liét

ké (-0, - | Ngudng cong suit
&ggg 11,-10,-9,| RNTP thép hon, st
cong suit -8, -7, -6, - | dung ngudng RNTP
thé(lp) 5,-4,-3, - | dugc xac dinh trong
2,-1,0, 1, TS 36.213 [11].
2,3,..))
Kiéu ligt ,
ké (-0, - | Ngudng cong suat
(Il\\;g; Fgr_llg 11,-10, -9, | RNTP trung binh, st
cong suit -8,-7, -6, - | dung ngu’ﬁrgg RNTP
trung binh) 5,-4, -3, - | dugc xéc dinh trong
2,-1,0,1, TS 36.213 [11].
2,3,...)
HPTH Kiéu liét | Ngudng cong suit
(Ngudng ké (-0, - | RNTP cao hon, st
cong suét 11, -10, -9, | dung nguong RNTP
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cao) -8, -7, -6, - | dugc xac dinh trong
5,-4,-3, - TS 36.213 [11].
2,-1,0,1,
2,3,...)
Xac dinh
chudi khung
con
SEN cua khung
o Kidu s6 radio chira khung
>Bat dau M nguyén con thir nhat & do6
SFN (0..1023) RNTP trén PRB trén
" khung con IE 1a hop
18.

S6 lugng khung con,
nam trong khung
>Bét diu 6 Kiduss | radio dugechibdo
R bdi IE SEN bat dau,
luong khung | M nguyén 12 kh hi
con (0..39) cua Khung con thu
h nhat khi RNTP trén
PRB trén khung con
IE 1a hop 1€.

Sd cac S cac khung con
khu(r)1 con | M 1...40 ma duogc x4c dinh
i dong bit

S6 luong cua cac

, . khung con sau d6
Tinh chu ky 140 1 6 hinh bit duoc Tap
lai

P (s luong cla

S6 luong Kidu liat p,hén anten cho céc
ctia phan M ke (1,2 4 dau hiéu tham chiéu
anten 0 cu 7 7| O cuthé) duoc xac
thé ) dinh trong TS
36.211 [10]
Kiéu sb Pp dugc xac dinh
PB M nguyén trong TS 36.213
(0.3, ...) [11].

Vén dé trong bang néu trén 1a vi sy lya chon 11’ d& chi béo khong c6 béo

hiéu vé mirc cong suét (trong d6 bao gdm trudng hop cong suit truyén 13 cao tiy
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¥) ¢6 thé sir dung ba ngudng (thay vi hai) vi khong can truyén tai mirc cong suét
16n hon HPTH (duoc gbp thanh ‘11°).

Tuy nhién, mé6t vin d& vai chi bao nhidu ngudng 1a gia thuyét CoMP hién
tai (hoan toan) gia dinh chi 1a mot ngudng. Trong truong hop nay la su khong phu
hop gifta viéc sir dung nhiéu ngudng trong eRNTP va khong c6 trong gia thuyét
CoMP. Do d6, nhiéu ngudng tiém ning co thé khong duoc nhan ra giy ra phan
mao dau bd sung.

Gia st ring c¢6 L kiéu lwa chon dai con dugc biéu thi Ia
{(Ny,q4), ", (N, q)}, & d6 kiéu lua chon thir 1 dugc x4c dinh béi Ny, q; biéu thi
téng sb cac dai con va s luong cia cac dai con phai duoc lya chon, twong tmg,
theo loai d6. Luu y rang dudi mdi kiéu lwa chon kich thuée ctia mdi dai con dugce
cb dinh va dugc bibt trude. Ngoai ra, gia sirring ¢6 J phan bing thang, mdi phan
bao gém cac dai con §;,1 < j <. Chi mét dai con duoc lya chon tir cac dai con
S; trong mdi phan bang thong j € {1,-+,]}. Ngoai ra vi ngudi diing bao céo tuén
tu bao cdo CSI ctia n6 cho cac phan bing thong, co thé 4p dat ciu tric 10ng trén
su trao dbi CSI tuong tmg tir eNB, giri dén eNB; thu. Cu thé 13, ching t6i 4p dt
cu triic theo d6 CSI ctia dai con bét ky trong phan thit j dwoc giri chi khi CSI cua
dai con trong mdi j — 1 phan bing thong lién ké trude d6 duge gui. CAu tric nay
cho phép su trao d6i CSI hiéu qua ma khong mét tinh tdng quat. Do do, tdng cong
¢6 L +] kiéu lya chon khéc nhau c6 thé (véi céc kiéu J cudi cing dugc ghép
v6i cac lya chon tir cac phan bing thong). Sau d6, mdi lira chon trong téng s céc

Ira chon dai con riéng biét c6 thé duoc xac dinh boi chi sd td hop R c¢6 dai dugc

i () + (S T )

e 0.0 -1 .z . At a 1A
dua ra boi : . Tiép theo chung t6i thao luén
vé viéc tao chi sb & eNB gt theo sy x4c dinh tuy chon Cu thé tir chi sb & eNB

thu . Nham muc dich nay, chiing t6i x4c dinh tap hop cua cac d6 dich nhu sau:

Or=0a+(5), 1=2, , L+1

va 04 =0. Ngoai ra, ta dat
O,=0,4+ i S l=L+2,L+].

Tao chi s0 & eNB gtri
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« J eNB g, dAu tién x4c dinh kiéu lva chon L.
«Néu [ € {1,---,L} thi q; dai con dugc lya chon tir téng cac dai con N;.
Cho my, -, mg,—1 lacécchi s6 dai con duoc lua chon, duge sap xép theo thir tu,

nghia la, my <my <--<mg_; va tit ca nim trong pham vi {1,--, N;}. Dat
R=0,+ Z’;ﬂ;; (\;, )

«Néu l €{L+1,,L+J}.Cho my,-,m;_; bibuthicac chi sd dii con
duge chon, mét tir mdi phan bang thong [ — L thir nhét, va & d6 m; €
{1-,85},j=1,-.1—L.Dat R=0,+ 57} m; — 1.

Lay lwra chon dai con tir chi s& & eNB thu

) eNB thu, tim [ 16n nhét sao cho 0; < R.

*Néu [ € {1,--,L} thi q; dai con duoc luya chon tir tng cac dai con Nl
bat my, ---,mg,—1 lacéacchi sd dai con dugc sip xép ma can duoc xac dinh. Khéi
tao a=1,r=R—0,.

*Cho k=0,--,q; — 1 thyc hién

) — (z’\-”[—b
= b == a, (\( (1’~A .
Npb

_Khi Q> thuchién: b=h+1va © ((,, ) : EndWhile (két thic
vong lap While)

-my=b,a=b+1, r=r—40Q.

«Néu l €{L+1,-,L+]}. Cho my,,m;_, biéuthi cac chi sb dai con
can dugc xac dinh, méttermdi [ — L céc phén bang thong dau tién, va & d6 m; €
{1-,8}j=1,1—-LDPitr=R—-0,B=1—L va A=S5; X XSp.

*Cho k=1,---,B—1 thuc hién

- A=AJS,, W= E—j va my =M+ 1.

- Capnhat r =r —mS,

*emp=1+1
Phuong an E
E1 Gidi thiéu
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Ching t6i tom tat 3 lua chon cho su xac dinh dai con, va dé xudt cac cai
tién cho ching, cung véi viéc nang cao cho eRNTP (cong suét truyén dai tan hep
tuong ing nang cao).

E2 Tom tat cac giai phap

Céc luu y chung:

- T4t ca tiy chon dudi day cho phép eNB “xir Iy” céc gia tri CQI (chi bdo
chét luong kénh) (thuc hién theo cach trén) trude khi giri qua X2.

- Mot sb khac biét chinh gitta cac tiy chon 1a:

1) Tinh don gian, néu eNB guri su thuc hién chi gii “thd” CSI (thong tin
trang thai kénh) = Lua chon A, C (mic du chi véi cac cai tién twong tng)

2) Tinh linh hoat, néu eNB g su thuc hién cac quy trinh xr ly CSI (vi du
két hop hodc ghép cac bao cdo theo chu ky va khong theo chu ky tring 13p) =
Lwa chon B, C

Lua chon A: chi s6 dai con + ki€u bao céo

Bang E1
>>Danh sach CQI 0..
dai con <maxSubband>
>>>CQI dai con M 9.2.cc
Puoc bao gébm
) Kiéu sb t;ongbt,rum’lg
>>>Chi sé ddicon | O nguyén ob bag cao
0.27, ...) CQI dai con
e duoc lua chon
UE
Kidu liet ké th;’rf ]?fr‘gf;’m
; 9 (theo chu h gb 5
>>>Kiéubdocdo | O ky, khong | Lob o o2
. CQI dai con
theo chu ky,
duoc lua chon
...) UE

Céc luu y cho lya chon A:
- Pong co chinh: cho phép phuc vu eNB dé giri cac bao cdo CSI trén X2

véi sy xur ly it nhat c6 the
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- Phan md ta: phéan ving dai con dugc ¢d dinh, dua trén cAu hinh bao céo
CSI ctia UE. IE loai bdo c4o va IE chi sé déi dugc sir dung boi eNB thu d lay
duoc céc vi tri dai con va kich thude cta ching va tdng sb cac dai con. Thong tin
gan day ciing quan trong vi né s& cho phép eNB thu xac dinh sy khac bigt CQI
duge chuyén cho céc phuong phap dai con d6. D6 1a bai vi trong ché d6 khong
theo chu ky 3-0 (hodc 3-1) va ché d¢ khong theo chu ky 2-0 (hodc 2-2) cung gia
tri vi sai ¢ thé dugc 4nh xa dén cac dd dich khac nhau, tuong tmg. Do d4, cach
duy nhét eNB; thu c6 thé suy ra gia tri d6 léch ding dé str dung 13 dé dung thuc
té 1a cho bang thong hé théng dugc dua ra (hoic duogc dua ra tbng sb cac PRB
(c4c khéi tai nguyén vét 1y) kha dung & eNB, giri (dugc biét dén hodc dugc chuyén
riéng biét dén eNB))) s luong ctia cac dai con ma cac CQI duoc bao céo 1a khac
biét dudi hai ché do khong theo chu ky, trong tng. Sy thay thé khéc 13 dé truyén
tai ché do phan hdi duge tao ciu hinh chinh x4c (chéng han nhu khong theo chu
ky 3-1 v.v.) dudi kiéu béo cdo IE (thanh phin thong tin).

- Cho phép gui CQI ‘thd” trén X2, theo dinh dang twong tu nhu nhiing gi
thu dwoc tir UE (ttc 13 chi s6 dai con)

- Cho phép gui ca bao cdo theo chu ky va khong theo chu ky trong cung
thong bdo X2; trong trudng hgp céc bao cdo CSI theo chu ky va khong theo chu
ky trang 13p, viéc xir Iy con lai dé thyre hién eNB thu (vi du hop nhét, loai bo, v.v.).
Luu ¥ rang gt hai bao cdo trong cung mét thong béo 1a c6 loi néu khong thi mot
vai bdo céo can phai duge giam xudng boi eNB giri dé tuan theo mét béo cdo trén
su han ché thong bao X2 va dugc tao c4u hinh dinh ky cho cac thong bao X2.

