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(57) Sang ché dé cap dén phuwong phap va thiét bi dung dé 1ap lich biéu ban 6n dinh (SPS,

Semi-Persistent Scheduling). Phuong phap 1ap lich biéu ban 6n dinh (SPS) bao gdm cac
budc: twong tac, boi thiét bi nguoi dung thir nhit, v6i tram gdc dé thu duoc tai nguyén SPS
ma duoc cap phat boi tram gdc; thuc hién, boi thiét bi nguoi dung thir nhat, truyén thong
thiét bi-t6i-thiét bi (D2D, Device-To- Device) voi thiét bi ngudi dung thir hai bang cach st
dung tai nguyén SPS; va sau khi truyén thong D2D ket thic, gui, bdi thlet bi nguoi dung
thir nhat, thong bao chi bao giai phong téi tram gdc, sao cho tram gde giai phong tai
nguyén SPS. Trong cac phuong an ciia sang ché, sau khi truyén thong D2D két thuc, thlet
bi nguoi dung thur nhat gtri théng bao chi bao giai phong t6i tram gdc, sao cho tram gbe co
thé giai phong tai nguyén SPS, ngin chin sy ldng phi cac tai nguyén.

Thiét bi ngudri ding thir nhit trong téc voi
tram goc dé thu dugc tai nguyén SPS ma dugc i 101
cip phat bai tram gbc £

l
v

Thiét bi ngudi diing thir nhét thyc hién truyén
théng thiét bj-tdi-thiét bj D2D vai thiét bi
ngudri diing thir hai bang cach sir dung tai aUET

nguyén SPS -
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Sau khi truyén théng D2D két thic, thiét bj
ngudi ding thir nhal guri thong bao chibao
giai phong téi tram gbe, sao cho tram goc giai | 103
phong tai nguyén SPS
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Linh vuc ky thuét dwoc dé cap

Sang ché dé cap dén cac ky thuat truyén thong, va cu thé 1a, dén phuong
phap va thiét bi ding dé 1ap lich biéu ban 6n dinh SPS.
Tinh trang ky thuat ciia sang ché

Trong hé théng truyén thong phat trién dai han (LTE, Long Term Evolution),
1ap lich biéu ban 6n dinh (SPS, Semi-Persistent Scheduling) cho phép tai nguyén
radio duoc tao cu hinh theo cach thirc ban 6n dinh va cép phat theo chu ky tai
nguyén t6i thiét bi nguoi dung (UE, User Equipment) dugc dinh 3. Lép lich biéu
ban 6n dinh ap dung cho dich vu ma can duoc lap lich biéu theo chu ky, vi dy, dich
vu thoal.

Trong giai phap da biét, tram géc lap lich biéuy, theo céach thic SPS, UE dé
guri dit liéu tiéng noéi. Khi UE yéu cau truyén dir lidu tiéng noi, tram gdc cap phat
tai nguyén SPS t&i UE. Sau khi viéc truyén dit lidu tiéng néi ctia UE két thuc, UE
gtri thong bao dém té1 tram gbc thong qua tai nguyén SPS. Khi s6 1an ma tram gbc
thu thong bdo dém ma dugc gii bsi UE 14 16n hon hodc bang s6 1an duoc thiét dat
trude, tram gbe xac dinh rang viée truyén di liéu tiéng ndi ctia UE két thuc va giai
phong tai nguyén SPS ma duoc cap phat t6i UE.

Tuy nhién, trong kich ban truyén thong thiét bi-tgi-thiét bi (D2D, Device to
Device), viéc st dung phuong phap SPS theo giai phap di biét din dén viéc lang
phi céc tai nguyén.

Ban chét k§ thuit cia sang ché

Céac phuong an cua sang ché dé xudt phuong phap va thiét bi ding dé lap
lich biéu ban 6n dinh SPS.

Phuong an cta sang ché dé xuét phwong phép 1ap lich biéu ban 6n dinh SPS,
phuong phap nay bao gbm:

tuong tac, boi thiét bi nguoi dung thir nhét, voi tram gdc dé thu dugc tai
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nguyén SPS ma duoc cip phat boi tram gdc;
thuc hién, boi thiét bi nguoi dung thir nhét, truyén théng thiét
bi-tGi-thiét bi D2D véi thiét bi nguoi ding tht hai bang cach sir dung tai nguyén
SPS; va
sau khi truyén théng D2D két thtic, giri, boi thiét bi ngudi dung thir nhét,
thong béo chi béo giai phéng t6i tram gdc, sao cho tram gdc giai phong tai nguyéﬁ
SPS.
Phuong 4an cia sang ché con d& xuit phuong phép 1ap lich biéu ban én dinh
SPS, phuong phap nay bao gdm céc budc:
tuong tac, béi tram gdc, voi thiét bi nguodi ding thir nhat dé cAp phat tai
nguyén SPS t6i thiét bi nguoi dung thir nhét, sao cho thiét bi ngudi dung tht nhét
thuc hién truyén thong thiét bi-tdi-thiét bi D2D véi thiét bi ngudi ding tha hai
bang cach sir dung tai nguyén SPS; va
thu, boi tram gde, thong bao chi béo giai phéng ma duoc gui boi thiét
bi nguoi ding thtr nhét sau khi truyén théng D2D két thuc, va giai phoéng tai
nguyén SPS.
Phuong an cuia sang ché dé xuét thiét bi ngudi dung bao gbm:
modun thu tai nguyén SPS, duoc tao cdu hinh dé tuong tac véi tram gbe
dé thu duoc tai nguyén SPS ma duoc cép phat bai tram géc;
modun truyén thong D2D, duoc tao cAu hinh dé thuc hién truyén thong
thiét bi-tSi-thiét bi D2D véi thiét bi ngudi ding thir hai bing cach st dung tai
nguyén SPS; va
modun giai phong tai nguyén SPS, duoc tao cdu hinh dé: sau khi truyén
thong D2D két thuc, gui théng béo chi béo giai phong t6i tram gdc, sao cho tram
gbc giai phong tai nguyén SPS.
Phuong 4n ctia sang ché dé xuét tram gdc bao gdm:
modun cdp phat tai nguyén SPS, duogc tao cAu hinh dé tuong tac voi
thiét bi ngudi ding thir nhat dé cép phat tai nguyén SPS t6i thiét bi nguoi dung thu
nhat, sao cho thiét bj ngudi ding thir nhét thuc hién truyén thong thiét bi-tdi-thiét
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bi D2D véi thiét bi ngudi dung thir hai bang cach st dung tai nguyén SPS; va

modun giai phong tai nguyén SPS, duoc tao ciu hinh dé thu thong bao
chi bao giai phong ma dwoc gui boi thiét bi ngudi dung thi nhit sau khi truyén
thong D2D két thuc, va giai phong tai nguyén SPS.

