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PROXIMITY-BASED SERVICE (PROSE) USER EQUIPMENT (UE)-TO-NETWORK RELAY
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A mobile communication device located within a radio signal coverage of a service network to serve as
a relay User Equipment (UE) for Proximity-based Service (ProSe) UE-to-network relay is provided. The
mobile communication device includes a wireless transceiver and a controller. The wireless transceiver
performs wireless transmission and reception to and from the service network and a remote UE which is
located out of the radio signal coverage of the service network. The controller receives a measurement report

message from the remote UE via the wireless transceiver, and transmits a relay discovery message to other
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relay UEs via the wireless transceiver when the measurement report message indicates that the connection
status between the remote UE and the relay UE falls below a predetermined threshold, so as to trigger other
relay UEs to transmit a Device-to-Device Synchronization Signal (D2DSS).
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FOR SERVICE CONTINUITY WITH PROXIMITY-BASED
SERVICE (PROSE) USER EQUIPMENT (UE)-TO-NETWORK
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A mobile communication device located within a radio
signal coverage of a service network to serve as a relay User

Equipment (UE) for Proximity-based Service (ProSe)
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.. "UE-to-network relay is provided. The mobile communication
device .'includes a wireless transceiver and a ;c‘ontroller. The
‘wireless, transceiver performs wireless trans;nission and
reception to and from the service network and a remote UE
which is located out of the radio signal coverage of the service
network. The controller receives a measurement report message
from the remote UE via the wireless transceiver, and transmits a
relay discovery message to other relay UEs via the wireless
transceiver when the measurement report message indicates that
the connection status between the remote UE and the relay UE
falls below a predetermined threshold, so as to trigger other

relay UEs to transmit a Device-to-Device Synchronization

Signal (D2DSS).
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[RELRB] THEALEREBIFRGE
MOBILE COMMUNICATION  DEVICES  AND

METHODS FOR SERVICE CONTINUITY WITH
PROXIMITY-BASED SERVICE (PROSE) USER
EQUIPMENT (UE)-TO-NETWORK RELAY

[ &irsis]

[0001)] ABHAFEMANERBARMN  HHREREN —
T 5 A R BT R 7 ( Proximity-based Service » ProSe) ff F3 5
i}%% ( User Equipment > UE) ¥ g %  # ( UE-to-network relay)
IR RETE
[ FeRismi]

[0002) sA&Esk > AN ARHE EE (ubiquitous) EH Bl 4
BMEBACERABER  NRESEERKWMHHMANY 85 -
2 Bk 47 By B A & #H ( Global System for Mobile
communications © GSM ) £ fiy - B B #H B8 & £ Ik B
( General Packet Radio Service » GPRS) # fiy - % Ek 3@ 58 Al 8
#= (@ # ( Enhanced Data rates for Global Evolution » EDGE) £
M- BWHESE S T 7 B ( Wideband Code Division Multiple
Access * WCDMA) FfiT - 9% TFH-2000 ( Code Division
Multiple Access 2000 » CDMA-2000) £ fif - 2RSS B L LT
%7 B¢ ( Time Division-Synchronous Code Division Multiple
Access °* TD-SCDMA) FH T - 2 B B E FE ( Worldwide

Interoperability for Microwave Access * WiMAX) £ flf - K&
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¥ % ( Long Term Evolution » LTE) & #f - £ £ 1 ¥ % 10,
( LTE-Advanced » LTE-A) &g - Uk B EHHEE ( Time-
Division LTE » TD-LTE) H ff % « 3 38 (% F b 4 8 48 5 i 22 — -
FOBAEE (RTRAEMELE) ENRQEELEHE
18 55 R B L O L 48 S R E 9 RO 7 9 AR
B o o S AR B 00 5 R % R SE 47 A At BE BB A0 7 R R L -
(00031 14 £ 7 0 i 5 05 55 61 > 36 35 B 75 R 0 14 35 12