Tuy nhién, van d8 trong viéc giri ca bao cdo theo chu ky va khong theo chu
ky cling v&i nhau trong cuing thong bao X2 phtt hop véi cdu tric néu trén, 13 cac
béo céo dai rong tham chiéu dugc ghép ma dugc st dung dé tinh ching c6 thé
khéac nhau. Cu thé 13, cac chi bao bac dai rong (RI) duoc xac dinh boi UE dudi
ché @6 khéng theo chu ky dugc tao ciu hinh va ché d6 dinh ky duoc tao ciu hinh
c6 thé khéc nhau. Tuong tu nhu vay, cdc CQI dai rdng dugc xac dinh boi UE dudi
ché d6 dinh ky duoc tao c4u hinh va ché do khoéng theo chu ky dugc tao cAu hinh

c6 thé khac nhau. Ngoai ra, mdi CQI dai con dugc xac dinh dudi ché d6 khong
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theo chu ky dugc béo céo béi UE (qua PUSCH (Physical Uplink Shared Channel
- kénh chia sé duong 1én vat ly)) nhu gid tri vi sai d6i voi CQI dai rong tuong tmg.
Ching han, gia stt ché d6 phan hdi khong theo chu ky 2-2 va ché @b phan hdi theo
chu ky 2-1 dugc tao cAu hinh. Sau d6, du6i ché d6 khong theo chu ky 2-2 UE s&
béo cdo mot CQI dai rong (cho mdi tir ma) cling nhu mot CQI dai con (cho mdi
tir m&) cho phan hdi M tét nhét duoc Iya chon nhur gi tri vi sai (st dung 2 bit) dbi
v6i CQI dai rong tuong g v6i tir ma d6. Mt khac, dudi ché do chu ky 2-1 UE
s& bao c4o (qua PUCCH (Physical Uplink Control Channel - kénh diéu khién
dudng 16n vat 1y)) mot CQI dai rong (cho mébi tir ma), véi CQI dai rong cla tir ma
tht hai dugc bdo cdo nhur gié tri vi sai d6i v6i CQI dai rong cua tlr ma thit nht.
Ngoai ra UE s& bao cao mot CQI dai con cho tir ma thir nhét va CQI thi hai nhu
gid tri vi sai d6i v6i CQI dai con ctia tir ma thir nhét.

Do d6 didu d6 tré nén rd rang ring ching tdi can phai ¢ céac tap hop riéng
biét cac RI va CQI dai rong trong théng bao X2 bat cir khi ndo ma thong bao chira
c& bao céo dai con theo chu ky va khéng theo chu ky. Néu cac tap hop riéng biét
nhu vay ctia cac thanh phan dai rong khéng dugc bao gdm thi eNB thu sé& sir dung
cung (cac) RI hodc CQI dai rong cho ca thong tin theo chu ky va khong theo chu
ky. Diéu nay danh bai muyc dich truyén cc bao cdo dai con theo chu ky va khéng
theo chu ky riéng biét trong cung thong bao X2.

Chung t61 d& xuit cdu tric tdi wu héa trong phan dudi ddy nhu mot liéu

phép cho vén dé nay.

Bang E2
Tén Su hién . | Kiéu IE va tham N r s
nhom/IE co Pham vi chiéu Mo ta y nghia
(. l..
it
Report>
Kiéu chudi bit | ID ctia UE duoc phuc
S : .
IDUE M (kich thuéc (16)) | vu bdi 6 trong eNB.
>Bdao céo l..
CSI trén quy <maxCSI
trinh xtr ly process>
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CSI
>>Kiéu béo
cao trén quy 0.1
trinh xr ly h
CSI
oKl Kiéu liét ké (theo
ba o M chu ky, khong
a0 cao theo chu ky, ...)
Kiéu sé nguyén | Pugc xac dinh trong
>>>RI M (1.8,..) TS 36.213 [11].
>>>CQldai |, 9.2.bb
rong
>>>Danh 0..
sach CQI dai <maxSub
con band>
>>i>CQI M 9.2.cc
dai con
) o Puogc bao gff)m trong
>>>>Chi s0 Kiéu so nguyén | truong hgp bao céo
dai con (0.27,...) CQI dai con dugc lya
chon UE
Pham vi rang budc Giai thich
Sé lugng 16n nhét clia céc bao cdo do UE.
maxUEReport Gid trj Ia 128.
S6 lwong 16n nhét cia cac quy trinh xt ly
maxCSIProcess CSL. Gié tri 14 4.
Sb }uqng 16n nhét ctia c4c dai con. Gia tri co
maxSubband thé 1a 14 hodc 15 hodc 16 hodc 17 hodc 18
hoac 28

Gia tri 15 cho maxSubband dugc tinh nhu 14 + 1, & d6 14 13 s6 lugng cta
cac dai con trong ché d6 khong theo chu ky 3-0 hodc 3-1 gia st 110 DL (Downlink
— dudng xudng) céc RB (cac khédi tai nguyén) va 1 dai con khac 1a cho ché do theo
chu ky 2-0 hodc 2-1 gia st bao cdo dai con cho mot phin bang thong duge cho

phép trong thong bao X2. Tuong tu nhu vay, cac gia tri 16,17,18 dugc tinh gia sir
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béo céo dai con cho 2,3,4 phan biang théng, twong tmg, dugc cho phép trong clng
théng béo X2. |

Vén dé twong ty néu trén c6 thé ciing phét sinh khi eNB giti giri hai béo céo
khac nhau (twong tmg véi ché do theo chu ky dugce tao ciu hinh hoic tuong tmg
véi ché d6 khong theo chu ky dugc tao chu hinh). C4u tric t6i vu hda dugc trinh
bay giai quyét ngay ca trong cac trudng hop nhu vy vi né cho phép hai kiéu béo
c4o trén quy trinh xtt Iy CSI cia mdi UE. M3i kiéu bao céo trong hai kiéu béo cao
c6 thé 13 ca theo chu ky hosc ca khong theo chu ky.

Trong pham vi nay, luu y ring gia tri cia maxSubband bang 28 xay ra khi
cho phép hai bao cdo khéng theo chu ky, tirc 13 28= 14 + 14, & d6 14 1a s6 luong
clia cac dai con trong ché d6 khéng theo chu ky 3-0 hodc 3-1 gia sir 110 DL RB.

Hon nita, dé d& xuét sy linh hoat hon nita pham vi ctia “Kiéu bdo cdo trén
quy trinh xtr ly CSI” c6 thé dugc nang tir hai dén gié tri 16n hon chéng han nhu 3

hoac 4 hoac 5.

9.2.bbCQI dai rong
IE nay chi bao CQI dai rong nhu dugc xac dinh trong TS 36.213.
Bang E3
Y pham| KibulE va
Tén nhém/IE hién " £ M0 ta y nghia
6 vi tham chieu
CQI doc lap dai M Kiéu s nguyén | Puoc mé hoa trong TS
rong cho trma 0 (0..15,...) 36.213 [11].
Lya chon CQI dai 0
rong cho trma 1
>CQI doc lap dai M Kiéu sb nguyén | Puge ma hoa trong TS
rong cho tr ma 1 (0..15, ...) 36.213 [11].
>Dai réng CQI M Kiéu s nguyén | Puge ma hoa trong TS
khéc tr ma 1 0..7,...) 36.213 [11].
9.2.cc CQI dai con
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IE nay chi bao CQI dai con nhu dugc xac dinh trong TS 36.213.

Bang E4
n , Sy | Pham| Kiéu IE va tham N s .
Tén nhom/IE hién c6 | vi chiéu M0 ta y nghia
Lua chon CQI dai M
con cho tir ma 0
>CQI ddc lap dai M Kiéu s6 nguyén | Pugc ma héa trong
contrma 0 (0..15, ...) TS 36.213 [11].
>CQI khac dai M Kiéu s6 nguyén | Pugc mi héa trong
con cho trméa 0 (0.3, ..)) TS 36.213 [11].
Lya chon CQI dai
NN O
con cho tir mé 1
>CQI doc lap dai M Kiéu sé nguyén | Puogc mé héa trong
con tur ma 1 (0..15,..)) TS 36.213 [11].
>CQI khac dai M Kiéu sé nguyén | Puogc mi héa trong
con cho tir mé 1 0.7, ...) TS 36.213 [11].
>CQI khéac dai M Kiéu sé nguyén | Puogc ma héa trong
con cho tir mé 1 (0.3, ... TS 36.213 [11].

Céc thay doi trong duong khac cua cau tric téi wu hoa cé thé véi chu dé

chung 14 thanh phan dai rong riéng biét (bao gdm (cac) RI va CQI dai rong) duogc

chuyén cho cic bio cdo theo chu ky va khoéng theo chu ky, tuong tng, va & d6

cau tric nén cho phép eNB thu két hop 5 rang cac thanh phan dai con theo chu

ky va khong theo chu ky v6i cac thanh phan dai rong twong tmg cta ching. Luu

y rang dudi cau tric to1 wu hda néu chi mgt cia thong tin dai con theo chu ky hoic

khéng theo chu ky dugc bo céo trong thdng bao X2, nd s& bao gdm chi thong tin

dai rong twong Ung.

Ciing lvu y rang cac ché do phan hdi theo chu ky (2-0 va 2-1) UE céc bao

c4o thong tin dai con chung cho tit ca dai con M 14 tét nhét, do dé trong ciu tric

néu trén thuc thé gtri eNB s€ 1ap lai cung CQI dai con cho tat ca dai con duoc chi

bao M t6t nhat. Su 13p lai nay c6 thé tranh dugc bang cach thay dbi cdu triic nhu
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sau.
IE CQI dai con dugc thyc hién tuy chon biét ring néu IE nay khong trinh
bay CQI cho dai con d6 dugc 14y dé duoc gidng nhu cua dai con (gén nhét voi no
vé tin sb va cung kiéu béo céo) véi chi sd thp hon ma CQI duge chuyén trong
thong bao do, véi sy han ché ma CQI sau phai dugc chi bao.
Lua chon B: bt ddu dai con + kich thuéc dai con

Bang ES

>>Danh sach 0..
CQI dai con <maxSubband>

>>>CQI dadicon| M 9.2.cc

Tuong tmg véi sb
lugng PRB cua PRB
thir nhat trong dai
con duogc xac dinh
trong TS 36.213 [11]
cho bang thong hé
thong Néu IE nay
khong duogc trinh
bay, dai con tiép giap
v6i dai con ding
trude trong danh
sach, hodc bit dau
v6i PRB 0 néu d6 la
dai con thir nhét
trong danh séch.

o Kiéu sb

>>>Bat dau dai nguyén
con (2..109,

o)

Tuong tng voi gia tri
cua kich thudc dai
Kiéu liét| conk dugc xac dinh
>>>Kich thudc ké (2,3, | trong TS 36.213 [11]

dai con 4,6, 8, cho bang thong hé
o) théng. Puogc bo qua
cho dai con tan sb
cao nhét.

Céc luu y cho lya chon B: v
- Bong co chinh: cho phép su thuc hién linh hoat hon dé gui CQI “dugc xtr
Iy trong s lién két véi dinh chudn RAN3 ma “eNB phuc vu c6 thé xir Iy CSI (su

thuc hién)”, nhat 1a ddi véi trudng hop & d6 UE duoc tao cdu hinh cho ca béo cdo
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CSi theo chu ky va khong theo chu ky

- Phan mo ta: cac IE bét ddu dai con va IE kich thudc dai con dugc st dung
dé chi bao mdt cach rd rang cac dai con. Cac dai con bi han ché & cac dai con
duoc xé4c dinh cho bang thong hé théng Ve .

- Cho phép gtri CQI “th6” trén X2, nhung theo dinh dang khéc hon la duoc
st dung béi UE (ttrc 13 bét dau dai con).

- Cho phép giri ca bao cao theo chu ky va khong theo chu ky trong cung
thong bao X2; trong trudng hop cac bao cao CSI theo chu ky va khong theo chu
ky tring l1ap, eNB gui ¢6 thé xir Iy (vi du hop nhét) theo cac thuét toan thuc hién
cu thé

Luu ¥ ring trong cdu tric ndy duge dua ra cho lya chon-B vi chi mot tap
hop céc thanh phan dai rong dugc bao gdm, eNB giti phai lam hai hoa cac RI va
CQI dai rong thu dugc tir cac bao céo theo chu ky va khong theo chu ky hoéc hai
bao céo theo chu ky khac nhau hoac hai bao cao khdng theo chu ky khac nhau,
tuong ung. Trong pham vi nay, st dung gia tri ddc 1ap cho cac CQI dai con la dac
biét c6 lgi vi sau d6 cac CQI nhu vy c6 thé duoc sir dung truc tiép ma khong can
so khép ching vé6i dai tAn bién tham chiéu bt ky.

La mot t6i uu hoa khac tfong cAu trac nay IE CQI dai con c6 thé duoc thuc
hién tity chon trong truong hop nay CQI cho dai con duoc gia dinh dé duoc gidng
nhu ctia dai con trude dai cudi ciing ma CQI duge chi bdo. CQI cho dai con thir
nhit luén ludn dugc chi béo. Sy tbi wu hda nay gitp tranh tinh trang du thira 6
thé xay ra ching han nhu trong viéc truyén phan hdi M t6t nhét nhu duoc mé ta
trude do.

