Date @qualcomm Location

Future Forum WP
2020




V2X RIFRL7 S5
(EIER)

- NFEmE

- JBRMNRE

© ROTIEREENK




R FE

C-SA

- EX HFUse ca

R

-

va~d VALY

2016

selL AN iBERE:

=

2017 | 2018 | 2019 | 2020

Start of application layer
message definition

L)

Completion of Phase 1 in
C-SAE

Planned completion time/

postponed

Related WI led by Baidu



SN/ =
N

£

PSS

K

CSAE

Phase |

(VehiclePaymentMsg)

Description Sender Phase Il Messages Description Sender
Messages [Msg_MAPEX iEitE. BTESITARK, AERESHS. RU
[Msg_BSM HARS OBU/RSU (MapExtented)
Msg_MAP it RSU Misg_PAM IR, Ba T NIEE e, Fiaag RsU
Msg_SPAT = ENT RSU (ParkingAreaMap) PAR BE a2 it Y2 A 5 | SE R
Msg_RS| BEE, SRSl RsEnsE RsU Msg_PMm R 08U
IS\ (PlantooningManagementMsg)
[Msg_RSM BllZze, KMmES5ENER. RSU [Msg_TPM RIBEHER S OBU/RSU
(TrafficProbeMsg)
[Msg_Psm ITANNEEAR S OBU
(PersonalSafetyMsg)
Msg_RTCM RTCMESS HEag = RSU
Msg_SSM R OBU/RSU
(SensorSharingMsg)
[Msg_VIR ERREITHRERNEEK OBU
(VehiclelntentionRequest)
[Msg_RSC RSUKIX, RZEIRIRMS | SIIEMRE RSU
(RoadSidCoordination)
Msg_VPM R ERR OB RIS E R B OBU/RSU




N R =R
SAEFIETSI

- SAE
- J2735 JEIEEEEERFH
o J3161 LTE-V2X IAREK
0 J3224 BGNH=E

- J3186 ti[EZE0#

- ETSI
o EN302637-1 CAM 1 [E/RAN
- EN302637-3 DENM fa=CIA S & A
- TR 103 562 CPME4NHE=



—ERN I R3S

¥amER Ry R SEING RN
FENMERE

SESME B2 i PERI T EE
ZEURF &
VRU (@S T
V2X eCall {38

G iMEN B3R
iMENES & T

SRt BEAE
X EEL
V2XSERS SR

ES =yt ZEAmIA

=EHE

TR




—MERNAp=HR S

HRRBE FaR7 S
° &;ﬁﬁ%}_ﬁ%&ﬁ o BANHE=E
Hnxowe e A
« SR ESTR R SRR A ] - IMEZURIE, ICAF
- R EREESK . EEI’@J?H BA
o ITIMERE & 7EZHBA
o (GIEIEE o |ImBTZERA
°© ZRITAYHE . 12V &8
* IRRHEE - BE5AE
© IELUI‘i}_‘_ o, Eiﬁ]ﬁ{j’




MEZNEZIE

- R CSAE Phasell B9iER zw\ﬁ?—;ERSU
SENMUZEIME, BDERRSUNIEM T - e - Cie) [ —laE) - (6] -fek
o Y ZE R AORRZ S | SAN R RN, x &5 %

- ZEHZ [BRIMELAR IS KB R R PRIE
THITENSIEREFiE— AR, r—— p— P

1
Detect hazard

Lane changd request

Response to request from B | Response to request from B

Cooperation|acknowledge

Maneuver for cooperation




o=

=

4 2mBA

& EZmBA

BIRNE A BEER T NE AR R ETH

HHEIIAE, %TU&HEM@L %ﬁ

7
. 2

HY

NBRRBVION, B, IKSIBIRRE.

IR ZE CLESIRMELE, IRMEEZE)
R B IR EIERE EH— iR,




ey

iR BA
E4RRA
« PR M4 2 RO
o SR
. RS

Diagram

-1
)
g
©
w
o &




Rl

KPI

- KPIRSTRZ= R —HIEESK, KBNS EARRRIRERR THKPIAE

No Name Speed [Range |Delay [Freque |Horizontal
(km/h) |(m) (ms)  |ncy positioning
(Hz)  |(m)
1 Sensor sharing [<=120 [>=200 [<=100 [>=50 <=1
2 Cooperative lane [<=120 [>=200 [<=50 >=50 <=0.5
change
3 Platooning <=120 [>=400 [<=50 >=50 <=1

of automation

Communicatio Freque . ..,Data |Range
. Payload d Delay |Reliabil g
n scenario (Bytes) ncy (ms) ity (%) rate (m)
description y (Hz) y (Mbps)
Lowest degree ) /65 |30 25 90
of automation
. Low degree of | ..y |y 20 350
Cooperative automation
driving for vehicle Highest
platooning degree of 50-1200 [30 10 99.99 30
automation
High degree of
automation el e =
Information
sharing for Lower degree
platooning of automation Bl 22 & =
between UE
supporting V2X
application and Higher d
RSU. igher degree 20 50 180
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Start of V2X
study