Theo phuong phap va thiét bi dung dé 1ap lich biéu ban 6n dinh SPS trong
céc phuong an ciia sang ché, sau khi truyén thong D2D két thuc, thiét bi ngudi
dung thur nhét gui théng béo chi bdo giai phéng t6i tram gde, sao cho tram gbc co
thé giai phong tai nguyén SPS, ngin chin sy ling phi cac tai nguyén.

MBO ta vin tit cac hinh vé

Fig.1 1a luu d6 cta phuong phap lap lich biéu ban én dinh SPS theo phuong
an 1 cua sang ché;

Fig.2 1a luu db cta phuong phap lap lich bidu ban én dinh SPS theo phuong
an 2 theo sang ché;

Fig.3 1a luu d6 cua phuong phap 1ap lich biéu ban én dinh SPS theo phuong
an 3 cua sang ché;

Fig.4 1a so db cdu trac gian luge cia thiét b nguoi dung theo phuong an 1
clia sang ché;

Fig.5 1a so d6 cau triic gian lugc cia thiét bj ngudi dung theo phuong an 2
clia sang ché;

Fig.6 1a so db ciu trac gian luge cia tram gbc theo phuong &n 1 cua sang
ché; va

Fig.7 1a so db cAu trac gian luge cta tram gbc theo phuong an 2 cia sang
ché.

MG ta chi tiét sang ché

Pé lam cho cac muc dich, cac giai phap k¥ thuat, va cac lgi ich cua cic
phuong 4n ciia sang ché trd nén rd rang hon, phan sau ddy mo ta o rang va hoan
chinh céc giai phép k¥ thuét trong cac phuong 4n clia sang ché dua véao cac hinh vé
kém theo trong cdc phuong 4n cia sang ché. Hién nhién 13, cac phuong an duogc
mo ta chi 1a mot sb ma khong phai 1a tit ca cac phuong 4an ctia sang ché. T4t ca cac
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phuong an khac thu duoc boi nguoi co hiéu biét trung binh trong linh vuc k¥ thuat
dua vao cac phuong an cua sang ché ma khong cén céc nd luc sang tao s& nam
trong pham vi bao ho ctia sang ché.

Fig.1 la luu dd cua phuong phép l4p lich biéu ban 6n dinh SPS theo phuong
4n 1 cta sang ché. Nhu duoc thé hién trén Fig.1, phuong phap theo phuong 4n nay
c6 thé bao gdm:

Bude 101. Thiét bi ngudi ding tht nhit trong tac voi tram gbe dé thu duge
tai nguyén SPS ma duoc cip phat béi tram gde.

Budc 102. Thiét bi nguoi dung th nhat thuc hién truyén thong thiét
bi-tdi-thiét bi D2D véi thiét bi nguoi ding thi hai bang cach st dung tai nguyén
SPS.

Budc 103. Sau khi truyén thong D2D két thuc, thiét bi ngudi ding thir nhat
giri thong bao chi bao giai phong téi tram gdc, sao cho tram gbc giai phéng tai
nguyén SPS.

Trong giai phap da biét, sau khi UE thu duoc tai nguyén SPS ma duoc clp
phat béi tram gdc, UE gui théng bao dém t6i tram gbc, dé thong bao tram gbc rang
UE khéng can str dung tai nguyén SPS nita, sao cho tram gbc co thé giai phong tai
nguyén SPS ma dugc cip phat téi UE. Trong sang ché, sau khi truyén théng D2D
két thic, thiét bi ngudi dung thtr nhit giri thong béo chi béo giai phong tdi tram
gbc, sao cho tram gbc giai phong tai nguyén SPS.

Trong giai phép da biét, sau khi thiét bi ngudi ding thir nhét thu duoc tai
nguyén SPS ma dugc cip phat béi tram gc, thiét bi ngudi dung thtr nhat giri thong
bao dém t6i tram gbc, dé thong bao tram gbc rang thiét b ngudi dung thir nhét
khong can st dung tai nguyén SPS nita, 'sao cho tram gdc c6 thé giai phong tai
nguyén SPS ma dugc cip phat t6i thiét bi ngudi ding thir nhit. Do dé, néu thiét bi
ngudi dung thir nhit sir dung tai nguyén SPS ma duoc cAp phat boi tram gbc dé
thuc hién truyén théng D2D véi thiét bi ngudi dung tht hai, sau khi truyén thong
D2D két thac, thiét bi ngudi dung thir nhit giri théng bio dém t6i thiét bi ngudi

dung thir hai va tram gbc khong thé thu thong bdo dém ma duoc gui béi thiét b
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ngudi dung thir nhat. Do do6, tram gbc khong thé giai phong tai nguyén SPS, giy ra
lang phi céac tai nguyén. Theo sang ché, sau khi truyén thong D2D két thuc, thiét bi
ngudi dung thir nhit giri thong bao chi bao giai phong téi tram gbc, sao cho tram
gbc c6 thé giai phong tai nguyén SPS, ngan chin su lang phi cac tai nguyén.

Fig.2 14 luu d6 ctia phuong phép 14p lich biéu ban 6n dinh SPS theo phuong
4n 2 cua sang ché. Nhu duoc thé hién trén Fig.2, phuong phap theo phuong 4n nay
c6 thé bao gom:

Budc 201. Tram gbc twong tac véi thiét bi nguoi dung thir nhat dé cép phat
tai nguyén SPS tdi thiét bi ngudi dung thir nhit, sao cho thiét bi ngudi ding thu
nhét thuc hién truyén thong thiét bi-tdi-thiét bi D2D véi thiét bi nguoi ding tht hai
biang cach sir dung tai nguyén SPS.