4% = & {E % 5+ 8 ( 3rd Generation Partnership Project »
SGPP ) 4t A7 1 5T 2 4848 46 78 o 9 A4+ 19 4 55 AR 35 21 B
TR K S B0 T AR R B B IR E A B 6
B KRR KA G RE D EAEEE BT
MERBER LS ABBERBDE L EAEEELTER
S fts 7 L 99O TR RS D RE 2 BB R B 2 PO o A S ME
— (B L 4 00 5 PR D0 R R O RN E B 2
R B ER M E MR EREER - AT RBES
@ KAFBEHMARTMNTZABEEETR 23713 (£ 5P
B EEE (RA LS R B ) R R
EEBRBTERIER R E R E AL EE N @B
(ProSe UE-to-network relay) Ffi % f /8 80 M % % I - it AL
B8R % E Y % EMAS A H ( Device-to-Device
Synchronization Signal » D2DSS ) 2R ZFE {7 }X & HY 1 & ¥ 1% 89 =R,
REEGEANEAESEE (FABLBAREAERE) 7
DU o P T SR R A M U B o A B — %
PREAEEEREEE N EE/ BB o R
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[0004] ZE—FE > EEmEAEXERNTRERAERE
RENEE WEMANMIREEAZLEE S M & (ProSe
UE-to-network relay) Z R# K Al s @ MR A% - WL > WA
EHE AR EBRENEENERBEERT — @& FH R E

E!

[HFHAZE]

[0005] A ZBIZ &% —EHAIRET —EEH — EBRES
B R —HEHBRYITHEALE BN —REEEZARE
EHENFALUESBEREFEEEEBEE AR TR —F#
ﬁ%%%%vLﬁﬁﬁ%%%%%%%ﬁ%iﬁ%%%%ﬁﬁ
NI RBEER AR EREN T R EFAEEBECH
O G B B g o b R BRR FE DLSE A b AR AR L 3 AR I
L EEFRESEEEY —BHREAE YN LR B HRE
FEEFE It EEFAELEBE AT HERALEBE LM —

:

EHRERER—EEMER ZB8LIERKFSERT —FE
REASTHM I REFEEE UBSLAEMPREEAS
BEHAER - KBEHEERY A -

[0006] AFEHAE _EHMORBT —ERBFETE
BANKBEIRECREEEHMAB PR BN — kR
CAFEEHERNI —TREREXBERNT > LRKREFHE
HEaiE W —EEFEAELEE (remote UE) EHZ —EHl %



I577@1%4135745 5 ' fEIF F#A:105.12.2 BEH

SHME  URR LA ERNGSRAEE R LN BESEFHELEE A
LT EFERAEEBE A —ESREENR —FHEFIERE >
Z-PEERAEEHEMPECHAERLRE  UB S Ll Z 4D
CEAEEEMREX —EBEHEERS AR -

[0007] A HEBHZE=ZFHFRHKT —EEE—EHSWEH
w ARk —ZEFSZTHEREE EUR—RBEER AR &
ZEHWENINAUFEABTCRBEEAELEEHERPE Y — B E
EFRHERE LHRERUEBRBGAURTE LARSE @K AT
REARBEB AN EREN I —PHEAEEE M
12m@@%@%w b A% ] 2R RO DL B R b AR AR U 8 23
A E AP EERABEEZ —EEGREER —FEHEME
%ﬁﬁtﬁﬁﬁ%%%@%—¢%ﬁ?ﬁ%§ﬁm¢%ﬁ%
ERE BRI ERUSSREIEM P EERAEEERK

—HRZEEEHRKRERSAR UARBLAXLEHEERS
Mt EEN LM EM PEERAELEEY —FEX—HEHEER
KRB EII#ER -

[0008] A BBH X BENEMORET —BRBHET %
BARBOIRBERAELEEHEBRPE T HURN -REER
ZAREBERBEIZ —BEREAELEMAT LHAREZE
AAEABRE RENIE -—STEEHAZEE —ERRERR —
ﬁﬁﬁ%%’%%—¢%%?ﬁ%§§m¢%ﬁ%%%§i%

Hft PEHEAEZEXKEZFWR NS BEHLEHEERS R
i MERREBLAEENEERSAREEY L Xt g
AEREZ —FHEX-—HEBMNFRAE LN BTIES -
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[0009] REM ASBIEMMMAFHEEELE  LARZIR
@&f;ﬁi}\i’EKHE%EZK%%Z%%?EFE%E@W’ié’ﬂﬁwfﬁzﬁﬁ
BN AP BBEZTHERAEERRBEFAT AMEND
EENE A S -

