PCT/CN2016/094111
1/14

WO 2018/027528

an

53008 d|
ddOE/dDOE-Uou

DBISNAUMYPSISI ] ..%. .. .......

S3800E di
ddDIE-LOU DRISNAUN

858008 ]
ddOE-uou pajsi]

oo e P . J P " me-Buinieg FOpONS

JouUIRI| -4

SBONIBG
joeledp




subcarriers

WO 2018/027528

2/14
subframe .
% - B - B *
dawnimk; downiink
siot .~ slot
Ts!ot:’ ngog
L)L
N,,., OFDM S‘ymbﬁi ;\:
7 ATDL
k """ 17\’1{3

12 subcarriers

{=0

[= ;\;a -]

_yY‘/i"

PCT/CN2016/094111

»n

r,(‘.'B
N -1
+Vse

Resource Block

DL A TRE
Ny X N,

§ ymb
resource elements

~resource element

Fig. 2



WO 2018/027528 PCT/CN2016/094111
3/14

UE-2

UE-1

1. Direct Communication Request

2. Authentication and .
astablishment of security association Fﬁg, 3

. LTE subframe (PUSCH . LTE subframe (PUSCH
~and PUCCH transmissions) "~ and PUCCH transmissions)

MEELT:

§immmnnnennnds}
D2D subframe D20 subframe

D20 subframe
020 Tx Resource for device 1 02D Tx Resource for device 2

periodic resources used for scheduling assignments

saby UET AN Y

SAby UE2Y 7 |
& data paitern used by UE1

7

data pattem used by UE2 Fi@ 5




i

PCT/CN2016/094111

4/14

. Ny

L mmm 08484)] m%_wwmam%bg“ 0881) SUCISSHUSURS :
UCISSILUSUR 1814 NCd DY \ UOISSILSURI 18J0 NQg 1wewiubissy Buinpaysg /
i \
* BOHGd [BRUCT HUIBDIS g
(NS
NN 7 \f“
o deumg Ldu-Liepon
jpod x| "LepouyS pod ] TlepowTyg
( 1euuoy 10q B9} ueib 18
J0B10Y) SUOISSHLSLIENS 0818 SUOISSHUSLELS N
g "B . Z gy y/ﬁ
UOISSILUSUER 154 110d DV \ Nad wsiwubissy Bugnpsyog /
X DOLIAG (AU SUIBPIS >
v B HNAS

19510 BIRRZBPON

doung Lol OBWNG Ldel GO00W o OB Ll 200N

WO 2018/027528

F:-3

%,

-3

¥

L

jood "X} " zapow g DYBoUNIL ¢ 50T X[ Zopol VS



PCT/CN2016/094111

WO 2018/027528
5/14
i
i
pCL
MME
S/PGW
pplicgten
o LTE-Uu < A e
UE B E-UTRAN
HSS SLP
LTE-Uu =]
PC4a .
PCab
PC3 ProSe
; ProSe Function Application
pC2 Searver
i
PCL



PCT/CN2016/094111

WO 2018/027528

6/14

JIEPIPUED BOINOSBI OIPRS BIED

SO0UNOSSY GIDEI BIED POAISSA)

Sa3n08ad OiDe) BIBD POAISSS) J0U

swaanbal Agjap

7 SNEPIPUBD SN0Sa) oipel »ep o Buisuas Aflisus

¥ SIBPIBURD 92un0sas oipel eiep Joj Buisuss Abisus

+
d=1 fealle 1eord
mk MODUIM UOISSILISURR ymn {swinooi B9 mopuim Buisuas .
w L w SBAgNS
alun e p—
¥
Asusnbay