Luu y rang & day sb luong 16n nhit ciia cac dai con c6 thé 13 28 (gias 110
DL RB va kich thuéc dai con 13 4 dudi ché d6 khong theo chu ky 2-0 hodc 2-2).

Tuy chon C: chi s6 dai con + kich thu6c dai con

Bang E6
>>Danh sach 0..
CQI dai con <maxSubband>
>>>CQIdaicon | M 9.2.cc
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Puogc bao gobm

o Kiéu sb trong truong hop
>>>Chi s0 dai 0 nguyén bao cédo CQI dai
con (0..27, ...) | con dugc lya chon
UE

Tuong Ung vdi gia
tri cua kich thudce
dai con k duogc xac
dinh trong TS

Kiéuliétké | 36.213[11] cho

M (2,3,4,6, bang thong hé

8,...) théng. Puoc bod

qua néu chi s dai

con tuong ung voi

dai con tan s6 cao
nhét.

>>>Kich thudc
dai con

Céc luu y cho tiy chon C:

- Phén mé ta: kich thu6c dai con IE duoc sir dung béi eNB gtri dé chi bao
mdt céch rd rang phan viing dai con (hon 14 eNB thu bét ngudn tir phan ving dai
con dua trén thong tin vé cdu hinh béo cdo CSI ciia UE). Sb luong PRB cua PRB
th nhét trong dai con duoc tinh nhu (chi sé dai con x kich thuéc dai con).

- Cho phép gtri CQI ‘thd” trén X2, theo dinh dang twong tu nhu nhitng gi
thu dugc tir UE (ttc 14 chi sé dai con).

- Cho phép gtri ca bdo céo theo chu ky va khong theo chu ky trong cing
thong bao X2; trong trudng hop cac bao cao CSI theo chu ky va khéng theo chu
ky triung 13p, eNB giri ¢6 thé xir Iy (vi du hop nhét) theo céc thuét todn thuc hién
cu thé.

Néu céc bao céo CSI theo chu ky va khong theo chu ky trung 1ap duoc thu,
sau d6 eNB giri c6 thé (nhu tiiy chon thuc hién) “chia nhé” dai con theo chu ky
thanh hai dai con khong theo chu ky trén X2. Gia dinh 13, theo nhitng su xac dinh
dai con trong TS 36.213, dai con theo chu ky ludn ludn duge bao gdbm hai dai con

khong theo chu ky.

Vi du: Vw13 50, va eNB thu hai bao cdo CSI qua Uu trong khoang thoi
gian dugc dua ra: Ché d6 khong theo chu ky 2-* cho chi sb dai con 1 (kich thudce
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dai con 3) va ché do theo chu ky 2-* cho chi s6 dai con 0 (kich thudc dai con 6).

Sau d6, eNB c6 mot vai lya chon dé giri thong tin trén X2:

a) Gui ca bdo cédo trén X2 va dé eNB thu quyét dinh cach xir Iy

b) Lua chon mot trong hai bao céo dé gui trén X2 (vi du bdo cdo moi nhét)

¢) Hop nhét cac bao céo theo chu ky va khong theo chu ky thanh hai bao
céo khong theo chu ky trén X2 (chi sb dai con 0 va 1)

Viéc quan sat dugc thue hién & tuy chon A vé su can thiét dé giri cac thanh

phén dai rong riéng biét trong truong hop ca cic bao céo theo chu ky va khong

theo chu ky duoc gui trén cling thong bao X2 cling dugc giit trong truong hop

nay.
Do d6, chiing t6i can phai sira d6i tily chon C nhu duéi day:
Bang E7
Tén nhém/IE Su h’1¢n Pham vi Kieu IE.Ya M0 ta y nghia
co tham chiéu
bao cao CSI 1.
trén UE <maxUEReport>
Kiéu chudi | ID ctia UE duoc
>ID UE M bit (kich phuc vu boi 6
thudc (16)) trong eNB,.
> bao cao
CSI trén quy l..
trinh xr ly <maxCSIprocess>
CSI
>> Kiéu tham
chiéu trén quy 0.1
trinh xtr ly "
CSI
Kiéu liét ké
>>>Kiéu tham (t‘heo cihu
chiéu M ky, khong
theo chu ky,
...)
Kiéu s6 Puoc xac dinh
>>>R] M nguyén | trong TS 36.213
(1.8, ...) [11].
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>>>CQldai |\, 9.2.bb
rong -

>>Danh sach
CQI dai con

>>>CQI dai
con

0 .. <maxSubband>

M 9.2.cc

Puogc bao gom

Lo Kiéusd |trong truong h
>>>Chi sb dai g g hop

O nguyén | bao cao CQI dai
con (0..27, ...) con duogc lua
chon UE

Tuong Ung vai
gia tri cta kich
thudce dai con k

duoc xac dinh
2 1:a, 1.4 | trong TS 36.213
S>>Kich |, o e | [ cho bing
thude dai con w7 277 | thong hé thong.
g, ...) \
Duogc bo qua

néu chi s6 dai

con tuong Ung

v6i dai con tin
36 cao nhét.

Céc thay d6i tuong dwong khac cta cu trac t8i wu héa c6 thé véi chu dé
chung 13 thanh phan dai rong riéng biét (bao gdm (c4c) RI va CQI dai rong) duoc
chuyén nhu tham chiéu cho céc béo cdo dai con theo chu ky va khong theo chu
ky, twong tmg, va & d6 ciu triic nén cho phép eNB thu két hop 3 rang cac thanh
phan dai con theo chu ky va khoéng theo chu ky véi ‘céc thanh phan dai rong twong
g ctia ching. Luu ¥ rang dudi ciu tric t6i wu héa néu chi mot thong tin dai con
theo chu ky hoéc khong theo chu ky dugc bao céo trong thdng bao X2, nd sé& bao
gbm chi thong tin dai rong twong (mg. Ngoadi ra, trong trudng hop cu tric bao
gém CSI dugc hop nhét (& d6 sy hop nhét hodc su xu ly duoc thuc hién béi thuc
thé giri) sau d6 chi mot thanh phan dai rong s& duge bao gbm va trong trudng hop
nay tat ca cac CQI dai con s& duoc chuyén nhu cac CQI doc 1ap (str dung 4 bit
hodc 16 kha nang).

Trong tlly chon nay eNB gtti phai dam bao ring né st dung sb lugng ding
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cac dai con trong thong bao cua nd khi truyén khong theo chu ky thong tin CSL
Nhu dugec md ta cho tuy chon A, 1am nhu vay la quan trong vi n6 s& cho phép
eNB thu x4c dinh su khac biét CQI dwoc chuyén cho céc phuong phap dai con do.
D6 1a boi vi trong ché do khong theo chu ky 3-0 (hodc 3-1) va ché do khong theo
chu ky 2-0 (hoac 2-2) cung gié tri vi sai ¢ thé duoc anh xa dén cac do dich khac
nhau, tuong Gng. Do do, cach duy nhat eNB; thu c6 thé suy ra gia tri d 1&ch ding
d& sir dung 1a @ dung thuc té 13 cho bang thong hé théng dugc dua ra (hoic téng
sd cac PRB kha dung duoc dua ra & eNB; giri (duoc biét dén hodic dugc chuyén
riéng biét dén eNB))) s lugng ciia cac dai con ma cdc CQI duge bdo cdo 1a khac
biét dudi hai ché d6 khong theo chu ky nay, twong tmg.

Tuy chon C’: chi sb dai con + kich thuéc dai con

Bang E8

Kidu Lidt Tuong ung véi gid tri cua
>>Kich thudc " | kich thudc dai con k dugc xac

dai con M kz (é’ 3 ;" dinh trong TS 36.213 [11]
S cho bang thong hé thong.
>>Danh séch 0.
CQI déi con <maxSub
band>
>>>CQl dai M 9.2.cc
con

Kiéusé | Puoc bao gém trong trudng
O nguyén hop bao cdo CQI dai con
0 (0..27, ...) duoc lua chon UE

>>>Chi s0 dai
con

Céc luu y cho tuy chon C’:

- Phan mo ta: gidng tiiy chon C, nhung kich thudc dai con duge ¢b dinh cho
tat ca dai con. O ddy sb lugng 16n nhat ciia cac dai con c6 thé 1a 28 (gia sir 110
DL RB va kich thuéc dai con 14 4 duéi ché d khong theo chu ky 2-0 hoic 2-2).

Nang cao eRNTP.

Chung t6i d& xuét phién ban eRNTP d6 cho phép thuc thé giri eNB truyén
lién tuc hodc 13 truyén rd rang mirc cong suat duoc tmg dung (lién quan dén mot

hodc nhiéu ngudng dugc dinh rd) hodc d€ truyén tai xem tai nguyén sé dugc bao
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vé nhidu hay khéng. Luu ¥ rang tai nguyén c6 thé duge bao vé nhidu béi nhiéu
phuong phép trong do6 bao gbm cong suét thap hon hodc bang cach st dung vecto
duoc tao hinh chum thich hop v.v..

Bang E9

Tén
nhom/IE

Hién
co

Pham
Vi

Kiéu IE va
tham chiéu

M0 ta y nghia

Tinh
téi
han

Tinh
téi
han
dugc
gan

RNTP
trén PRB

Kiéu chudi
bit (6..110,
.2

MB&i vi tri trong anh
bit biéu dién gi4 tri
npgrp (tic 1a bit thu
nhét = PRB 0 va
V.v.), ma gié tri bit
biéu dién RNTP
(nprp), dugc xac
dinh trong TS
36.213 [11].

Gia tri O chi bao "Tx
khong vuot qua
nguong RNTP".
gid tri 1 chi bao

"khong c6 bao hiéu
trén coéng sut truyén
duoc duara".

IE nay dugc bo qua

néu IE RNTP néng

cao duogc trinh bay.

Ngudng
RNTP

Kiéu liét ké
(-o0, -11, -
10, -9, -8, -
7, -6, -5, -4,
3,-2,-1,0,
1,2,3,..)

Ngudng RNTP dugc
xac dinh trong TS
36.213 [11]. IE nay
ludn luodn trinh bay
néu IE RNTP néng
cao khéng dugc trinh
bay.

S6 lugng

anten O
cu thé

cua phan |

Kiéu liét ké
(1,2,4,..)

P (s6 luwong cta phin
anten cho céc du
hiéu tham chiéu 6 cu
thé) dugc xac dinh

trong TS 36.211 [10]
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P B

Kiéu sb
nguyén trong TS 36.213

(0.3, ...) [11].

Py duogc xac dinh

Tac dong
nhiéu
PDCCH

Kiéu s6
nguyén

(0.4, ...) [107).

Puoc do boi sb
lvong du dodn céac
ky tu DPCCH
OFDM chiém dung
(xem TS 36.211

Gia tri 0 c6 nghia la
"khong c6 dy doan
kha dung".

IE RNTP
nang cao

Kiéu chuoi

bit (6..4400,

)

MBOi vi trf trong anh
bit biéu dién PRB
trong khung con.
Néu Ngudng IE
RNTP duoc trinh
bay sau d6 gia tri “1”
chi bao ‘khong co
bdo hiéu trén cong
suét truyén duogc dua
ra’ va gia tri “0” chi
bao ‘Tx khong vuot
qué nguong RNTP.’
néu
Ngudng IE RNTP
khong dugc trinh
bay sau do6 gia tri “1”
chi bdo ‘tai nguyén
khong c6 rang budc
su dung’ va gia tri
“0” chi béo ‘tai
nguyén nhiéu duoc
bao vé.’
Bit thir nhét tuong
ung voi PRB 0 cta
khung con thir nhit
ma IE RNTP nang
cao la hop 1€, bit th

hai tuong ing véi
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PRB 1 ctia khung
con thir nhit ma IE
RNTP nang cao la
hop 1§, va v.v..
Do dai ctia chudi bit
1a bdi s6 nguyén (t6i
da 12 40) nhiéu N2,
N2 duogc xac dinh
trong TS 36.211
[10].