Budc 202. Tram gbc thu théng béo chi bao giai phong ma duge gui boi thiét
bi nguoi ding thir nhit sau khi truyén thong D2D két thic, va giai phong tai
nguyén SPS.

Trong giai phap da biét, sau khi tram gbc cp phéat tai nguyén SPS téi UE,
tram gbc nhén thay rang UE khéng cén st dung tai nguyén SPS nita néu tram gbc
thu thong bao dém ma duoc gui bdi UE, va do d6 giai phéng tai nguyén SPS ma
duoc cép phat téi UE. Trong sang ché, tram gbc giai phéng tai nguyén SPS néu
tram gdc thu théng bao chi bao giai phong ma duoc giri boi thiét bi ngudi dung thu
nhét sau khi truyén théng D2D két thic.

Trong giai phap da biét, sau khi tram gbc cip phat tai nguyén SPS t6i thiét bi
ngudi dung thtr nhat, cac tram gbc nhén thiy ring thiét bi nguoi ding thér nhat
khong can sir dung tai nguyén SPS nita néu tram gdc thu thong bao dém ma dugce
glri béi thiét bi nguoi ding thir nhét, va do d6 giai phong tai nguyén SPS ma duoc
cap phat téi thiét bi nguoi dung thir nhét. Do d6, néu thiét bi ngudi dung thtr nhét
str dung tai nguyén SPS ma dugc cap phat boi tram gbe dé thuc hién truyén thong
D2D véi thiét bi ngudi dung thir hai, sau khi truyén thong D2D két thuc, thiét b
ngudi dung thtr nhat giti théng bao dém tdi thiét bi ngudi ding thir hai va tram gbe

khong thé thu thong béo dém ma duoc giri béi thiét bi ngudi dung thi nhét. Do dé,
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tram gbc khong thé giai phong tai nguyén SPS, gay ra lang phi céc tai nguyén.
Trong sang ché, tram gdc thu thong béo chi béo giai phéng ma duge g boi thiét
bi ngudi dung thir nhét sau khi truyén théng D2D két thuc, sao cho tram gbc co thé
giai phong tai nguyén SPS, ngan chén su lang phi céc tai nguyén.

Fig.3 la luu d6 ctia phuong phap lap lich biéu ban 6n dinh SPS theo phwong
4n 3 cua sang ché. Nhu dugc thé hién trén Fig.3, phuong phép theo phuong an nay
c6 thé bao gom:

Bude 301. Tram gbc giri thong bao cdu hinh tai nguyén D2D t6i thiét bi
ngudi dung thir nhét, & d6 thong bao céu hinh tai nguyén D2D bao gdm ciu hinh
cua tai nguyén SR danh riéng D2D.

Tai nguyén SR danh riéng D2D bao gom tai nguyén kénh diéu khién duong
1&€n vat ly (PUCCH, Physical Uplink Control Channel) hodc tai nguyén kénh truy
cap ngau nhién vat ly (PRACH, Physical Random Access Channel).

Budc 302. Thiét bi nguoi dung thir nhét thu thong béo ciu hinh tai nguyén
D2D ma duoc giri boi tram gdc va gui thong bao D2D SR t6i tram gdc biang cach
str dung tai nguyén SR danh riéng D2D.

Cu thé 13, thiét bi nguoi ding thir nhat thu thong bao cAu hinh tai nguyén

'D2D ma duoc gui boi tram gbc, thu duoc cu hinh cia tai nguyén SR danh riéng
D2D, va glii thong bdo D2D SR t6i tram gdc bang cach st dung tai nguyén SR
danh riéng D2D chi khi ¢6 su truyén dit liéu D2D.

Thong bao D2D SR c¢6 cung ndi dung véi thong bao SR theo giai phap da
biét nhung dugc mang boi tai nguyén khac, nghia 13, thong bao D2D SR dugc
mang bdi tai nguyén SR danh riéng D2D.

Chu y rang, khi thiét bi ngudi dung thir nhat can truyén dir liéu di dong, thiét
bi nguoi ding thir nhat khong giri thong bdo D2D SR t6i tram gde bang cach sir
dung tai nguyén SR danh riéng D2D.

Bude 303. Tram gbc thu théng bao D2D SR ma duoc giri boi thiét bi ngudi
dung thtr nhat bing cach sir dung tai nguyén SR danh riéng D2D, va cip phét tai
nguyén ding dé giri D2D BSR t6i thiét bi ngudi dung thir nhét.
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Cu thé 13, khi tram gbc thu thong bdo D2D SR ma duoc giri boi thiét bi
ngudi ding thtr nhét bing cach sir dung tai nguyén SR danh riéng D2D, diéu nay
chi bao ring thiét bi ngudi ding thir nhit chi thuc hién viéc truyén dir liéu D2D, va
tram gdc cAp phat tai nguyén ding dé gui D2D BSR t6i thiét bi nguoi dung tha
nhét.

Trong giai phap da biét, khi tram goc thu thong bao SR ma dugc gilri boi UE,
ngay ca khi thong bao SR ma dugc gui bdi UE la thong bao SR ma dugce gui chi
khi ¢6 su truyén dit liéu D2D, do tram gbc khéng thé xac dinh xem UE can gui dit
lidu di dong hay dit liéu D2D, tram gbc cAp phat tai nguyén t6i UE theo gia tri thiét
dat trude. Do gia tri thiét dit trude c6 thé 16n hon tai nguyén ma duoc chiém gilt
thuc t€ boi thong bao D2D BSR, su lang phi cac tai nguyén c6 thé xay ra. Trong
sang ché, khi thu thong bao D2D SR ma duoc giri boi thiét bi nguoi dung thir nhét
bang cach str dung tai nguyén SR danh riéng D2D, tram gbc c6 thé xac dinh rang
UE can gui dit liéu D2D, va do d6 cép phat tai nguyén dung dé guii D2D BSR t6i
thiét bi ngudi ding thir nhét. Kich ¢& cua tai nguyén duoc cip phat ¢6 thé gibng
nhu tai nguyén ma dugc chiém gitt thuc té boi fhéng bao D2D BSR, nho d6 ngan
chén sy lang phi cac tai nguyén.