[ B e ]
[0010]
EIBGRBEAZH -—FHAMRAZBRABABREZIAE
=
E2BEGRBEAZH -—FHOMAZITHRAEEZRE
B -

% 3A 81 3B B4R A% — 8 NG PT I 2 A8 AR B (X
AEEEHEETEAEFIE -

EAAE R B E3ANIBEZ BRI AT 2 HEAANKE
FRZAEFIE -

% ABE R IR E3AHEIBEZERAI A ZEABHNER
E_EZEHEF?W"
ESEGREASEEIAEIBEZERAI AL Z — ¥ —
B CESEILZAEFIE -

EOAB G BEAZH BRI A ZERREZ & WA
E %z REFIE -

LS6BEGREBEAZRHES —EHRAFMEZBRREZE A
HEHRZMAEFINE -
ETEGRBEEIAHEIBEZERA M AB P EER & &
EFRSEZPEEREFZAERFIE -
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[EfEAR]

[0011)] AEHFULWEEBEIABRHLIRESR - B8
ERRPAFHIEMMERURTARH L AEGE  EE
BTHEREATREKE  FE 9 RN RAEESKRE
Xt R E=REEBRFEFHT IR IGIEREERE
AU BB EEARH BN T3 LU B 24 3585 2 (7 % 4
o

[0012] % | BIRARBARHE —EHOAFMLE EREBEAR

‘ﬁmﬁ%ﬁoﬁﬁ%ﬁ%ﬁum@ﬁﬁ@%%%@ummwﬁ
R 150 H P TEERAKE 110~130 1R 47 M RIS M B 150
CASGEZEHEN (EE I BETLUERETR) LU EREES
RS 1SOLUNMESAERERBENNTEHRE - 78 8HR
B 40 RN REEE SO AR EEHE N BERTHE
FEB 110~130F SAAMNRTETELBANWGEN(E
B IETLUEFER) THBEREE 110~140 H 2 2 #4037

@ GHTECERAELEE AFTHEREE 110~130 HRME
R 1SONREERN  FUTESH@EREEE - 4
e T TEHEALEE YOERGUERBEEE 150 WRE E 5
o FIUTESEREAEHE -ORER  THEALE

110~130 A E BT HBALE 140 HIRHME 150 ZRIAUE
AR EBAN DB - TEHBERAEE 110~140 T ST AR
FH EENTE FRENK ZXNEK - XEAEFIHE
#HE AEHAYEREER SORERACEREAEN -
[0013) fRE#MEE 150 SEBHERB IS ®E G
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EMEEEE EFEERLER ROBEHEERK -
Bk REER 150 BEFIMEE 151 Bk L@ 1520 &
FENEE 151 RALEEERERY  YEABERS

PR EBREENBERAKE 110~130 HiE LMK 1520 M
BOEEK IS2EBUBTTHEE @BRHWERE UREA
B (Bl BEERE) BNE - FIEE 151 B0 MK
152 B & [ 44 — 50 % B 49 B B 26 B DLAAT B Th e o 2B B 5K
0 FNMEK 15 TREEABARNERE R INE K
( Evolved Universal Terrestrial Radio Access Network °
E-UTRAN ) MEEDL—EHEXLEMSES (evolve Node B
eNB) > Bt : FAMEEREHBS  ER (macro) E & -
B (pico) HM A ML LB 152 A8 EEHSKL
( Evolved Packet Core: EPC) EEBET : XEH F Ak =
( Home Subscriber Server HSS) s fTEEEE R ( Mobility
Management Entity - MME ) ~ IR B & #8 ( Serving Gateway >
S-GW )~ 8 & K #8 & 18 25 ( Packet Data Network Gateway >
PDN-GW/P-GW ) ~ ZZ2 FH F 3 mE % L ( Secure User Plane
Location® SUPL) Z i 43 & ( SUPL Location Platform:> SLP )~
DUR MESE R B hRE T B 5 o

[0014] EERigw > KOME 152 BEUE—SEEE—LA
4% 2 FE B (Access Stratum > AS)> HALDURE L L L EMH
MoK - BixR AHXZR2ENEITFBEEEAXL
ANBEREESEEEROZEH P LREATES O -