Chudi bit c6 chiéu
dai trén nhiéu khung
con tiép giap.
M6 hinh qua céc

khung con tiép giap
duoc tao nén boi IE
RNTP néng cao
duoc lap lai lién tuc.
Thoi
gian bét
dau IE
RNTP 0..1
nang
cao
z Kiéusb |SFN cua khung radio
>Bat n . .
A nguyén chira khl.mg con thir
(0..1023, nhat khi IE RNTP
SFN ~ X A
.l) nang cao 1a hop 1.
S6 lugng khung con,
>Bit nam trong khung
dau chi Kiéu sb radio dugc chi bao
 sb nguyén boi IE SFN bit dau,
khung 0.9, ...) cua khung con thi
con nhat khi IE RNTP
nang cao la hop 1€.
Phuong an F

F1. Gidi thiéu
Trong sang ché nay chiing t61 thdo ludn mdt so van dé vdi cac phoi hop chi
s0 dai con va sau d6 trinh bay uu tién cla ching t6i trong dé xuat.

F2. Théo luan
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F2.1 Truyén ca bdo céo theo chu ky va khong theo chu ky

Mot tinh ning mong mubn s& duge hd trg bdi phdi hop tin hiéu CSI 1a viée
trao d6i ctia ca bao céo theo chu ky va khong theo chu ky CSI trong clng thong
béo X2, c6 thé trong dang dugc két hop (hodc duoc hop nhit). Trong truong hop
khong c¢6 tinh nang nay, nghia 1a, khi eNB gtri bi budc phai chon hodc 1a bao céo
CSI theo chu ky hodc khong theo chu ky thu dugc dudi quy trinh xtr ly CSI cta
mot s6 ngudi dung, eNB giri s& phai giam céc béo cdo CSI kha dung. Piéu khong
may dugc dua ra la céc tai nguyén tin hi€u qua khéng gian qui dugce st dung trong
viéc dat dugc cac bao cdo ndy va cdc bao cdo ndy cé thé truyén cing nhau nhiéu
CSI hodc 1a mot CSI riéng biét.

Sau d6, vin d can phai duoc khic phuc dé giri ca béo céo dai con theo chu
ky va khong theo chu ky cting nhau trong ciing théng bao X2, dugc md ta tiép
theo. Cu thé 13, cic bao c4o dai rong tham chiéu duoc ghép ma dugc sir dung dé
tinh cac phan dai con thanh phan cta c4c bdo cdo CSI theo chu ky va khong theo
chu ky, trong tmg, c6 thé khac nhau. Trén thuc t&, c4c chi béo bac dai rong (RI)
duoc xac dinh bsi UE dudi ché do khéng theo chu ky duoc tao cdu hinh va ché
d6 dinh ky duogc tao cdu hinh c6 thé khac nhau. Tuong tu nhu vay, cac CQI dai
rong dugc x4c dinh boi UE dudi ché do dinh ky duoc tao cdu hinh va ché do
khéng theo chu ky dugc tao cdu hinh ciing ¢6 nhiéu kha nang khac nhau. Ngoai
ra, mdi CQI dai con dugc xac dinh béi UE dudi ché d6 dugce tao ciu hinh c6 thé
dugc béo céo bdi néd nhu gia tri vi sai dbi véi CQI tham chiéu tuong Gmg. Chang
han, gia st ché d6 phan hoi khong theo chu ky 2-2 va ché d6 phan hdi theo chu
ky 2-1 duoc tao cAu hinh. Sau d6, dudi ché do khong theo chu ky 2-2 UE s& béo
cdo (qua PUSCH) mét CQI dai rong (cho mdi tlir mé) ciing nhu mdt CQI dai con
(cho mdi tir m&) cho phan hdi M t8t nhét duoc lya chon nhu gié trj vi sai (st dung
2 bit) d6i v6i CQI dai rong twong g vé6i tir ma d6. Mit khéc, duéi ché do chu
ky 2-1 UE s& bao cdo (trén PUCCH) mét CQI dai rong (cho mdi tir ma), voi CQI
dai rong cta tir ma thir hai dugc bao cdo nhu gi tri vi sai ddi voi CQI dai rong
clia tir m& thi nhét. Ngoai ra UE s€ bao cdo mdt CQI dai con cho tir ma thir nhét

va tir ma thir hai CQI dai con nhu gid tri vi sai di v6i CQI dai con ctia tir ma thar
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nhét.

Do d6 didu d6 tré nén rd rang rang chung toi phai thay thé dé khic phué
véan dé nay:

Phuong 4n thay thé 1: diéu khoan bao gbm:

Hai tap hop riéng biét ctia cac RI va CQI dai rong trong thong bao X2 bat
¢ khi nao ma théng bao chira ca bao cao dai con theo chu ky va khéng theo chu
ky. Diéu nay s& cho phép chuyén tiép don gian ca cac béo céo theo chu ky va
khong theo chu ky trong cung thdng bao X2. Trong pham vi nay, luu y rang ciu
trac nay khong duoc dé xuét dé bao gdm hai tap hop riéng biét ciia cac thanh phan
dai rong, budc eNB giri hop nhat cac thanh phén dai rong va sir dung tham chiéu
chung cho ca théng tin dai con theo chu ky va khéng theo chu ky. Diéu nay danh
bai muyc dich truyén céc bao cdo dai con theo chu ky va khong theo chu ky riéng
biét trong cling thong bao X2. Van dé khac trong viéc bao gdm kiéu béo céo IE
(dinh 1 theo bao cdo theo chu ky hodc khong theo chu ky) ndm trong danh sach
cua céc dai con, la sy khong rd rang cd thé dugc dua ra khi cac bao cdo theo chi
ky va khong theo chu ky d3 biét dwoc két hop.

Phuong 4n thay thé 2: Ludn ludn hop nhét céc tp hop riéng biét cua cac
thanh phan dai rong thanh mét thanh phén dai rong ma s€ cling dugc st dung nhu
tham chiéu chung. Trong trudng hop nay né 1a hop ly dé hop nhét thong tin dai
con twong tmg 13 t6t, va khi lam nhu vy khong can chi bao loai bao céo CSI dai
con. Tuy nhién, quan diém nay ngin chuyén tiép don gidn cua ca bao cao theo
chu ky va khong theo chu ky trong cting thong bao X2. |

Dé thu dugc cac gia tri cta ca hai phuong 4n thay thé néu trén, ching to1
dé xuét cdu tric don gian. CAu tric nay duge trinh bay trong ba phién ban, véi
phién ban thir hai va phién ban thir ba 1a phién ban bit hiéu qua hon so vdi phién
ban tht nhat.

Nhiing loi ich cta d& xuét nay 1a nhu sau:

Cho phép chuyén tiép don gian ca hai bdo cdo theo chu ky va khong theo
chu ky trong cling théng béo X2. Thuc té 13 né cho phép chuyén tiép nhidu bao
cao CSI theo chu ky va khong theo chu ky dugc tap hop (tir UE dudi quy trinh x
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ly CSI) hoc céc sy két hop clia chiing trong cling théng bio X2.

Thong sé NRE cung véi kich thudce dai con IE duge chuyén x4c dinh phan
vung dai con, trong ing v&i mot trong s6 chung duoc xéc dinh trong TS36.213.

N6 ciing cho phép hop nhit béo céo theo chu ky va khong theo chu ky (hodc
hop nhét cac su két hop cta nhiéu bao cao CSI theo chu ky va khong theo chu ky)
ma khéng dua ra nhimg su x4c dinh dai con méi bat ky. D6 1a bai vi dbi véi tong
s6 cac RB duoc dua ra (hodic cac PRB), NDE, kich thuée dai con trong ché do
khong theo chu ky 2-* chinh 13 m6t nira ctia ché do khong theo chu ky 3-* ciing
nhu ché d6 theo chu ky 2-*. Do d6, dé két hop céc béo céo nhu vay cé thé sir dung
cac dai con duge x4c dinh béi kich thude dai con nhé hon va truyén (c6 thé dugc
xu ly) cac CQI cho chung.

Su thuc hién khic dua trén s quy trinh xtr Iy CSI ngén han ciing duoc hd
tro.

Phién ban thir nhét 13 twong d6i don gian. Tuy nhién, hai trong sb cac tinh
nang cua nd la gia tri chi ra:

D6i véi mdi quy trinh xir Iy CSI c6 thé truyén 1én dén céc bdo cdo
maxReferenceType. IE loai tham chiéu c6 thé duoc liét ké chang han nhu theo
chu ky hodc khéng theo chu ky. Ngoai ra, IE loai tham chiéu chi c6 thé duogc 1am
giam.

Céac CQI dai con duge chuyén tuan tu theo thit ty ting dan cua cac chi sb
dai con. Sau d6, trong trudng hop IE CQI dai con cho dai con khéng duoc chuyén,
eNB thu phai str dung CQI duoc chuyén cho dai con trudce dai cudi cung. CQI chb
dai con thir nhét phai luén luén duge bao gbém. Tinh ning nay cé thé tiét kiém
dang ké phan mao du bing cach tranh du thira. Luu y rang khi UE dugc tao cdu
hinh trong ché d¢ khong theo chu ky 2-*, né lua chon va bao céo céc chi sé cho
M ra khoi N dai con. Tuy nhién, chi mét CQI (cho mdi tir mi) dugc bao céo boi
né cho tat ca M dai con dugc tly chon. Do d6, didu c6 loi 12 du thira ducjc tranh
trong bao cdo cac CQI nhu vay.

Chi s dai con IE 1a tiy chon. Trong truong hop IE nay khong dugc bao

gom thi thong tin CQI dai con doi v4i moi dai con trong tong so cac dai con dugce
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chuyén. Goi lai thong s NB% d6 cing véi kich thuée dai con IE dugc chuyén
xac dinh phén vung dai con, nho d6 truyén tong s6 N dai con. |

Xem xét phién ban tht hai hiéu qua hon trong d6 viéc lya chon dai con
dugc chuyén bang phuong phap chi s6 t6 hop.

O day, dudi mdi IE loai tham chibu, thong s6 NPk cing véi kich thuée dai
con IE duogc chuyén xéac dinh phan ving dai con, nhd d6 truyén téng sé N dai con.
Ngoai ra sd luong cua cac dai con ma CQI dai con duoc chuyén, M, duoc xac
dinh bdi kich thudce ctia danh sach IE ctia CQI bang phu.

Chi s6 & hop, r, dugc xé4c dinh dua trén TS36.213 (phén 7.2.1) nhu sau:

Céc vi tri cia M dai con dugc tiy chon dugc chuyén st dung chi $6 O hop

r duoc xac dinh nhu sau :

M-1

Tai d6 N biéu thi tdng sb cac dai con va tap hop o, (155 SN, 5 <5,

X
<y> ) { 5
chira M chi so dai con duogc sap xep va 0 x<¥ 13 hé sb nhij thic dwoc mé

N
rong, két qua 12 nhan duy nhét -~ {O,“"(M j_l}.

Dé minh hoa, xem xét trudng hop thir nhat khi NR% = 110 va IE loai
tham chiéu duoc thiét dat dé 13 khong theo chu ky. Sau d6, ching i ¢6 hai kha
ning cho sy lya chon dai con. Kha ning thir nhat 13 khi ché do duoc tao cAu hinh
la 2-* trong truong hop nay kich thudc dai con 1a 4 sao cho N=28 va ¢ day M=6.
Mit khac, d6i véi ché do khong theo chu ky 3-* kich thude dai con 1a 8 sao cho
N=14 va & day M=14. Tham s tuong tu tng dung cho tit ca cdc ché do khéc 1a
t6t. No ciing 1a rd rang rang c6 sy linh hoat dang ké trong sy tAp hop mot vai bao
c4o khac nhau duéi kiéu tham chiéu, mién 13 phan ving dai con 1a hop 18, nghia
la, tuong tmg v6i mdt phan ving dugce xac dinh trong TS36.213. Vi gié tri 16n
nhét ctia N =28 (khi NP% = 110 va kich thu6c dai con 1a 4) trinh bay chi sb 8
hop stt dung chudi bit c6 d6 dai 26. Diéu niy cho phép truyén tai su lua chon ¢d

thé bat ky lua chon ctia cac dai con tir tdi da 28 dai con.
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Tiép theo, ching toi xem xét phién ban thit ba trong d6 viéc lya chon dai
con duoc chuyén mot 1an nita bing phwong phap chi s6 t6 hop. Phién ban nay c6
thé phan nao han ché hon so véi phién ban thir hai nhung c6 thé cling hiéu qua
hon. O day, s6 lugng cua cac dai con duoc lya chon va kich thudce cua chung,
ngoai ra dén cac chi s6 hodc cac vi tri clia chiing, ciing dugc chi béo béi chi s tb
hop.