Budc 304. Thiét bi ngudi dung thir nhit giri théng béo D2D BSR t6i tram
gbc bang cach sir dung tai nguyén dung dé giri D2D BSR.

Bude 305. Tram gbc thu théng bao D2D BSR ma duoc giri béi thiét bi nguoi
dung thtr nhat bang cach sir dung tai nguyén dung dé giri D2D BSR, va cép phat tai
nguyén SPS t6i thiét bi nguoi ding thtr nhét.

Mot cach tiy ¥, khi tram gdc xac dinh, theo ID nhom kénh 16gic trong thong
bio D2D BSR ma duge gt bsi thiét bi ngudi dung thir nhét, ring dit lidu tiéng noi
dang cho dé dugc truyén béi thiét bi nguoi dung thi nhét, tram gbc kich hoat cdu
hinh SPS ctia thiét bi ngudi dung thir nhit va cdp phét tai nguyén SPS t6i thiét b
ngudi ding thtr nhét.

Budc 306. Thiét bi ngudi ding thir nhét thuc hién truyén théng thiét
bi-téi-thiét bi D2D véi thiét bi nguoi ding thir hai bing cach sir dung tai nguyén
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SPS.

Buéc 307. Sau khi truyén théng D2D két thic, thiét bi ngudi ding thir nhét
g thong bao chi bdo gidi phong toi tram gbe.

Mot cach tuy y, thong bao chi bao gidi phdng bao gom théng bao 16p didu
khién truy cap phuong tién (MAC, Media Access Control) va thong béo 16p quan
1y tai nguyén radio (RRC, Radio Resource Control).

Mot céach tuy y, thong bao chi bao gidi phong dugc mang trong thanh phén
diéu khién cua thong bao 16p MAC; hoic thong béo chi bdo giai phéng dugc mang
trong tiéu dé& goi con cua thong bio 16p MAC, & d6 thanh phan diéu khién 16p
MAC bao gdbm BSR 16p MAC.

Mot cach tuy y, thong bao chi bao giai phong bao gdm it nhat mét trong sb
ndi dung sau day: ky hiéu nhan dang ma chi bao xem c6 giai phong tai nguyén SPS
hay khong, xem ky hi€u nhén dang c6 la ky hiéu nhan dang truyén théng D2D hay
khéng, va sb séri clia tai nguyén SPS ma can duoc giai phong.

Budc 308. Tram gbc thu thong bao chi bao giai phong ma duge giri boi thiét
bi ngudi ding thi nhat, va giai phong tai nguyén SPS.

Mot cach tuy y, trude budc 308, phuong phap con bao gbm: thiét bi nguoi
dung thtr nhat phat hién xem c6 dit liéu can duogc guri hay khong; va khi duoc xac
dinh rang sd 1an ma phat hién rang khong c6 dit liéu nao can duoc giri 1a 16n hon
hodc bang ngudng thir nhét, thiét bi nguoi dung thir nhét giri thong bao chi bao giai
phong tdi tram gbc; hodc khi s 1an ma thiét bi nguoi ding thar nhét giri théng béo
dém t6i thiét bi ngudi ding thir hai 13 16n hon hodc bang ngudng thir nhat, thiét b
ngudi ding thir nhét giri théng béo chi bao giai phong téi tram goc.

Ngudng thtr nhat c6 thé dugc thiét dat trude boi nguoi ding hodc duge tao
cAu hinh trén tram gdc.

Mot céch tiy vy, théng bao cdu hinh tai nguyén D2D trong budc 301 con bao
gdm cAu hinh cta tai nguyén chi bao giai phong D2D SPS, sao cho thiét bi nguoi
ding thir nhat giri thong bao chi bao giai phong téi tram gbc bang cach sir dung tai
nguyén chi bao giai phéng D2D SPS.
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Tai nguyén chi bao gidi phoéng D2D SPS co thé 14 tai nguyén PUCCH hoic
tai nguyén PRACH.

Mot cach tiy v, thong bio ciu hinh tai nguyén D2D trong budce 301 con bao
gdm ngudng th nhét.

Tét hon 13, khi thu thong bao D2D SR ma duge gii boi thiét bi nguoi ding
tht nhat bing cach st dung tai nguyén SR danh riéng D2D, tram gbc c6 thé con
cAp phat t6i thiét bi ngudi ding thi nhat tai nguyén dung dé giri ky hiéu nhan dang
ctia nhom truyén théng ma & dé thiét bi nguoi ding thir nhit thudc vé; thiét bi
ngudi dung thir nhét giri ky hiéu nhan dang ctia nhém truyén thong ma & d6 thiét bi
ngudi dung thr nhét thudc vé bang cach st dung tai nguyén ding dé gui ky hiéu
nhan dang ctia nhém truyén thong; tram gdc thu thong bao ma chi bao ky hiéu
nhan dang cta nhém truyén thong ma ¢ do6 thiét bi nguoi ding thir nhat thudc vé
va dugc glri béi thiét bi nguoi dung thir nhat bang cach sir dung tai nguyén ding dé
guri ky hiéu nhan dang cia nhém truyén thong, xac dinh dé cip phét tai nguyén
SPS t6i thiét bi ngudi ding thir nhét, va xac dinh vi tri ca tai nguyén SPS.

Ky hiéu nhan dang ctia nhom truyén thong ma & d6 UE thudc vé xac dinh
thong tin vé nhém truyén théng ma & d6 UE thudc v& (vi du, nhém canh sat thi
nhat va nhém ctru hoa thir nhét). Tram gde co thé cdp phat céc tai nguyén tai cac vi
tri khac nhau theo cac ky hi€u nhan dang nhom truyén thong khac nhau, nho do
ngin chin sy xung dot dit liéu giita cac phan tir cia nhém truyén thong.