l0od 20in0sal erep



PCT/CN2016/094111

WO 2018/027528

7/14

r L]
SOWRLANS ABpUODaS §
jO SjepipUED 90IN0s8s ofpes ejep &

sewenqgns Asund
10 SIBpIPUED B0IN033I OIPES BIRD

$B0INOSBS OIPRS BIED POAIDSHS

500411050) OIPEJ BIED POAISSES J0U

uswaanbal Agjap

.+
d=T fealle 1eord
mk MODUIM UOISSILISURR ymn (swinooi "Ba) mopuim Buisuas .
w W w mzaow@é SUWBIGNS
alun W
- L} . h m
48
4 L
.w ]
43
£ 2
4
SUELATS RIBDUCOSS 4 Wt BUIBYYNS JO) (Buisuss ou) !
- e ONELLIOIUl DISUaS Jo %08 UOISSILISLIES) TN fousnbay

l0od 20in0sal erep




WO 2018/027528 PCT/CN2016/094111

8/14
Vehicular UE - _
data pending for transmission resource sensing procedure
v radio resource reservations
» : ) « fadio resource energy measurements
radio resource candidate search and rankingl, ... : 9y
in primary subframes :
¥ :
select data resources :
in primary subframes
data resources

radic resource candidate search

< inprimary subframes ~~~~~~~~~ 2 ! L
. - and ranking in secondary subframes

foungd?

Yes

¥
select data resources
in secondary subframes

““resources in secondary
. Ssubframesfound? 7

A4

select scheduling assigment resources

¥

transmit scheduling assignment

Fig. 11

transmit data




PCT/CN2016/094111

WO 2018/027528

9/14

r L]
SOWRLANS ABpUODaS §
jO SjepipUED 90In0sas opes ejep &

sewenqgns Asund
10 SIBPIPUED B0IN033S OIPES BIRD

$B0INOSBS OIPES BIED POAIDSHS

500411050) OIPEJ BIED POAISSES J0U

swaanbal Agjap

(SWINGO LW " *SWINNE - ‘SWNNT- ‘SWN0L-W) | 218DIpUBD 90in0sad sipel 218D AlRpunes o) Buisues Alsue
(SWINCOL-W ™ 'SWN0E-W 'SWNNZ-W SWNE LW 7 SIBPIpUBRS 804n058) gipRl E1RD Aepuosss Jop Buisuss Alisus

(SWOQL-N 7 SWIQE-N 'SWIRNZ-N 'SWIg0 LN | 21eMpUBD 904nosad oiped 21ep Arwiid Jop Buisues Abisus

(swipgoL-s ™

(SWNQOL-U ' SWIQEE-U 'SWHNZ-U ‘SWO L -U} ¢ S)BpIpURD 20in0sas oipel eep Aewud Joj Buisues ABisue

SWINNEC-S ‘'SWN0Z-S 'SUIQNL-$) 7 SIBpiDUBD 80in0sas oipes myep Aewiud sop Buisuss Abisus

zi ‘B4

+ (SWNO0 L~ 'SWINNE-S 'SWIH07- ‘SWIONL-1) & SlEpIpURD 20Un0sas oipes e Atewnd Joy Bususs ABisus
d=7 fealle 1eord
mk MODUIM UOISSILISURR ymn (swingoi B9y mopuim Buisuas .
w iU s W w S00} msao“@é SWoNg SWIO00L SWG00L SWRIGNS
a _ e ny . -n C -§ [ 3
g s
Ry v}
T
i8¢ D
.w i
i R
S iy W
44 e
EosesP00L SUIGO) (Buisuss ou} SWOO0! SWOogL  SWoodh |
slBligns Alepuoses g e LOISSIUISUE 31 iy by N foumnboy
l0od 20in0sal erep



WO 2018/027528

PCT/CN2016/094111

resource sensing procedure

in primary subframes 3
™. foung?

Yes

10/14
Vehicular UE -
data pending for transmission
resource energy meastrements:
h: .

: -t : resource reservations .
radio resource candidate search and rankingl, . :
in primary subframes :
¥ :
select data resources :
in primary subframes

data resources

radic resource candidate search
and ranking in secondary subframes

¥
select data resources
in secondary subframes

| FESOUCE energy measurements
' resource raservations

: reservation priorities

Mo =c=c=cxszoxazozaxaza=zax

preemption procedure

““resources in secondary
. Ssubframesfound? 7

A4

select scheduling assigment resources

¥

transmit scheduling assignment

transmit data

Fig. 13

&

preamption procedure

drop or not drop

W drop data

the data?