Xem xét trudng hop thi nhat khi kiéu béo céo IE duge thiét dit dé 1a khong
theo chu ky. Sau d6, chung tdi c6 hai kha nang cho sy lya chon dai con. Kha nang
th nhét 14 khi ché d6 duoc tao ciu hinh 1a 2-* trong trudng hop nay chi s td hop,
r, dugc xac dinh dua trén TS36.213 (phén 7.2.1) nhu sau:

Cac vi tri cia M dai con duoc lua chon bdi UE dugc chuyén st dung chi s6

t6 hop r dugc xac dinh nhu sau:
ML /N —s,
V=
S
2 r R . A ? r 2 N A {S.}M_l 1<S <N 5.<8
& d6 N bieu thi s6 lugng ctia cac dai con vatdp hgp Vil | (P55 =N 5 <5

)

chira M chi s0 dai con dugc sdp xép va ¥<Y 1a hé s6 nhi thirc dugc mé

| o)
rong, két qua la nhan duy nhat M) ],

Mot kha ning bd sung phai duoc bao gbm dé bao gdm truong hop khi ché
d6 duoc tao cAu hinh 1a 3-* trong truong hop nay cac CQI cho tat ca dai con phai
duoc chuyén. Cé thé chon r=-1 cho muc dich nay. Sau dé, luu y rang chi sb tb
hop, 1, cling véi théng s6, NBk, truyén cing nhau téng sb cac dai con, N, va sb
lugng cia céc dai con dugc lua chon, M, cling nhu kich thudc ctia mdi dai con va
céc chi s6 hodc cac vi tri cta ching.

Xem xét tiép theo truong hop khi kidu béo céo IE duge thiét dit dé 1a theo
chu ky. Chting t6i xem xét ché d6 2-* d6 13 ché d6 duy nhit theo d6 thong tin dai
con dugc bao céo. O day ngudi ding céc bao cdo CSI dbi véi mot dai con duoc
lya chon tir mét trong s J phan (hodc doan) bing théng tuan tu trén céc trudng

hop bao céo lién tiép. Do d6, dua trén tinh chu ky duoc tao cAu hinh cho trao dbi
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CSI X2 va cac bao cao qua khong gian, eNB gui co thé c6 cac bao co dai con 1én
dén J dai con. Luu ¥ ring vi nguoi ding phai bio cdo thong tin d6i v6i mdi dai
con tuén ty, khong c6 chi bio phan bing thong dugc x4c dinh trong TS36.213.
Chung t6i chip nhan phuong phép tuong tw va thyc thi CSI dai con d6 cho tit ca
céc phan bang thong kha dung phai dugc bo céo trong cling thong bao X2. Céu
tric 16ng nay s& lam cho thong bao X2 ddc 1ap va tranh sy cén thiét chi bao phan
bang thong riéng biét.

Theo d6, cho phép N1, N2,...., NJ, biéu thi s6 lugng cua cac dai con trong
mdi bing théng ctia J phan bing thong, chi s tb hop phai bao gdm cho N1 kha
ning cho viéc lwa chon dai con tir phan biang thong thir nhat, N1*N2 kha ning cho
viéc lya chon cac dai con cung nhau tir phén bang thong thi nhét va thi hai, va
nhu vay cho dén N1#N2*...NJ kha ning cho viéc lyra chon c4c dai con cting nhau
tir tat ca J phan bing thong.
F3. Két luan

Ching t6i da thao luan vé thong bao X2 can thiét dé hd trg cho trao dbi CSI
cho CoMP gifta cac eNB va dugc trinh bay céc quan diém ctia chiing t6i vé chi sb
dai con ciing véi cac dé xuét tuong Ung.

9.1.2.14 Cap nhat trang thai ngudn tai nguyén

Théng bao nay dugc giri bdi eNB, dén eNB, 14n c4n dé bao cdo cac két qua
ctia cac phép do duge yéu cau.

Hudng: eNB, — eNB;.

9.2.aa Béo cdo UE-CSI (Phién ban-1)

IE nay cung cip théng tin UE-CSI cho tap hop cac UE dugc phuc vu béi
eNB.».

Bang F1
Tén nhém/IE Su }}1611 Pham vi Kicu IE. M M0 ta y nghia
co tham chiéu
L 1.
Bi;)éjla%g ST <maxUERe
port>
>ID UE M Kiéu chudi | ID cua UE duoc phuc
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bit (kich vu bdi 6 trong eNBo.
thudce (16))
>Bao cao CSI l..
trén quy trinh <maxCSlpr
xu ly CSI ocess™>
>>Chi s6 ciu N
hinh
hinh quy trinh FFS FFS Tlhotrr‘ﬁl el
UE-CSI 1w I
>>}(iéu tham 1..
chiéu trén quy <maxRefer
trinh xr ly CSI enceTypes>
>>>Kieu tham Kidu liét k8
chiéu
Kiéu sb .
n Puogc xac dinh trong
7RI nguyen)(l"g’ TS 36213 [11].
>>>CQl dai 9.2.bb
rong
Tuong g véi gia tri
cua kich thudc dai
con k duoc xac dinh
>>> Kich Kiéu liét ké | trong TS 36.213 [11]
. qae (2,3,4,6,8, | cho bang thong hé
thudce dai con
) thong Dugc bo qua
néu chi sb dai con
tuong Umg vdi dai con
tan sb cao nhéat.
. l..
>>>
C Q?Zglil:;:h <maxSubba
nd>
Néu IE nay khéng
dugc trinh bay, CQl la
glong hét voi CQI
. duoc d& xuét cho dal
>>>>
c(ojt?l dai 9.2.cc con trude dai cudi

cung. [E nay luén
ludn trinh bay cho dai
con thir nhét trong
danh séach.
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. A Kiéu sb
>>>>Chi s6 A
dai con © neuyen
(0..27,...)
Pham vi rang bugc Giai thich

S6 lwong 16n nhét cua cac bao cdo do UE.

maxUEReport o
Gia tri 1a 128.

S6 lugng 16n nhét cua cac quy trinh xit ly

maxCSIProcess
CSI. Gia tri la 4.
maxReferenceTypes Céc kiéu béo cao CSI. Gia trj 13 2.
S6 lugng 16n nhét cta cac dai con. Gi4 tri
maxSubband

la 28

Ngoai ra, gia tri ciia maxReferenceTypes c6 thé 13 3 hoic 4.

Bao céo UE-CSI (phién ban-2)

Bang F2
Ténnhém/ME | T8 | pham vi KieulE va |y ro 12 ¢ nohta
co tham chiéu
Béo cao CSI l..
trén UE <maxUEReport>
Kiéu chudi bit | 10 UF
>ID UE M (kich thude 7> PIHe Vi
(16)) béi 6 trong
eNBz.
> bao céo CSI 1.
trén quy trinh <maxCSIprocess
xu ly CSI >
>> Chi s6 cu Thong tin cdu
hinh quy trinh | M FFS _ FFS hinh quy trinh
UE-CSI xtr ly CSIL.
>> ,Kiéu tham l..
chiéu trén quy <maxReference
trinh xtr ly CSI Types>

-116-




29326

>>>Kiéu tham

Kiéu liét ké

chiéu
Kiéu sb Duoc xac dinh
>>>R] nguyén (1..8, trong TS
) 36.213 [11].
>>>CQI dai 99.bb
rong o
Tuong tmg véi
gia tri cua kich
thude dai con k
duogc xac dinh
trong TS
, . Kiéu liét ké 36.213 [11]
>>> Kich thude 4 cho bang thong

dai con

hé thdng. Pugc
b6 qua néu chi
s6 dai con
tuong Umg voi
dai con tan sb |
cao nhit.

>>> Chi s0 to

Kiéu chudi bit

Nhu duoc xac
dinh trong
TS36.213

(phan 7.2.1).

Céc chi sb cac

dai con trong

danh sach duoc

hop (kich chi bao bdi chi

‘ thudc(26)) s0 t0 hop nay.

Céc CQI dai

con dugc sap
xép theo thir tu

tan sb tang
(ting cac chi sb

dai con).
>>>Danh sach I..
CQI dai con <maxSubband>

Néu IE nay

>>>>CQI dai 9.9 cc khong dugc
con o trinh bay, CQI

la gidng hét vai
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CQI duoc dé
xuét cho dai
con trudc dai
cubi cing. IE
nay luén luén
trinh bay cho
dai con thi
nhét trong danh
sach.

Pham vi rang budc

Giai thich

S6 lwong 16m nhét cua cac bao cdo do UE.

maxUEReport Gid trj 1a 128,
S6 luong 16n nhéit ctia cac quy trinh xir 1y
maxCSIProcess CSL. Gia tri 1 4. _
maxReferenceTypes Céc kiéu bao cao CSI. Gia tri 13 2.
maxSubband S6 lugng 16n nhat cu;gcac dai con. Gia tri la
Phién ban-3:
Bang F3
Ténphom/IE | S¥ BE0 1 ppom i KiCulE va | s 12 ¢ nghiia
co tham chiéu
l..
Béo céo CSI
trén UE <maxUEReport
Kiéu chudi dl?c?ccu;um::/
>ID UE M bit (kich oC pre Vi
thude (16)) bdi 0 trong
eNBz.
> béo cdo CSI 1.
trén quy trinh <maxCSlproces
xu ly CSI s>
>> Chi s6 cu thong tin cdu
hinh quy trinh M FFS FFS hinh quy trinh
UE-CSI xu ly CSIL
>> Kiéu tham l..
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chiéu trén quy <maxReference
trinh xtr ly CSI Types>
>>>Kieu tham Kiu liét ké
chiéu
Kiéu s6 Puoc xac dinh
>>>R] nguyén (1..8, trong TS
..) 36.213 [11].
>>>CQl dai 9.2.bb
rong
Nhu duoc xac
dinh trong
TS36.213
(phan 7.2.1).
S6 luong cta
cac dai con
trong danh
sach, cac chi sb
o cua chung, la
>>> Chi s6 t6 t6t kich thude
hop cua ching,
duoc chi bao
boi chi s6 6
hop nay. Céc
CQI dai con
duogce sip xép
theo tht tu tan
s tiang (ting
céc chi sb dai
con).
>>>Danh sach 1.
CQI dai con <maxSubband>
Néu IE nay
khong duogc
trinh bay, CQI
| 1a gidng hét véi
>>>>C(§I(121 dai 9.9 cc CQI duoc dé

xuat cho dai
con trudc dai
cubi ciing. IE
nay luén luén
trinh bay cho
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dai con thr
nhat trong danh
sach.

Pham vi rang budc Giai thich

S6 lugng 16n nhat clia cac bao cdo do UE.

maxUEReport o
Gia trila 128.

S6 lugng 16n nhat cia cac quy trinh xir ly

maxCSIProcess
CSI. Gia tri 1a 4.
maxReferenceTypes Céc kiéu bao céo CSI. Gia tri 13 2.
S6 luong 16n nhit cta cac dai con. Gia tri
maxSubband
la 28
Phuong an G

G1. Gidi thi€u

Dé d4p tng cac muc tidu cia WI CoMP gifta cac eNB né di dugc dong y
dé m& rong IE RNTP dé bao gdm chi béo muc cong sudt truyén cho céc tai nguyén
tan s - thoi gian mé rong trén nhiéu khung con.