Trong phuong 4n nay cia sang ché, tram gdc thu thong bao D2D SR ma
duoc giri boi thiét bi nguoi dung thir nhat bang cach sir dung tai nguyén SR danh
riéng D2D va cip phat tai nguyén ding dé giri D2D BSR t6i thiét bi nguoi dung
thir nhét, sao cho kich c& cua tai nguyén ma dung dé giri BSR va dugc cip phat béi
tram gdc 1a kich ¢& ctia tai nguyén ma duge chiém gitr thuc t& bdi D2D BSR, ngan
chédn hon nira su lang phi cac tai nguyén.

Fig.4 1a so d6 cdu tric gian lugc cua thiét b nguoi dung theo phuong an 1
ctia sang ché. Nhu duogc thé hién trén Fig.4, thiét b nguoi dung trong phuong an

nay co thé bao gdbm médun thu tai nguyén SPS 401, médun truyén théng D2D 402
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va modun giai phong tai nguyén SPS 403. Modun thu tai nguyén SPS 401 dugc tao
c4u hinh dé tu’é”ng tac v6i tram gbe dé thu duoc tai nguyén SPS ma dugc cép phat
bdi tram géc; modun truyén thong D2D 402 dugc tao cAu hinh dé thuc hién truyén
thong thiét bi-ti-thiét bi D2D véi thiét bi ngudi dung thtr hai bing cach sir dung
tai nguyén SPS; modun giai phong tai nguyén SPS 403 duoc tao cau hinh dé: sau
khi truyén théng D2D két thiic, giri thong béo chi bao giai phéng t6i tram gdc, sao
cho tram gbc giai phong tai nguyén SPS.

Thiét bi ngudi ding trong phuong 4n nay co thé duoc st dung dé thuc hién
giai phap k¥ thuat ctia phuong an ctia phuong phap duogc thé hién trén Fig.1. Cac
nguyén tic thuc hién va cac hiéu qua ky thuét la twong tu nhau, va khong dugc mo
ta lai.

Fig.5 1 so dd cdu trac gian luoc cia thiét bi nguoi dung theo phuong an 2
ctia sang ché. Nhu duoc thé hién trén Fig.5, thiét bi nguoi dung trong phuong an
nay dwa vao ciu tric ctia thiét bi ngudi dung duoc thé hién trén Fig.4. Ngoai ra,
médun thu tai nguyén SPS 401 c6 thé bao gdm médun g&ithﬁ nhit 4012 va
mddun giri thtr hai 4013. Médun gt thtr nhat 4012 dugc tao ciu hinh dé gui thong
bao SR tdi tram gbc, sao cho tram gbc cAp phat tai nguyén dung dé gui BSR t6i
thiét bi nguoi ding thtr nhat; modun gl tht hai 4013 dugc tao céu hinh dé g
thong bao BSR t6i tram gdc bing céach sir dung tai nguyén dung dé giri BSR, sao
cho tram gdc cap phat tai nguyén SPS tdi thiét bj nguoi dung thir nhét.

Ngoai ra, modun thu tai nguyén SPS 401 con bao gébm: médun thu ciu hinh
tai nguyén 4011, duoc tao cau hinh dé thu thong béo ciu hinh tai nguyén D2D ma
duogc gl boi tram gbe, & d6 théng béo ciu hinh tai nguyén D2D bao gém c4u hinh
cla tai nguyén SR danh riéng D2D; modun gii thir nhat 4012 duoc tao cAu hinh
riéng biét dé giri théng bao D2D SR t6i tram gbc bang cach su dung tai nguyén
D2D SR ma duge thu bdi modun thu cu hinh tai nguyén 4011, sao cho tram gbe
cép phat tai nguyén dung dé giri D2D BSR t6i thiét bi ngudi ding thi nhat; moédun
gui thir hai 4013 duoc tao cAu hinh riéng biét dé gui thong bao D2D BSR téi tram
gbc bang cach sir dung tai nguyén ding @& giri D2D BSR, sao cho tram gbe clp
phat tai nguyén SPS t6i thiét bi nguoi dung thi nhét.
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Thiét bi ngudi dung trong phuong 4n nay co thé dugc st dung dé thuc hién .
giai phap k¥ thuat cua thiét bi ngudi dung thir nhét trong phuong 4n ctia phuong
phap duoc thé hién trén Fig.3. Cac nguyén téc thuc hién va céac hiéu qua k¥ thuat 13
tuong tu nhau, va khong dugc mo ta lai.

Fig.6 13 so db ciu tric gian lugc cia tram gbc theo phuong an 1 cia sang
ché. Nhu duoc thé hién trén Fig.6, tram gbc trong phwong an nay c6 thé bao gém
modun cip phat tai nguyén SPS 601 va médun giai phong tai nguyén SPS 602.
Moédun cap phat tai nguyén SPS 601 dugc tao cdu hinh dé twong tac véi thiét bi
ngudi ding thir nhat dé cip phét tai nguyén SPS tdi thiét bi nguoi ding thi nhét,
sao cho thiét bi ngudi dung thir nhat thuc hién truyén thong thiét bi-t&i-thiét bi
D2D véi thiét bi ngudi ding thr hai bang cach st dung tai nguyén SPS; mddun
giai phong tai nguyén SPS 602 duoc tao ciu hinh dé thu thong bao chi bao giai
phong ma dugc gii béi thiét bi ngudi ding thir nhét sau khi truyén thong D2D két
thic, va giai phong tai nguyén SPS.

Tram gdc trong phuong an nay c6 thé duoc st dung dé thyuc hién giai phap
k¥ thuat ctia phuong 4n cua phuong phap duoc thé hién trén Fig.2. Cac nguyén tic
thuc hién va cac hiéu qua k¥ thuat 1a tuong tu nhau, va khong dugc mo ta lai.

Fig.7 1a so d6 céu tric gian luoc cla tram gdc theo phuong an 2 cia sang
ché. Nhu duogc thé hién trén Fig.7, tram gbc trong phuong 4n nay dua vao ciu tric
clia tram goc duoc thé hién trén Fig.6. Ngoai ra, médun cp phat tai nguyén SPS
601 c6 thé bao gdm médun xir ly thir nhit 6012 va mddun xit ly tha hai 6013.
Mbdun xtr ly thit nhat 6012 duoc tao céu hinh dé thu théng bio SR ma dugc gui
boi thiét bi nguoi dung thtr nhét, va cAp phat tai nguyén dung dé giri BSR t6i thiét
bi nguoi dung th nhét; moédun xr ly thtr hai 6013 duoc tao c4u hinh dé thu thong
bio BSR ma dugc gl boi thiét bi nguoi dung thir nhit bang cach sir dung tai
nguyén ding dé giri BSR, va cip phat tai nguyén SPS tdi thiét bi nguoi dung thi
nhét.