[0015) %5 2 [ {R1R 3 4 5 53 — 5 6 6 B st 2 17 8 58 A 5
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BerREEH FrRTHEAXBEIBERARETHBEALE
110~140 H A ME KR 10 EE8 20 FHEEE 30
TREETE 40 AR AT S0- M KT E 10 {7 LUE 4t 8 R
K ISOREMBINTHEAXBCHNERER HBEYK
ThiE - BIREZRER - MU B 2 10 4 ¥ 59 48 (Radio Frequency -
RF) #8 11 - EEEEXE 12 URKRH 3- LHEEEHE
RARANBITERCHEE UREZSHBFSE £ (Hl: &
BHEEZHBEE (Univer'sal Subscriber Identity Module » USIM)
E)(kRi@R) HEEEE 11 CHWER - SHEEELE 12

 TAESEEBEBELUNTEACHED  OESLRABSR
| ( analog-to-digital conversion > ADC ) /% {7 & Lt #& #
( digital-to-analog conversion > DAC) -~ # 2% ( gain) % - &
BHEMAR - UREB/MES - HHEXE 11 T8 X 13 &
WHERGBER TN ERSCHE RS LA UL HE
ERELEE PE—SEE RNAEHEEEEE 2BKREER

Q@ v LHEECHESRSHEESEHRUSAERE 13 ETE
BRoHEEE I ATLESEEBEEBEURT Ll s EEm
BRI HEEE 11 0JEFE—RESZS (mixer) UFEHEE
R MENWAEACHER S —BEHE R RHET
BEYEERT EHEERLET RNOBEPEERTH
B A2 900 Jk#K - 2100 Jk % - 3K 2.6 F H - B A & 4E - Bl
B IHE (unlicensed band) (1 : 2.4 FH ) e EHMEHER
TR B -

[0016] # 41 % 20 A S B AR B & - MKk E =

%

8
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( Micro-Control Unit > MCU) ~ FE FIjE B 28 - BB A5 &2 #H
22 ( Digital Signal Processor > DSP) & - FJ L% i & f% W 5 48

10 DA$h{T B R 75 M8 B% 150 £ ff #5837 B9 1T )38 AR E K i BY

MG EREZK  REFERE 30 FEIRNBAER - BE2E
H(RE F Bf 26) FHIETREE 40 IR

AEB SO ASYE - B E > EHH 20 R A DIHHAE
sl TS 10 BEEEE 30 BAEE 40 DIERBAKE
50 DISWITABRBENRBHFEE T & -

C[0017) ER—EHEA  EHB20UUZRESEEEER
SEE 12 (EB—EHEHEES -

[0018) EEEFHBIOUSICERE (flu: BREFNEER
(Random Access Memory » RAM) ~ {& B3 52 1% 8 (Flash memory) »
o JE $E 3 % B8 % 7% B ¢ & 8 (Non-Volatile Random Access
Memory * NVRAM)E )~ itk FHE (Fl0 @ BwEBEER)
Se 2B g o % B (o - ME E O BE (Compact
Disc Read-Only Memory »+ CD-ROM)) ~ 2 it Z £ E & - F
LEEESE - UREAL/SZBRABECEABSEF -

[0019) EE R# B 40 ™ B ¥ && #H ~ %8 ( Liquid-Crystal
Display - LCD) « 3 % — # %8 ( Light-Emitting Diode » LED)
5w 52 - B, & F 4% B 7~ 2 ( Electronic Paper Display+ EPD) & >
AR EETRIIEE - X% > BrEE 40 TE—FEBHE XD
FEEERES AULEAYE (0 FHEXNBEE) &I/
BvHE -

[0020) @ A#EE S0 AE— KL EZETS - #8 - BE -

9
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BRI - HAEE - T2 A - UR/SWNAE > FUES AR
NEBREFELD -

[0021) B A BB E » 5 2 B F7oR < T & BUIR f#—
REACEY > LHEAUREAZH L FEGE -

[0022) %5 3A 81 3B [B %48 ¥ 4 3 05 — ¥ 16 B F7 3 & #5538
REEAEEBEN BRI ALEYE - 8% THBEARE
BI0~130 B WIRBEEE SORTERBUBFETS T4
CTHRBEEAELEBEHERTETERERETE AT ER%
HEBRS AL (S B S310) - BHIERE » 17858 7 8
I~ 130EBERB RS AREEE 150 S M ERES B
'ﬁ%%%EoﬁﬁEﬁ@§m@%%ﬁ<umm>ﬁ$u&@z
HEBERBEKE (Packet Data Network » PDN ) #H i 2 & 1T