Trong phin md ta dudi ddy, d& xut cac quan diém vé ndi dung cua thong
béo nay, cling nhu céc d& xuét.
G2. Thao luan

G2.1 Trao d6i eRNTP

Mot mbi lo ngai d& dugc néu ra trong cac thao luan v& RAN3#87bis 1a trén
su mo ta y nghia ctia IE RNTP nang cao xem liéu n6 c6 phi hop dé sir dung cum
tir “cong suét truyén khong vuot qua ngudng”’hay khong. D6 1a bédi vi cac thuc
hién nhét dinh c6 thé dat duoc “bao vé nhidu” qua phuong phép khac ching han
nhu tao chiim séng hodc 14i chum séng. Chiing t6i tin ring ngay ca ddi véi nhing
sy thyc hién nhu vay, c6 khai niém vé ngudng trén cong suét phat xa hi€u qua tir

d6 eNB thu c6 thé suy ra 13 tai nguyén s& dugc bao vé nhiéu hay khoéng. Luu ¥
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rang cong suat phat xa hiéu qua 13 s6 liéu (thuét ngir) thuong duoc st dung ma
ghi lai anh huéng ctia mot vai thong sd lién quan chéng han nhu cong suét truyén,
d6 loi anten, do dinh huéng, v.v.. Do d6, né phi hgp dé c6 ngudng rd rang dugc
ghép voi RNTP néng cao ma chi bao “hoat dong” bai thuc thé giri. Luu ¥ rdng né
c6 thé cho thyc thé giri eNB giri cac thong bao eRNTP khic nhau dén cac eNB
thu khac nhau dé truyén tai cac tic dong thuc c6 kha ning khic nhau ctia cdc md
hinh chim dugc chip nhan ctia né va cac cong sudt truyén trén cac eNB thu nay.

Theo d6, wu tién 1a giit lai dinh chudn dudng co s& tir dap tmg cubi cung
v6i su stra d6i trong mé ta ¥ nghia dé sir dung cum tir “cong sudt truyén birc xa
hidu qua” thay vi “cong suét truyén”. Piéu nay cling s& cung cdp nhimg sy thuc
hién méi hon dwa trén sy xir Iy mién khéng gian/anten dé dat duoc sy gidm nhiéu.

Chung t6i trinh bay hai dé xuét. D& xuét thir nhit 13 phién ban bit hiéu qua
hon ctia dinh chuan BL (mic di bao gdm phan mé ta y nghia dugc sira dbi néu
trén). N6 khai thac thuc té rang chi bao IE RNTP truyén cic muc cong sudt cho
khung con thir nhat (khung con #0) phai luén ludn dugc chuyén. Sau do, thay vi
bd qua IE nay trong trudng hgp khi IE RNTP nang cao dugc bao gdm, c6 thé van
st dung n6 dé truyén tai thong tin murc cong suét trén PRB cho khung con tht
nhit. Hon nita, thay vi cung cap thong tin mirc cong suét trén PRB di véi mdi
khung con tudn tu trong IE RNTP nang cao, ¢6 thé theo cach tlly chon chép nhan
su md t& hiéu quéa hon trong d6 thong tin cho khung con nhu vay duoc chuyén chi
khi né khéc véi thong tin trude do.

Dé xuét thit hai dua trén nhiéu ngudng, & do luu y réng su thuc hién nhét
dinh c6 thé trich xuét tang tir su chi bio mirc cong suét t6t hon nhu vy. Véan dé &
day 1a vi su lya chon ¢11° d3 chi bdo khong c6 béo higu trén mic cong sudt truyén
buc xa hiéu qua (trong d6 bao gdm trudong hop cong suit truyén 1a cao tuy y) co
thé st dung ba ngudng (thay vi hai), vi khong cén truyén tai mirc cong sudt 16n
hon HPTH (dugc gdp thanh ‘11°).

G3. Két luan
Chung t6i da thao luan vé théng bdo X2 cén thiét d& hd tro cho trao ddi

eRNTP cho CoMP giita cac eNB va cac dé xuit twong img duoc trinh bay.
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9.2.19 Céng suét truyén dai tan hep tuong tmg (RNTP)

IE nay cung cap chi bdo v6i han ché cong suét duong xudng trén PRB trong

6 va thong tin khéc can thiét cho eNB lan can @& 1ap lich nhan biét nhiéu.

Bang G1

Tén nhom/IE

Su hién
co

Pham vi

Kiéu IE va
tham chiéu

Mo ta y nghia

RNTP trén
PRB

Kiéu chudi bit
(6..110, ...)

MBOi vi tri trong anh bit biéu
dién gia tri nprs (tlrc 12 bit
tht nhit = PRB 0 va v.v.),

ma gié tri bit biéu dién

RNTP (nprs), dugc xac dinh

trong TS 36.213 [11].
Gié tri 0 chi bdo " Cong suét
truyén birc xa hiéu qua
khong vugt qua ngudng
RNTP".

Gia tri 1 chi bdo "khong c6
bao hiéu trén cong suat
truyén birc xa hiéu qua dugc
duara". IE nay dugc su
dung dé chi bao han ché
cong suat dudng xudng trén
PRB cho khung con thtr
nhét.

Ngudng
RNTP

Kiéu liét ké (-
o, -11, -10, -9,
-8,-7,-6, -5, -
4,-3,-2,-1,0,
1,2,3,..)

Ngudng RNTP dugce xac
dinh trong TS 36.213 [11].

SO luong cua
phén anten 6
cu the

Kiéu liét ké (1,
2,4,..)

P (s6 luong ctia phan anten
cho céc d4u hiéu tham chiéu
6 cu thé) dugc xac dinh
trong TS 36.211 [10]

- P B

Kiéu sb
nguyén (0..3,
o)

Pg dugc xac dinh trong TS
36.213 [11].
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Tac dong
nhiéu PDCCH

Kiéu sb
nguyén (0..4,
)

DPuoc do boi sb luong du
doan cac ky tu DPCCH
OFDM chiém dung (xem TS
36.211 [10]).

Gia tri 0 c6 nghia la "khong
c6 du doan kha dung".

RNTP nang
cao

Kidu chudi bit
(6..4290, ...)

M3i vi trf trong anh bit biéu
dién PRB trong khung con,
ma gia tri “1” chi bdo
‘khong c6 bao hiéu trén
cong suét truyén burc xa hidu
qua dugc duara’ va gid tri
“0” chi béo cong suét truyén
birc xa hi€u qua khong vuot
qua ngudng RNTP.’

Bit thi nhit twong tmg v&i
PRB 0 cta khung con thur
nhit ma IE 1a hop 18, bit thir
hai tuong tng v4i PRB 1
ctia khung con thir nhit ma
IE 1a hop 1€, va v.v..

P dai ctia chudi bit 1a bdi
sd nguyén (t6i da 14 39) cua
n2, duge xac dinh trong TS
36.211 [10].

Chusdi bit c6 chidu dai trén
nhiéu khung con tiép giép.
M0 hinh qua céc khung con
tiép gidp (dugc tao nén boi
IE RNTP va IE RNTP nang
cao) duoc lap lai lién tuc

Bang G2

Su
hién
co

Tén
nhom/IE

Pham
Vi

Kiéu IE va
tham chiéu

M0 ta y nghia toi

Tinh
té1 han
duoc
gan

Tinh

han

RNTP
tréen PRB| M

Moi vi tri trong anh bit
Kiéu chuodi | biéu dién nprp gia tri

bit (6..110, | (ttc 1a bit thi nhat = 1 -

) PRB 0 vav.v.), ma gia
tri bit bi€éu dién RNTP
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(nprp), dugc xac dinh
trong TS 36.213 [11].
Gia tri 0 chi bao "
Cong suét truyén bic
xa hiéu qua khong vuot
qua ngudng RNTP".
Gia tri 1 chi bao
"khong c6 béo hiéu
trén cong suét truyen
btrc xa hiéu qua dugc
dua ra". IE nay dugc
bd qua khi [E RNTP
nang cao dugc bao
gom.

Ngudng
RNTP

Kiéu liét
ké (-o0, -
11,-10, -9,
-8,-7, -6, -
5,-4,-3, -
2 -1,0,1,

2,3,...)

b

Ngudng RNTP dugc
xac dinh trong TS
36.213 [11]. IE nay
dugc bd qua khi IE
RNTP nang cao dugc
bao gdm.

S6 lugng
ctia phan
anten 0
cu thé

Kiéu liét
ké (1,2,4,
Y

P (s6 luong cua phan
anten cho cac du hiéu
tham chiéu 6 cu thé)
dugc x4c dinh trong TS
36.211[10]

Tac dong
nhiéu
PDCCH

Kiéu sb
nguyén
(0.4, ...)

Pugc do bai sd lugng
du doan cac ky tu
DPCCH OFDM chiém
dung (xem TS 36.211
[10]).

Gia tri 0 c6 nghia la
"khong c6 du doan kha
dung".

RNTP
nang cao

Kiéu chudi
bit
(12,..8800,
...)

MBJi vi tri trong anh bit
biéu dién PRB trong
khung con, ma gia tri
xx” chi béo cong sut

truyén btrc xa hiéu qua

nhu thé ndo trong khéi
tai nguyén dugc anh xa
lién quan dén ba
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ngudng cong suét:
00 — murc cong suét
truyén birc xa hidu qua
khong vuot qua LPTH
01 — mirc céng suét
truyén birc xa hidu qua
gitta LPTH va MPTH;
10 — mirc céng sudt
truyén birc xa hiéu qua
gitta MPTH va HPTH;
11 — khoéng cd béo hi¢u
trén cong suit truyén
birc xa hiéu qua duoc
dua ra.

2 bit thir nhét twong
ung voi PRB 0 cua
khung con thtr nhat ma
IE 13 hop 18, 2 bit ké
tiép tuong tmg véi
PRB 1 cta khung con
thir nhat ma IE 1a hop
1€, va v.v..
Chudi bit ¢6 chidu dai
trén nhiéu khung con
tiép giap.

Do dai ctia chudi bit 1a
boi sb nguyén (tbi da 1a
40) ctia y2, dugc xac
dinh trong TS 36.211
[10]. M6 hinh RNTP
nang cao duoc lap lai

lién tuc
> Cac
nguong
RNTP
nang cao
Kiéu ligt
>>LPTH ké (-o0, - Ngudng cong suét
(Ngudng 11,-10,-9,| RNTP thép hon, st
cong -8,-7,-6,-| dung nguong RNTP
suat 5,-4,-3, - | dugc xac dinh trong TS
thap) 2 -1,0, 1, 36.213 [11].
b 39 )
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>>MPT Kiéu liét ,
H ké (o0, - Ngudng cong suat
(Ngudng 11,-10,-9,| RNTP trung binh, st
cong M -8,-7,-6,-| dung ngudng RNTP
suét 5,-4, -3, - | duoc xac dinh trong TS
trung 2,-1,0, 1, 36.213 [11].
binh) 2,3,...)
Kiéu liét ,
ké (-0, - Ngudng cong suat
>;HP~TH 11,-10,-9,| RNTP cao hon, si
(Neudng |, -8,-7,-6,-| dung ngudng RNTP
cif[)ng ) 5, -4, -3, - | dugc xac dinh trong TS
suat cao 2,-1,0,1, 36.213 [11].
2,3,...)
Phuong 4n thay thé c4u trtc nay cho chi s6 dai con:
Bang G3
SL_I‘ « 2 |
Ténnhém/E | hién | Phamvi | S IEYa 1 Vg ta ¢ nghia
b tham chiéu
1.
Bao c4o CSI trén UE <maxUE
Report>
Kiéu chudi \
>ID UE M bit (kich Igl e gﬁfﬁ‘-’;{’ﬂg@c
thuée (16)) | g b2
n l..
>
wy Y process>
>>Chi s c4u hinh FFS FFS Thong tin c4u hinh quy
quy trinh UE-CSI trinh xtr ly CSI.
. 2 . X 1..
>?K1eu th?m Chvlel} <maxRef
trén quy trinh xr ly
erenceTy
CSI
pes>
>>>Kiéu tham chiéu Kiéu liét ké
Kiéu s .
n Duogc xéc dinh trong
>>> ; -
Rl (?ggyen) TS 36.213 [11].
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>>>CQI dai rong

9.2.bb

>>>Danh sach CQI
dai con

0..
<maxSub
band>

>>>>CQI dai con

9.2.cc

Néu IE nay khong
dugc trinh bay, CQI la
gidng hét véi CQI duoc
dé xuét cho dai con
trude dai cudi cung. IE
nay ludn ludn trinh bay
cho dai con thir nhét
trong danh sach.

>>>>Bat dau dai con

Kiéu sb
nguyén
(2..109, ...)

Tuong tmg v6i sb
lugng PRB cua PRB
thir nhét trong dai con
dugc xéc dinh trong TS
36.213 [11] cho bang
thong hé thong Néu IE
nay khong duogc trinh
bay, dai con tiép giap
véi dai con ding trude
trong danh séch, hodc
bét dau véi PRB 0 néu
d6 12 dai con thtr nhat
trong danh séch.