Tno drop

select radio resources for data,
also among reserved radio resources

Fig. 14



WO 2018/027528 PCT/CN2016/094111
11/14

Vehicular UE -
data pending for transmission

Channel busy rate - ™
drop ornotdrop o~
.. thedata? .~

»f drop data

resource sensing procedure

“Tro drop

' radio resource reservations

- — . ! radio resource energy measurements
radio resource candidate search and ranking ‘ gy

in primary subframes

A4
select data resources
in primary subframes -

¥
ol radio rescurce candidate search
and ranking in secondary subframes

L~ dala resourcas
<. inprimary subframes O
I found? <

Yes

¥ y “
select dataresources | “resources in secondary ™,
in secondary subframes . Subframes found?

select scheduling assigment resources

-

transmit scheduling assignment

transmit data FE@ .15




WO 2018/027528

Vehicular UE -
data pending for transmission

k4

12/14

PCT/CN2016/094111

resource sensing procedure

' radio resource reservations

in primary subframes

radio resource candidate search and ranking :

¥

select data resources
in primary subframes

&

radio resource energy measurements

> 3la resources
<. Inprimary subframes
™ found?

Yes

¥

radic resource candidate search
and ranking in secondary subframes

¥
select data resources
in secondary subframes

““resources in secondary
. Ssubframesfound? 7

HYes

-y

A4

sefect scheduling

assigment resources

mornitor scheduling assignments

until SA transmission

fransmit scheduling assignment

~Tollision with other ™
dala fransrission
_ detected?

R

monitor scheduling assignments

until data transmission

transmit data

&

Yes

e detected?

A GABNSMISSION~_
priority > priority of

other UE -
~gansmissionZe”

~collision with other ™

N . . Y85
data transmission >

Yes "

“Aaia transmissioi™e,

priority > priority of
other UE )

~gansmission”

No




WO 2018/027528 PCT/CN2016/094111

13/14
Vehicular UE -
data pending for transmission
®
select data resources resource sensing procedure
A 4 : ' rac . ;
A rements ! ' resource reservations
y , 1 1esource energy measurements . :
radio resource candidate search and ranking P g/ nnnnnnnnnnnnnn : ‘ veservation priorities

in primary subframes

¥

select resources for scheduling
assignment in primary subframes e m—nt

Mo =c=c=cxszozaxazozazazax

¥
radic resource candidate search
and ranking in secondary subframes

7 BATESOUTCES
<. Inprimary subframes >3
™ found?

preemption procedura

Yes

¥
select resources for scheduling
assignment in secondary subframes

L~~~ SAresources
p<_ in secondary subframes >
' found? '

&
&

¥

transmit scheduling assignment

fransmit data E::Eg 17




PCT/CN2016/094111

WO 2018/027528

14/14

r L]
SOWRLANS ABDU0DSS §
10 BjEpIpURY 20IN0se) oppel v &

sewenqgns Amwid
1O SJBRIDUED S3IN083I 0IPBI VS

SB0M053] OIPBS YS DOAIBSES

£304N0S3) OIPEI S POAIBSHI 10U

uswaanbal Agjap

+
d=T fealle 1eord
mk MODUIM UOISSILISUR] ymn (swinoni 0a) mopuiw Buisuss .
v v SUIQoo-LU T
T 3 d oow@ SuBIqNS
oL _ il
- L} . h
£ i =
f L4 &
43
e v d ;
Lo (n 12
SUIBHANS AIRPUOIES Wi SLUEAANS 10} armmwg% ou)
UORBULIOIT DUSUSE 16 308 UOISSIUSUEL 3N
¥
jood samnosal juswubisse Bugnpeyos fousnbaiy