[0023] % FTHBALE 40 T T REZRRFLUE
REKFEODBEREEE (S8 S320)- HEKR > 78
FEB 40 BEE —FRERRAE MAIHBEALESE 110~130 &

@ T HERAEREHEE—BHERRNERLEENE
BRES A - BOIKR THEALE 110~130 A EE—[H#
HEERRF LN ER  FAEHEA R E RSN URER
ERTHBALE 140 B K B E B B A 5 K ( Direct
Communication Request) AE - BI{E L MR EBHEBER$ A
gﬁ o

[0024) % —EHB » B 3202 FHEREFTUEE
XAWERFR MBAABFR B dRERALSS—

HWZEE4YS (Discovery Announcement) A E » H{TEIBEAEE

Iﬂiﬁlﬁﬂ%ﬁ%

lll

10
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110~130 EFEKIEREEAERETHETHEARE
140 - {TEIBALE 110~130 EF EERIEREETE
Mg EARRETRFESRREHMESEE R R
HEBERD AR -

[0025) #EHE—HHH > $B S0 FREREFTLE

1l

i

A BWERAR > WE4BEF- > b FRHERARR
— ¥EFZ K ( Discovery Solicitation) A E » HifTE#8BAEE
110~130 FEHEKINEZFRFAELB LABRE —BHERKEE

( Discovery Response) A S 1FHBALE 140 - #£5 4B H
o ERSTHEAKE 110~130 EEEERREEASZH
BRI ETELEREENEERSAR > AT 0 17
BEEE 110~130 AAEEANBEREROERE L & T &
RS E AR ENEBRAS A - BEENE
FER BWERSFR FHEALE 110~130 AL HRELR
S EG S TEHEAEE 140 2B BER - TEELERE
EF BRI ERER 140 -

[0026] [E1E(%5 3A B - #45 BE $320 2 4% - {7 8 3 AL
140 BERF KB O EENEBERYS A O B KA RE/ &
BT EEALE 110~130 hEE N BH B ENEKAR
M/ REE (H B S330)  ERR EENRERSAKHN
RS IRE/ S E TAREBU TERAKRE © B RE
#Z ( Received Signal Strength Indication > RSSI ) -~ EA %t Lh

[

( Signal-to-Noise Ratio > SNR ) ~ #i 3T @ E - # ( Adjacent
Channel Interference » ACI)~ & £ £ 3R 32 ( Packet Error Rate >

11
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PER) ~ 8 {i 75 22 38 ( Bit Error Rate » BER) o

[0027] 4% > {TEEALEE 140 B 5 B S330 h B a9 1T
B i I g TEBRUET —H—EA (HF S340) - HEIE
BEl BRTHEALE LIOFERNEBHEBERSL AL
ARENBERAERE/LHE R ER £ B S330 f %
BEHNRETHBERESR 110 -

[0028] — B - —BARACEZFERIBEILISZRE 788
FEE 110 BIRS —BHRW (active) FRFEHAEHRE > &7
EFSHBEFALEE 140 BREMAK 150 CHETER TR E

R T EEAEE 120~130 BN SIEB B (non-active)
'¢&@%%%§
[0029] % s E(RIRB A EIE 3A 8 3B B .2 B i Bl Fr st
- —BACERBRUCALFIE - THERALEE 140 4
—EEBEAFKRALESTHBEALE 110 (HF S510) -
FERIEZBAFTRALE  THBALE 110 5T T8H:8ER
@ £ 4OTMABEAEK ISOERERTERE > BREAR 7
BBIAERE 110 H32 —H 5 K ( Scheduling Request » SR)
AE HAZEANFE B #H ( Buffer Status Report» BSR) REEE
AR 151 (H B S520) RABNEFNEK 151 BRAEER
EHEBMEBERES — LIT#HF (UL Grant) SAE (4 B S530) -
BE CTHEALEB LNOATHEALE VORTHBHRE T
LRERE (HBES540) HERR  THBEAKE 110 LB 7T
BAEKEBE MOBHERLEANRE AR BZBPCSANE (HHE
BEUS2EE-REAGBATMNERFETZHEBEESE TR

g
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23.703) BHEE B R2ERFCENL - 2B THRARKE
110 A EE MBS E S530 FINECZEREERERERTE
— AR ERLTEEALZEE 140 (L] S550) KM > WX
FERIAEE II0ETHEAERE VOREERREHEK LE
17— % —i - FE—E M > H B S550
b B it B B T B 4 45 & JE ¥ %] ( Radio Resource Control’ RRC)
v EHRFERAR