>>>>Kich thudc dai
con

Kiéu liét ké
(2,3,4,6,
8,...)

Tuong Gng véi gia tri
cta kich thudce dai con
k dugc xéac dinh trong
TS 36.213 [11] cho
bing thong hé thong.
Duogc bo qua cho dai
con tan s6 cao nhit.
Néu IE nay khong
duoc trinh bay, kich
thuée 13 gidng hét véi
kich thudc duge dé
xuét cho dai con trudc
dai cudi cung. IE nay
luén ludn trinh bay cho
dai con thir nhét trong
danh séch.

Phuong an H
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H1. Gidi thiéu

Trong RAN3#88, sau khi céc thao luan hi€u qua trén sy trao d6i CSI,
phuong phap chi sb dai con dugc Iya chon trong CR (Change Request - yéu cau
thay d6i) dudong co ban [4]. Trong séng ché nay chung t6i xac dinh mot s6 sy hidu
chinh ¢6 thé duoc thuc hién va trinh bay trong dé xuat.
H2. Thao luédn

Mot tinh ning mong mubn s& dugc hd tro béi phdi hop tin hiéu CSI 14 sur
trao ddi clia ca béo céo theo chu ky va khong theo chu ky CSI trong cling thong
bao X2. Trong trudong hop khong co tinh nang nay, nghia 1a, khi eNB gui bi bude
phai chon hodc 1a bao cao CSI theo chu ky hoac khong theo chu ky thu dugce dudi
quy trinh xir Iy CSI ctia mdt sé ngudi ding, eNB gui s& phai giam céc béo cdo
CSI khé dung. Pay s& 1a diéu khéng may dugc dua ra ma céc tai nguyén tin hiéu
qua khong gian qui dugc stir dung trong viéc dat dugc cac bao cdo nay va cac bao
c4o nay c6 thé truyén ciing nhau nhiéu CSI hogc 1a mét CSI riéng biét.

Chép nhén quan diém nay phuong phép 1ap chi s6 dé cho phép tinh ning
nay dugc lya chon trong muc [4].

Chung t6i x4c dinh hai sy diéu chinh va su cai tién c6 thé duge thuc hién
cho phuong phap duogc lya chon:

Diéu chinh: thay d6i dai chi sb dai con dén (0,...27,..} tir {0,....,13,..}:

Loi ich c6 thé thu dugc tir phwong phap 1ap chi sb dai con [4] 12 chuyén tiép
don gian ca hai bdo cdo CSI theo chu ky va khong theo chu ky trong cing théng
béo X2. Luu y ring gié tri maxSubband 1a 14 va dai chi sb dai con duoc x4c dinh
12 {0,...,13,..}. Lua chon nay cho phép chuyén tiép don gian véi ché do theo chu
ky duogc tao cau hinh bit ky va khi ché do khong theo chu ky duoc tao ciu hinh
1a 3-*. D6 12 boi vi trong cac truong hop nay sb luong 16n nhét cua céc bdo céo
dai con 12 14 va chiéu dai dai chi s {0,....,13}, pht hop véi duge déng ¥ lya chon.

Tuy nhién, lya chon nay s& khong cho phép cuing théng bao X2 dé bao gdm
béo céo CSI khdng theo chu ky dugc tao cau hinh véi ché do phan hdi 2-* va béo

cdo CSI theo chu ky duoc tao cau hinh dudi ché do bt ky. D6 1a béi vi dudi ché

d6 khong theo chu ky 2-*, khi tong s6 cac PRB trong duong xubng 1a w =110 ,
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kich thudc dai con 1a k = 4 va sb lugng clia cac dai con dugc lya chon boi UE 1a
M = 6 (bang 7.2.1.5 trong TS36.213). Do dd, ching t6i c6 N = 28 dai con
(110 =4*27+2) va UE la tw do d& lwa chon 6 dai con bat ky ra khoi 28 dai con nay
nhu cac dai con dugc uvu tién ctia nd. Do @6, chi sb dai con x4c dinh mdi dai con
dugc luya chon béi UE phai thude tap hop {0,...,27}..

Do d6, mot trong hai muc quy trinh xtr ly CSI nén c6 dai chi s6 dai con
{0,...,27}. D& don gian ching t6i d& nghi dai chi s6 dai con phé bién {0,...,27}
cho ¢ cac muc quy trinh xtr Iy CSI. Phuong 4n thay thé hiéu qua hon c6 thé & 46
mdt trong hai muc quy trinh xir 1y CSI (say quy trinh x& ly CSI muc 1) c6 dai chi
s6 {0,...,27} do d6 quy trinh xir Iy CSI khéc ¢6 dai chi s6 {0,...,13}.

2) Piéu chinh: thay dbi phdn mé ta y nghia dé phan 4nh ring su két hop RI
va CQI khac nhau c6 thé duoc bdo céo dbi véi mot trong hai muc quy trinh xir Iy
CSI dudi cung quy trinh xur ly CSIL.

3) Cai tién: tao ra IE CQI dai con tiy chon v&i phin mé ta ¥ nghia rd rang.

Céc CQI dai con duge chuyén tudn ty theo thir ty ting dan ctia cac chi sb
dai con. Sau dé, trong trudng hop IE CQI dai con cho dai con khéng dugc chuyén,
eNB thu phai sir dung CQI dugc chuyén cho dai con trude dai cudi cting. CQI cho
dai con thtr nhét phai luén ludn duoc bao gdbm. Cach tiép cén nay c6 thé tiét kiém
dang ké phin mao diu bing cach tranh du thira. Luu ¥ rang khi UE duoc tao cu
hinh trong ché d6 khong theo chu ky 2-*, n6 lya chon va bao céo céc chi sb cho
M ra khéi N dai con. Tuy nhién, chi mot CQI (cho mdi tir ma) duogc bao céo bai
né cho tht ca M dai con dugc tuy chon. Do d6, ¢6 loi la su du thira dugc tranh
trong béo cdo cac CQI nhu vay trong thong bao X2 14 tét.

H3. Két luan

Chung t61 da xac dinh ba sy cai tién c6 thé duoc thuc hién & UE-CSI IE va
trinh bay chiing trong dé xuét.

9.2.aa Bao céo UE-CSI

IE nay cung cip cac bao céo CSI cua cac UE dugce phuc vu béi 6 ma thong
tin dugc dé xuét.

Bang H1
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Su <2 |
Ténnhém/E | hién| Phamvi | SeWIEvatham |y g ahta
j chiéu
co
l..
Béo cao CSItrén 6 <maxUER
eport> i
Kiéu chuoi bit 1o
>ID UE M (kich thuse | LD duoc gén boi
eNB; cho UE.
(16))
>Béo cao CSI trén l..
quy trinh xtr ly <maxCSI
CSI process>
>>Chi s6 c4u hinh
quy trinh xtr ly M FFS
CSI
>>B3o cao CSI l..
trén muc quy trinh <maxCSI
xu ly CSI Report>
RI tuong g voi
CQI duoc bao cao
Kiéu sé nguyén cho myc quy trinh
>>>RI M (1.8, ..) xut ly CSI nay. Gia
R tri dugce xac dinh
trong TS 36.213
[11].
>>>CQI ddirgng | M 9.2.bb
Tuong Ung vai gia
tri cua kich thudc
>>>Kich thudo dai | . Kidu liét ké (2, dald.clffll K dugo xdc
con 3,4,6,8, ...) inh trong T5
> 36.213 [11] cho
bang thong hé
thdng N2t .
>>>Danh sach 0.
CQI dai con <maxSub
band>
Néu IE nay khong
duoc trinh bay,
CQI 1a giong hét
>>>>CQI daicon | O 9.2.cc VoL cQl dec:)rc a
xuat cho dai con
trude dai cudi
cung. IE nay luén
ludn trinh bay cho
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dai con thir nhat
trong danh sach.
>>>>Chi s6 dai M Kiéu sb6 nguyén
con (0..27,...)
Pham vi rang budc , Giai thich
maxUEReport SO luong 16n nhat ctia UE. Gid tri 1a 128.
Sb luong 16n nhat cta cac quy trinh xir Iy CSI
maxCSlProcess trén UE. Gié trj 1a 4.

S6 lwong 16n nhit cta cac bao cao CSI trén quy

maxCSIReport trinh xit Iy CSL. Gi4 tri 1 2.
maxSubband S6 lugng 16n nhat cia céc dai con. Gia trj 13 14.

Phan mo6 ta & trén duoc hiéu nhu 1a trong moi khia canh minh hoa va vi du,
nhung khéng han ché & d6, va pham vi ctia sang ché dugc boc 16 & day khong
phai 1a & duoc x4c dinh tir phdn mé ta chi tiét, ma 13 tir yéu cau bao ho duoc giai
thich theo pham vi dwoc cho phép bdi luat so hiru tri tué. Diéu nay dugc hidu 13
céc phuong 4n duoc thé hién va duge mé ta & day chi c6 tinh minh hoa cac nguyén
ly ctia sang ché va nhitng ngudi c6 trinh do trung binh trong linh vuc k¥ thuat co
thé thuc hién nhig su stra di khac nhau ma khong tréch khoi pham vi va nguyén
ly ctia sang ché. Nhimng ngudi ¢6 trinh do trung binh trong linh vyc k¥ thuat c6
thé thuc hién cac su két hop dac diém khéc nhau ma khoéng tréch khéi pham vi va

nguyén ly cua sadng che.
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YEU CAU BAO HQ

1. Phuong phép truyén thong khong day dung cho tram gbc thtr nhat ma hd tro
truyén va thu da diém phdi hop (Coordinated Multi-Point Transmission and
Reception - COMP) trong hé thdng truyén thong khong day bao gém tram gbc thir
nhét va tram gdc thit hai, phuong phép truyén théng khong day nay bao gdm céc
budc: |
thu, tir tram gdc th{ hai, thanh phan théng tin (Information Element - IE)
'ma chi béo cong sudt Tx (truyén) dai tin hep twong Umg nang cao (enhanced
Relative Narrowband Tx (transmit) Power - eRNTP) va nhiéu ngudng eRNTP,
eRNTP ma duoc thé hién béi anh xa bit cho m&i khéi tai nguyén vat ly (Physical
Resource Block - PRB) trong tram géc thir hai; va
thuc hién 14p lich nhén biét nhidu dya trén eRNTP,
trong do:
anh xa bit dugc thé hién boi bat ky trong sb {00, 01, 10, 11}, va
mdi ngudng trong sd cac ngudng duge thé hién boi bat ky trong sb {—o,
-11,-10,-9, -8, -7, =6, -5, -4, -3,-2,-1,0, 1, 2, 3},
trong d6 IE con bao gdm:
sd lugng céc cdng anten & cu thé;
tac dong nhiéu kénh diéu khién duong xudng vat ly (Physical Downlink
Control Channel - PDCCH);
bét dau sb khung hé théng (System Frame Number - SFN); va
bét dau chi s6 khung con, va
trong do:
tri s6 “00” ctia 4nh xa bit chi béo khong vuot qua ngudng RNTP thir nhét,
tri 6 “01” clia 4nh xa bit chi béo khong vuot qua ngudng RNTP thir hai
cao hon ngudng RNTP thtr nhit, va
tri 6 “11” clia 4nh xa bit chi bdo khoéng c6 bao hiéu trén cong suit Tx duoc

dua ra.
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2. Phuong phép truyén thong khoéng day ding cho tram gbc thir hai ma hd trg
truyén va thu da diém phéi hop (CoMP) trong hé théng truyén thong khong day
bao gdm tram gbc thir nhét va tram gbc thir hai, phuong phap truyén thong khong
day nay bao gdm cac budc:

truyén, toi tram gdc thir nhat, thanh phén thong tin (IE) ma chi bao cong
suit Tx (truyén) dai tin hep tuong tmg nang cao (eRNTP) va nhiéu ngudng
eRNTP, eRNTP ma duoc thé hién béi anh xa bit cho mdi khdi tai nguyén vat 1y
(PRB) trong tram gbc th{t hai,

trong d6 tram gbc thir nhét thuc hién 1ap lich nhan biét nhifu dua trén
eRNTP,

trong do:

anh xa bit dugc thé hién béi bat ky trong sé {00, 01, 10, 11}, va

mdi ngudng trong sb cac ngudng dugc thé hién boi bat ky trong sb {—oo,
11,-10,-9,8,-7,—6,-5,—4,-3,-2,-1,0, 1, 2, 3},

trong d6 IE con bao gom:

sd lwong céc cdng anten 6 cy thé;

tac dong nhidu kénh diéu khién dudng xubng vat Iy (PDCCH);

bét dau sé khung hé théng (SFN); va

bét dau chi sé khung con, va

trong do:

tri s6 “00” ctia 4nh xa bit chi bdo khong vuogt qua ngudng RNTP tht nhét,

tri s “01” ctia anh xa bit chi bao khéng vuot qua ngudng RNTP tha hai
cao hon ngudng RNTP thr nhét, va |

tri s6 “11” ctia 4nh xa bit chi béo khong c6 bao hiéu trén cong suat Tx duoc
dua ra.
3. Phuong phép truyén thong khéng déy theo diém 2, phwong phép nay con bao
gdm buée: |

quyét dinh nhidu ngudng RNTP.
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4. Tram gdc thi nhit ma hd tro truyén va thu da diém phdi hop (CoMP) trong hé
thdng truyén thong khong diy bao gom tram gbc thtr nhit va tram gde thir hai,
tram gdc thtr nhat bao gom: |

b thu dé thu, tir tram gbc thr hai, thanh phan thong tin (IE) ma chi béo
cong sudt Tx (truyén) dai tin hep twong ing nang cao (eRNTP) va nhiéu ngudng
eRNTP, eRNTP ma dugc thé hién béi anh xa bit cho mdi khéi tai nguyén vat ly
(PRB) trong tram gbc thir hai; va

b6 diéu khién dé thuc hién 14p lich nhan biét nhifu dya trén eRNTP,

trong do:

4nh xa bit dugc thé hién boi bét ky trong ) {00, 01, 10, 11}, va

mdi ngudng trong sd cac ngudng duge thé hién boi bat ky trong sb {—o,
-11,-10,—9,-8,-7,—6,—-5,-4,-3,-2,-1,0, 1, 2, 3},

trong d6 IE con bao gdm:

s6 luong céc céng anten 0 cu thé;

tac dong nhiéu kénh diéu khién duong xudng vat ly (PDCCH);

bat diu sb khung hé théng (SFN); va

bat dau chi s6 khung con, va

trong do:

tri s6 “00” ctia 4nh xa bit chi bao khong vuot qua ngudng RNTP tht nhét,

tri s6 “01” cua 4nh xa bit chi bdo khéng vuot qua ngudng RNTP thir hai
cao hon ngudng RNTP thir nhét, va

tri s6 “11” ctia 4nh xa bit chi bao khong c6 béo hiéu trén cong suét Tx duoc
dua ra.
5. Tram gdc thir hai ma hd tro truyén va thu da diém phdi hop (CoMP) trong hé
thdng truyén thong khong diy bao gdm tram gdc thir nhét va tram gbc thit hai,
tram gbc th hai bao gdm:

bo didu khién dé quyét dinh cong suét Tx (truyén) dai tin hep twong tmg
nang cao (eRNTP) va nhiéu ngudng eRNTP, eRNTP ma dugc thé hién boi 4nh

xa bit cho mdi khdi tai nguyén vt ly (PRB) trong tram gdc thtr hai; va
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b truyén dé truyeén, t6i tram gbe thir nhat, thanh phan thong tin (IE) ma chi
b4o eRNTP va nhiéu ngudng eRNTP,

trong d6 tram géc th@ nhét thuc hién 1ap lich nhan biét nhidu dya trén
eRNTP,

trong do:

anh xa bit dugc thé hién boi bét ky trong sé {00, 01, 10, 11}, va

mdi ngudng trong sb cac ngudng duge thé hién boi bat ky trong s6 {—oo,
-11,-10,-9, 8, -7, -6, —5,—4,-3,-2,-1,0, 1, 2, 3},

trong d6 IE con bao gdm anh xa bit don trong d6 mdi vi tri:

s6 luong céc cbng anten 6 cy thé; |

tac dong nhiéu kénh diéu khién dudng xubng vét Iy (PDCCH);

bét dau s6 khung hé théng (SFN); va

bét dau chi s6 khung con, va

trong do:

tri s6 “00” ciia 4nh xa bit chi bao khong vuot qué ngudng RNTP thtr;nhét,

tri s6 “01” ctia 4nh xa bit chi bao khong vugt qua ngudng RNTP tht hai
cao hon ngudng RNTP thir nhét, va

tri s6 “11” clia 4nh xa bit chi bao khong c6 bao hiéu trén cong sudt Tx duge
dua ra.
6. Phuong phép truyén thong khong day ding cho hé thdng truyén théng khong
day ma hd trg truyén va thu da diém phéi hop (CoMP) va bao gdm tram gbc thir
nhét va tram gdc tht hai, phuong phép truyén thong khong day nay bao gdm céc
budc:

truyén, tir tram gdc thi hai t&i tram gbc thir nhét, thanh phén thong tin (IE)
ma chi béo cong suat Tx (truyén) dai tin hep tuong tmg nang cao (eRNTP) va cac
ngudng eRNTP, eRNTP ma duoc thé hién boi anh xa bit cho mdi khéi tai nguyén
vat ly (PRB) trong tram gdc thir hai; va

thuc hién, tai tram géc tht nhét, 1ap lich nhéan biét nhidu dya trén eRNTP,

trong do:

anh xa bit dugc thé hién boi bat ky trong sé {00, 01, 10, 11}, va
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mdi ngudng trong sé cac ngudng dugc thé hién boi bat ky trong s& {—o,
-11,-10,-9, -8, -7,-6,-5,—4,-3,-2,-1,0, 1, 2, 3},

trong d6 IE con bao gbém:

s6 luong céc cong anten 6 cu thé;

tac dong nhifu kénh diéu khién dudong xudng vét Iy (PDCCH);

bét d4u sb khung hé théng (SFN); va

bét dau chi s6 khung con, va

trong do:

tri s6 “00” ctia 4nh xa bit chi bio khong vuot qua ngudng RNTP thir nhét,

tri s6 “01” ctia 4nh xa bit chi bdo khéng vuot qua ngudng RNTP thtr hai
cao hon ngudng RNTP thi nhét, va

tri s6 “11” ctia 4nh xa bit chi bdo khong c6 bao hiéu trén cong suét Tx duoc
dua ra.
7. Hé thong truyén thong khong day ma hd trg truyén va thu da diém phéi hop
(CoMP), hé théng truyén thong khong day nay bao gbém:

tram géc tht nhat; va

tram gbc thi hai truyén, téi tram gbe thir nhat, thanh phan théng tin (IE) ma
chi bao cong suit Tx (truyén) dai tan hep twong g nang cao (eRNTP) va nhiéu
ngudng eRNTP, eRNTP ma dugc thé hién béi 4nh xa bit cho mdi khéi tai nguyén
vat ly (PRB) trong tram gbc thir hai,

trong dé tram géc tht nhit thuc hién lap lich nhén biét nhidu dya trén
eRNTP,

trong do:

anh xa bit dwoc thé hién bsi bat ky trong s6 {00, 01, 10, 11}, va

mdi ngudng trong sé cic ngudng duoc thé hién bdi bét ky trong sd {—oo,
-11,-10,-9,-8,-7,-6,-5,—4,-3,-2,-1,0, 1, 2, 3},

trong d6 IE con bao gdm:

sO lugng céc cong anten 6 cu thé;

tac dong nhiéu kénh diéu khién dudong xudng vét ly (PDCCH);

bat ddu sb khung hé théng (SFN); va
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bat dau chi s6 khung con, va

trong do:

tri s6 “00” ciia 4nh xa bit chi bao khong vuot qua ngudng RNTP thir nhat,

tri s6 “01” cia anh xa bit chi bio khong vuot qua ngudng RNTP thit hai
cao hon ngudng RNTP thir nhét, va

tri s6 “11” clia 4nh xa bit chi bao khong c6 bdo hiéu trén cong sudt Tx duqq
dua ra.
8. Thiét bi nguoi ding (User Equipment - UE) dugc sit dung trong hé thdng truyén
thong khong diy bao gdm tram gbc thi nhat va tram gbc thtr hai, UE nay bao
gbm:

bd thu duoc tao cAu hinh dé thu, tir tram géc tht nhét, tin hiéu tham chiéu;
va

b6 truyén duoc tao cdu hinh dé truyén, t6i tram gbc thir nhét, thong tin vé
cong sudt thu,

trong d6 bd thu con duoc tao ciu hinh dé thu, tir tram géc th nhét, tin hiéu
dudng xubng trong mdi khdi tai nguyén vit Iy (PRB) véi cong suét truyén dugc
xécdhﬂlbéannlgécth&rﬁéiduauénthéngthh

trong d6 cong suét truyén duge xé4c dinh duge bao céo, téi tram gbc tht hai,
1am thanh phan théng tin (IE) dung dé 13p lich nhiéu, IE ma chi bao cong suit Tx
(truyén) dai tin hep tuong Ung néng‘ cao (eRNTP) va nhiéu ngudng eRNTP,

trong d6 eRNTP dugc thé hién boi anh xa bit cho méi PRB trong tram géc
thir nhat,

trong d6 anh xa bit duoc thé hién bdi bit ky trong s6 {00, 01, 10, 11}, tri
s6 “00” cua 4nh xa bit ma chi bao khong vugt qua ngudng RNTP thtr nhét, tri sb
“01” cua anh xa bit ma chi bao khong vuot qua ngudng RNTP thir hai cao hon
ngudng RNTP thi nhét, va tri s “11” ctia 4nh xa bit chi bdo khong c6 bao hiéu
trén cong suat Tx duoc dua ra, |

trong d6 mdi ngudng trong sb cic ngudng ma duoc thd hién bsi bat ky

trong s6 {—e0, 11,10, 9, -8, ~7, =6, =5, =4, =3, 2, -1, 0, 1, 2, 3}, va
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trong d6 IE con bao gdm sb luong cac cdng anten 6 cu thé, tac dong nhidu
kénh diéu khién duong xudng vét Iy (PDCCH), bat dau s6 khung hé thong (SFN),
va bét dau chi sé khung con.
9. Phuong phép truyén thong duoc thuc hién trong thiét bi nguoi ding (UE) duoc
str dung trong hé thong truyén théng khong day bao gém tram gdc thir nhét va
tram gdc thir hai, phwong phap truyén thong nay bao gdm cac budc:

thu, tr tram géc tha nhét, tin hiéu tham chiéu;

truyén, t6i tram gdc thtr nhét, thong tin vé cong suét thu; va

thu, tir tram gdc tht nhét, tin hidu duong xudng trong mdi khdi tai ngﬁyén
vat ly (PRB) v6i cong sudt truyén duge xac dinh béi tram gbc thir nhit dua trén
thong tin,

trong d6 cong suét truyén dugc xac dinh dugc bo cdo, tGi tram géc thir hai,
1am thanh phan théng tin (IE) ding d 14p lich nhidu, IE ma chi béo cong sut Tx
(truyén) dai tan hep tuong (mg nang cao (eRNTP) va nhiéu ngudng eRNTP,

trong d6 eRNTP dugc thé hién boi 4nh xa bit cho mdi khéi tai nguyén vat
ly (PRB) trong tram gdc thtr nhét,

trong d6 anh xa bit dugc thé hién boi bAt ky trong sO {00, 01, 10, 11}, tri
s6 “00” ctia 4nh xa bit ma chi béo khéng vuot qua ngudng RNTP thtr nhét, tri sd
“01” cua anh xa bit ma chi bao khong vuot qua ngudng RNTP thtr hai cao hon
ngudng RNTP thi nhét, va tri sd “11” cta 4nh xa bit chi bao khong cé bdo hiéu
trén cong suit Tx duogc dua ra,

trong d6 mdi ngudng trong sb céc ngudng ma dugc thé hién boi bét ky
trong sb {—o0, —11,-10, 9, =8, ~7, —6, =5, —4, -3, 2, —1, 0, 1, 2,3}, va

trong d6 IE con bao gdm sd luong cac cong anten & cu thé, tac dong nhiéu
kénh didu khién duong xubng vat Iy (PDCCH), bét dau sb khung hé théng (SEN),

va bat dau chi so khung con.
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