Ngoai ra, modun cp phat tai nguyén SPS 601 con bao gdm: mbdun gl ciu
hinh tai nguyén 6011, dugc tao cu hinh dé giri théng bao cu hinh tai nguyén D2D
t6i thiét bi nguoi dung thir nhét, & d6 théng béo cdu hinh tai nguyén D2D bao gbm
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c4u hinh cua tai nguyén SR danh riéng D2D; modun xut 1y thir nhat 6012 dugc tao
cAu hinh riéng biét dé thu thong bao D2D SR ma dugc gui béi thiét bi nguoi ding
thir nhét bing cach st dung tai nguyén D2D SR, va cAp phat tai nguyén ding dé
gui D2D BSR t61 thiét bi ngudi dung thi nhat; médun xir 1y thir hai 6013 dugc tao
cAu hinh riéng biét dé thu thong bao D2D BSR ma dugc gii boi thiét bi ngudi
dung thir nhat bang cach sir dung tai nguyén dung dé giri D2D BSR, va cép phat tai
nguyén SPS t6i thiét bi ngudi dung thir nhét.

Tram gdc trong phuong 4n nay c6 thé dwoc sir dung dé thuc hién giai phap
k¥ thuat cua tram gdc trong phuong an clia phwong phép dugc thé hién trén Fig.2.
Céc nguyén tic thuc hién va cac hiéu qua k¥ thuat 1 twong tu nhau, va khong duge
mo ta lai.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat ¢ thé hiéu ring tit ca
hodc mot s6 bude cua cac phuwong 4n ctia phuong phap cé thé duge thuc hién boi
chuwong trinh ma ra 1énh phan cimg lién quan. Chuong trinh c6 thé duoc luu trix
trong vat ghi doc dugc biang may tinh. Khi chuong trinh chay, cac budc cia cac
phuong 4n cta phuong phap dugc thuc hién. Vat ghi néu trén bao gém: vat ghi bat
ky ma co thé luu trir ma chuong trinh, chéng han nhu ROM, RAM, & dia tir, hodc
dia quang.

Cubi cling, chll y rdng cac phuong 4n néu trén chi nhim mo ta cac giai phap
k§y thuat cua sang ché ma khéng gi6i han sang ché. Mic du sang ché duge mo ta
chi tiét dua vao cac phuong an néu trén, nguoi c6 hiéu biét trung binh trong Iinh
vuc ky thuét s& hiéu riang ho V?m c6 thé tao ra céc cai bién cho céac giai phap k¥
thuat dugc mé ta trong cic phuong 4n néu trén hoic tao ra cac thay thé tuong
duong mot s6 hodc tt ca cac dac tinh k¥ thuat cua ching, ma khong tréch khoi

pham vi cua cac giai phap k¥ thuat ctia cac phuong 4n cta sang ché.
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YEU CAU BAO HO

1. Phuong phap lap lich biéu ban 6n dinh (SPS), phuong phép nay bao gém céc
budc:

turong tac, boi thiét bi nguoi dung thtr nhét, véi tram gbc dé thu duoc tai
nguyén SPS ma duoc cip phat boi tram gdc;

thuc hién, boi thiét bi nguoi dung thtr nhét, truyén thong thiét bi-tdi-thiét bi
(D2D) vé6i thiét bi ngudi ding thir hai bang cach st dung tai nguyén SPS; va

sau khi truyén thong D2D két thuc, giri, boi thiét bi ngudi ding thir nhit,
thong tin chi bao giai phéng tai nguyén t6i tram gbc, sao cho tram gbc giai phong
tai nguyén SPS.
2. Phuong phép theo diém 1, trong d6 bude tuong tac, boi thiét bi nguoi dung th
nhét, v&i tram gbc dé thu duoc tai nguyén SPS ma duogc cap phat boi tram gbe bao
gdm céc budc:

glri, béi thiét bi nguoi ding thir nhét, thong béo yéu cau 1ap lich bidu (SR) t6i
tram gbc, sao cho tram gbc cp phat t6i thiét bi ngudi dung th(r nhat tai nguyén
ding dé giri thong bao trang thai bd dém (BSR); va

glri, béi thiét bi nguoi ding thir nhét, théng bao BSR t6i tram gbc bang cach
str dung tai nguyén ding dé giri BSR, sao cho tram gdc cip phat t&i thiét bi nguoi
ding thir nhat tai nguyén SPS.
3. Phuong phép theo diém 1, trong d6 budc tuong tac, bai thiét bi ngudi dung thi
nhat, v6i tram gbc dé thu duoc tai nguyén SPS ma duoc cap phat boi tram gbe con
bao gdém cac budc:

guri, boi thiét bi ngudi ding th nhét, thong bao SR tdi tram gbc, sao cho tram
gdc cap phat t6i thiét bj ngudi ding thir nhat tai nguyén ding dé gui ky hiéu nhan
dang nhom truyén thong; va

glti, boi thiét bi nguoi ding thi nhét, ky hiéu nhan dang cta nhém truyén
thong ma & d6 thiét bi nguoi dung thtr nhét thuge vé t6i tram gdc bing cach sir

dung tai nguyén dung dé gui ky hiéu nhan dang nhém truyén thong, sao cho tram
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gbc xac dinh dé cip phat toi thiét bi nguoi dung thir nhét tai nguyén SPS va xéac
dinh vi tri cta tai nguyén SPS.
4. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 thong tin
chi bao giai phong tai nguyén bao gdm thong bao 16p diéu khién truy cap phuong
tién (MAC) va thong bao 16p quan ly tai nguyén radio (RRC).
5. Phuong phap 1ap lich biéu ban 6n dinh (SPS), phuong phép nay bao gdm céac
budc:

tuong tac, boi tram gde, véi thiét bi nguoi ding thir nhat dé cip phat t6i thiét’
bi nguoi ding thir nhét tai nguyén SPS, sao cho thiét bi nguoi dung thir nhat thuc
hién truyén thong thiét bi-tdi-thiét bi (D2D) véi thiét bi ngudi dung thtr hai bang
cach su dung tai nguyén SPS; va

thu, boi tram gbc, thong tin chi béo giai phéng tai nguyén ma dugc gui boi
thiét bi nguoi dung thtr nhat sau khi truyén thong D2D két thic, va giai phéng tai
nguyén SPS.
6. Phuong phéap theo diém 3, trong d6 budc twong tac, bdi tram gbc, v6i thiét b
ngudi ding thir nhit dé cip phat t6i thiét bi nguodi ding thir nhét tai nguyén SPS
bao goém céc budc:

thu, b&i tram gbc, théng bao yéu cau lap lich bidu (SR) ma duoc giri béi thiét
bi ngudi dung thir nhit, va cip phat t6i thiét bi nguoi dung thir nhit tai nguyén
ding dé giri thong béo trang thai bé dém (BSR); va

thu, boi tram gbc, théng bdo BSR ma duoc giri boi thiét bi nguoi dung tha
nhit bang cach sir dung tai nguyén ding dé guri BSR, va cAp phat t6i thiét bi nguoi
dung thtr nhét tai nguyén SPS.
7. Phuong phap theo diém 5, trong d6 budc twong tac, bdi tram gbc, v6i thiét bi
nguoi ding thir nhat dé cép phat téi thiét bi ngudi dung thr nhat tai nguyén SPS
con bao gém:

thu, béi tram géc, thong béo yéu cau lap lich biéu SR ma dwoc giri béi thiét bi
ngudi dung thir nhat, va cip phat t6i thiét bi ngudi dung thtr nhét tai nguyén ding
dé guri ky hiéu nhan dang nhom truyén thong; va
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thu, boi tram géc, thong bao ma chi bao ky hi¢u nhan dang cia nhom truyén
thong ma & d6 thiét bi nguoi ding thir nhét thude vé va dugc gii boi thiét bi nguoi
ding thir nhat bang cach sir dung tai nguyén dung dé gii ky hiéu nhan dang nhém
truyén thong, xac dinh dé cip phat téi thiét bi nguoi ding th nhit tai nguyén SPS,
va xac dinh vi tri cda tai nguyén SPS.
8. Phuong phap theo diém bat ky trong s6 cac diém tir 5 dén 7, trong d6 théng tin
chi bao giai phong tai nguyén bao gdm thong bao 16p diéu khién truy cép phuong
tién (MAC) va thong bao 16p quan ly tai nguyén radio (RRC).
9. Thiét bi ngudi ding bao gdm:

modun thu tai nguyén 14p lich biéu ban 6n dinh (SPS), duoc tao ciu hinh dé
tuong tac voi tram gde dé thu duoc tai nguyén SPS ma dugc cip phat boi tram gbc;

médun truyén théng D2D, duoc tao cdu hinh dé thuc hién truyén thong thiét
bi-tdi-thiét bi (D2D) véi thiét bi ngudi dung thir hai bang cach st dung tai nguyén
SPS; va

mbdun giai phong tai nguyén SPS, duoc tao cau hinh dé: sau khi truyén thong
D2D két thiic, giri thong bao chi bao giai phong téi tram gdc, sao cho tram gbc giai
phéng tai nguyén SPS.
10. Thiét bi ngudi dung theo diém 9, trong d6 mddun thu tai nguyén SPS bao gom:

modun giri thir nhat, dugc tao cdu hinh dé giri théng bao yéu cau lap lich biéu
(SR) tdi tram gdc, sao cho tram gbc cAp phat t6i thiét bi nguoi dung tai nguyén
ding dé giri thong béo trang thai bo dém (BSR); va

modun gui th hai, dugce tao cdu hinh dé gui thong bao BSR tdi tram géc
bang céach sir dung tai nguyén dung dé giri BSR, sao cho tram gbc cAp phat t6i thiét
bi ngudi dung tai nguyén SPS.
11. Thiét bi nguoi ding theo diém 9, trong d6 médun thu tai nguyén SPS bao gdm:

modun gui th nhét, duoc tao ciu hinh dé gui thong bao SR tdi tram géc,

sao cho tram gdc cAp phat t6i thiét bi nguoi dung thir nhat tai nguyén dé gui ky
hiéu nhan dang nhém truyén thong; va

modun gui tha hai, dugce tao cAu hinh dé gui ky hiéu nhén dang cia nhém
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truyén thong ma & dé thiét bi nguoi dung thudce vé tram gbc bang cach st dung tai
nguyén dé guri ky hiéu nhan dang nhém truyén théng, sao cho tram gdc xac dinh dé
cAp phat t6i thiét bi ngudi ding thir nhat tai nguyén SPS va xac dinh vi tri cta tai
nguyén SPS.
12. Thiét bi ngudi dung theo diém bat ky trong sé cac diém tir 9 dén 11, trong d6
thong tin chi bao giai phéng tai nguyén bao gdbm thong bao 16p diéu khién truy cap
phuong tién (MAC) va thong bao 16p quan ly tai nguyén vo tuyén radio (RRC).
13. Tram gbc bao gdm:

modun cip phat tai nguyén lap lich biéu ban 6n dinh (SPS), dugc tao ciu hinh
dé tuong tac v6i thiét bi nguoi ding thir nhat dé cap phat t6i thiét bi ngudi ding
th& nhét tai nguyén SPS, sao cho thiét bi ngudi ding thir nhat thyc hién truyén
thong thiét bi-t6i-thiét bi (D2D) véi thiét bi ngudi dung thir hai bang cach st dung
tai nguyén SPS; va

modun giai phéng tai nguyén SPS, dugc tao cau hinh dé thu thong bdo chi bao
giai phong ma duge giri boi thiét bi ngudi dung thir nhat sau khi truyén théng D2D
két thuc, va giai phéng tai nguyén SPS.
14. Tram gbc theo diém 13, trong d6 mddun cip phat tai nguyén SPS bao gom:

modun xu ly thu nhét, duge tao ciu hinh dé thu thong bao yéu cau 1ap lich
biéu (SR) ma duge giri béi thiét bi nguoi dung thir nhét, va cip phat t6i thiét bi
ngudi ding thir nhat tai nguyén dung dé guri thong bao trang thai bd dém (BSR); va

modun xur ly tha hai, dugc tao cAu hinh dé thu thong bao BSR ma dugc gui
boi thiét bi nguodi dung thir nhét bang cach st dung tai nguyén ding dé gui BSR,
va cap phat tdi thiét bi ngudi dung thir nhét tai nguyén SPS.
15. Tram gbc theo diém 13, trong d6 mddun thu tai nguyén SPS bao gom:

modun xu ly thu nhét, duoc tao ciu hinh dé thu thong bao yéu cau 1ap lich
(SR) dugc giri béi thiét bi nguoi dung th nhét, va cip phat ti thiét bi ngudi ding
thr nhat tai nguyén dé guri ky hiéu nhan dang nhom truyén thong; va
modun xr Iy thit hai, dugc tao cdu hinh dé thu thong bao ma chi bao ky hiéu

nhan dang ctia nhom truyén thong ma & do6 thiét bj nguoi dung thir nhét thudc vé
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va duoc gl boi thiét bi nguoi dung thi nhit bang cach st dung tai nguyén dé gii
ky hiéu nhan dang nhém truyén thong, x4c dinh dé cip phét téi thiét bi nguoi dung
thtr nhét tai nguyén SPS, va xac dinh vi tri clia tai nguyén SPS.

16. Tram gdc theo diém bt ky trong s6 cac diém tir 13 dén 15, trong d6 théng tin
chi béo giai phong tai nguyén bao gdm thong bao 16p diéu khién truy cap phuong
tién (MAC) va thong bao 16p quan ly tai nguyén radio (RRC).
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Thiét bi ngudi dung thir nhat tuong tac véi :
tram gdc dé thu duoc tai nguyén SPS ma dugc |
cAp phat boi tram gbc f\/ 101
' Thiét bi ngudi ding thtt nhét thuc hién truyén |
. thong thiét bi-téi-thiét bi D2D véi thiét bi
ngudi diung thi hai bing cach st dung tai | .
nguyén SPS (\/ 102

v
' Sau khi truyén thong D2D két thic, thiét b \
- ngudi dung thir nhét giri thong béo chi bao
 giai phong téi tram gbc, sao cho tram gbc giai U103
‘ phdng tai nguyén SPS

FIG. 1

Tram gbc twong tac vai thiét bi ngudi ding |
 thir nhat dé cAp phat tai nguyén SPS t&i thiét |
! bi nguoi dung tha nhét, sao cho thiét bi nguoi |
- ding thir nhat thuc hién truyén thong thiét bi- ‘V\/ 201
'~ t6i-thiét bi D2D véi thiét bi ngudi dung thu
hai bang cach st dung tai nguyén SPS

]

Tram gdc thu thong bao chi béo giai phéng |

ma dugc gui pé'i thiét bi ngu‘c‘{i dung thr nhat '/\/ 202
sau khi truyén thong D2D két thuc, va giai |
phdng tai nguyén SPS

FIG. 2
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Tram gdc guri thong bao cAu hinh tai nguyén D2D tdi thiét bi nguoi
'~ dung thir nhit, & d6 thong bao cAu hinh tai nguyén D2D bao gdm céu |/\/ 301
‘ hinh cta tai nguyén SR danh riéng D2D ;
. Thiét bi ngudi ding thir nhat thu thong bao cau hinh tai nguyén D2D
| ma duoc giri bdi tram gdc va giri thong bao D2D SR t6i tram gbc 1M\, 302
! bang cach sur dung tai nguyén SR danh riéng D2D ‘

' Tram gbc thu théng bao D2D SR ma duoc gii bdi thiét bi ngudi ding
thir nhat bang cach sir dung tai nguyén SR danh riéng D2D, va cép
phét tai nguyén dung dé gui D2D BSR t6i thiet bi nguoi dung thir nhat |
- Thiét bi nguoi dung thir nhat giri théng bao D2D BSR t6i tram gbe |

bang cach sir dung tai nguyén dung dé giri D2D BSR U 304

Tram gdc thu thong bao D2D BSR ma dugc guri boi thiét bi nguoi
dung thir nhat bang cach st dung tai nguyén dung dé giri D2D BSR, "\,
va cAp phat tai nguyén SPS t&i thiét bi ngudi ding tha nhét :

B 2

~ Thiét bj nguoi ding thir nhat thyc hién truyén thong thiét bi-t6i-thiét |
- bi D2D véi thi€t bi ngudi dung thir hai bang cach sir dung tai nguyén M\,

303

305

SPS

!

Sau khi truyén thong D2D két thuc, thiét bi ngudi dung thtr nhat guri |
thong bao chi bao giai phong téi tram gbc AV, 307

Tram gbc thu théng bao chi bao giai phong ma duoc giri boi thiét bi ~,
nguoi dung thir nhat, va giai phong tai nguyén SPS % 308
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/ 401 / 402 403

Médun thu
tai nguyén SPS

: 71(/7[(;&un thu tai | | Mbdun truyén M(?fiun gialli phong
nguyén SPS F““ thong D2D i* ~—| tainguyén SPS
FIG. 4
401

! 4011
; Modun thu chu /

~ hinh tai nguyén
b st ! 402 403

e 4012 B -
‘ Mobdun giri T// | Modun truyén thong L Modun gidi phong |

| thr nhat | i D2D f’"i tai nguyén SPS |
[ \ | .
‘ /4013
. Modun gui ‘/
Cthibai
FIG. 5
601 602
- Modun cAp phat | ' Médun giai phong |
f ta1 nguyén SPS I | tai nguyén SPS
FIG. 6
/ 601
i . ;::; 6011
; ' Modun giri cAu ;
| i
5o | hmh‘j[?ir,l%uyen | 602
E& 6012 S
3'«2%;(5 . Mobédunxtly | - Maodun giai phong
g5 thinhd | tainguyén SPS |
€ . 6013
=8 Mobdun xit ly /
T thtr hai |
FIG. 7

-21-