[0030] [EFI% 3A B - #BH B S340 2% > TEHEAE
140 ShFEGREE v 2R EEISH (H B S350) - Al ERAE
GIBFERALE 40 ETHBERERE 1I0ZHMB —H — B
ZEARANRE -

[0031) R ESRECEHEEB R — A > AWHE 6A
B B EAESE 110 432 — 8 ¥ %% (MEASUREMENT

CONTROL) SAEETHBHALE 140 ERTHENAKE 140

(3
i{’lf_l-lil
_
el
m
o
&k
S
o
3

pafiti}
M-
Ezmb lﬁﬂ{ﬁ

il
=

4

HITEBRECER - B2FE > THEAE B 40 HE2zEEEH
gem 2 E % (MEASUREMENT REPORT) REETE B

}

AT 110 T ERRETHEHEANTHERRE - &K
GRS IEAE - AL BMIEBETE - HAEHSRE - U/
WA TEBRE . 2% AITHBEALE 140 KR T E A B 8=
EHREESER—BEEMAE HE2 WHTHEAEE 140 &
HTHESE SOZHTEERER °

[0032] BRI EHRREZEHHAEDKZ S —HIiE
6B B Ffi~ BEONRE CABZERS > TEHEAKE 110
— BHZHFAEETEHEARALE 140 ERTHBEAKE 140

nuh
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ETERREZEN - BZ FHEREE 40 ERLEEH
Ry —EREBRABTTHBEREE 110- KT > FARES
6A B EBBINE % RATHBEALE 110 kgl
HEERREEEEN—HEME B2 MHETHBEAE
BIORETHESE S0 2 hBMEREF -

[0033) EIE% 3A B » #5 8 S350 2% > H{THEALE
B0 40 BEFTREZTEFUSKTHBERLEE 140 ffF
Fh I EEE (5B S360)

[0034) 7 — B HE Bl > % BE S360 2 M R 2 5 o Ll £ i
 THEREE HOFHE MEAABFRTHES ANERS
R TBEAEE 120130 BEEENHREEE AL T E
BB E YR ES BRSBTS R E R
AS A% - NE - WEIBEFTWELBHERSR -
BAEE 12030 EBENIEREERER  BHHEHE
ENHLELEBEYRBERASAY A2 EEEEXREER

%

i

(\L,

@Iﬁﬁfﬁ

o
CIIm

[0035] ZEZE—EHHEA - $ S0 ChBEREBFALULS
HITEEAEE 110 FRE - S TBAFR P FEHER
B VNOEFE T RERAS MITHBEALE 120~130 £ 8
KE B ER AR E S ET RS LR ES SRR
BN EREBEHEBRSAR - E— FHEH - 5k
FRALTB —BREREEAE - BRExR > THERESE 140
AAGEBEKETEHBEALEE LNOFERN T BERAL R
BKEHE BENESIABFRTOER ANER R RANE
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ABEFAWER BHERAR H-—WIARE > THEIAK
B0~ 0EBKBTHBEALE HOFERNTRERAR
mE AN RS R EEHRBERLSARNERETREE

(o036] [E % 3  HE B S360 21 TEIEAKE
140 ER A KIWEBREERLSARNELARAE /&

A M ATER A E 120~130 PR E N A H &£ 8 B KA
E‘s‘éfg/%’féf%‘EZ*E?%JE)?H&?UE"J%E%%EIﬁlﬂféﬂ%ﬁﬁﬁ%ﬂ?é’ﬂ
BREAETEBEALRE 120~130 FRERHF &G E M
Fl%E (FH 8B S370) BEIKH  WRITHAEAEE 120~130 4%
SENRFREB LEETERE  ITKRARZIFREARRE
FTRTEARIENZEEFRERNEBEHEERS AR F
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