2015

Start of Rel.14
V2X work item

2016

Start of Rel.15
eV2X work item

L

2017
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Start of Rel.16 NR
V2X work item
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2018
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Completion of
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NR V2X New Features
FEXTTFLTE V2XAyttagssi

- B TFLTER S AEAME S, NR V2XSHFEHALANAFEIER G, A a3 BT 4L,
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RAN1
Sidelink[E]:5

Bl R A AT

é GNSS-based synchronization - Case 1 GNSS-based synchronization - Case 2 gNB/eNB-based synchronization
l
& & P0: GNSS P0: GNSS PO’ gNBIGNB
GNSS 3 Rx UE (1) P1: UE directly synchronized to GNSS P1: UE directly synchronized to GNSS P1': UE directly synchronized to gNB/eNB
O(‘
P2: UE indirectly synchronizedto GNSS ~ P2: UE indirectly synchronized to GNSS P2: UE indirectly synchronized to gNB/eNB
Data \ PB: the remaining UES have the lowest priority. P3: gNB/eNB P3: GNSS
communlcatlon
Ty UE Ry UE (2) P4: UE directly synchronized to gNB/eNB P4': UE directly synchronized to GNSS
o fUE P5: UE indirectly synchronized to gNB/eNB P5': UE indirectly synchronized to GNSS
yncRe
— L Shd -~ P: the remaining UEs have the lowest priority. ~ P§: the remaining UEs have the lowest priority.
- X RIFERESEN g - g o

P2 S- | s- | s~ | s | PS- | PS- | PS- | PS- | PS- | PS- | PS- Ga
BCH/ PSS | PSS | SSS | SSS | BCH | BCH | BCH | BCH | BCH | BCH | BCH P
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- Mode1: Gnb SEIEE
- Mode2: Ues BHEIEIF&E

- FFPEIAYSidelink{(Z$HEE
- NZWmBIABE, PFRIVHINEHTCX 3]

Resource grant
(Uu)

vose 1 (Y —— (Y

Sidelink communications (PC5)

jun

Mode 2 .‘ ‘

Sidelink communications (PC5)
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Broadcast Connectionless Groupcast Managed Groupcast Unicast
S JAN (NAK based) (ACK based)
Data <« - - - - PHY ACK/NAK Control Signaling (PC5-S; PC5-RRC)
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RANZ2

ASAY >
PC5 MmN
PC5 control plane protocol stack (unicast only) PC5 user plane protocol stack
V2X V2X
protocol stack for PC5-RRC protocol stack igr PC5-Signaling application application
, Vo \ TR N AT
"UEA . "UEB . TUEA . VUEB i UEA i UEB_____ |
. |PC5-RRC| i i |PC5-RRC| ! ! | PC5-S |1 {! | PC5S || . | _SDAP | i} ! | SDAP | .
i N ' I T I I o E i
[ Ppocp |t [ pocp ]i i [ Ppcp | iii [ PDCP | . [ PDCP | i} | PDCP |
: 1 ! 1 | | 1 |
| RLC | i1 RLC |: | RLC |1 RLC | | _RLC |t RLC ||
| e L Ll : | e ;
i MAC L MAC o MAC o MAC | | MAC o MAC ;
| bl b Lol : ! bl i
| PHY |4l PHY [ 1| PHY |ili{ PHY | L PHY ooy [ PHY ]
b 2V ... L L B S PP. R ——— b o]
PC5-RRC PC5-S PC5-U
PCb5-S: Control plane signaling over PC5 interface for link establishment, V2X service and QoS Info. Unicast only

PC5-RRC: PC5 configuration signaling, capability exchange, measurement reports between two peer UEs. Unicast only

A UE may have multiple PC5 connections with one or more UEs for different pairs of Source and Destination Layer-2 IDs
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| Upper layers |

SBCCH SCCH STCH . MAC-control |
Transport channel name Acronym Downlink Uplink Sidelink L L J I
Broadcast Channel BCH X - - = o
Downlink Shared Channel DL-SCH X
Paging Channel PCH X
Uplink Shared Channel UL-SCH X
Random Access Channel RACH X
Sidelink Broadcast Channel SL-BCH X . . .
Sidelink Shared Channel SL-SCH X Logical Channel Prioritization (TX only)
(De-) Multiplexing
_ _ | | | | Control
Logical channel name Acronym Control channel Traffic channel
Broadcast Control Channel BCCH X . .
Paging Control Channel PCCH X PDU filteri ng (RX Only)
Common Control Channel CCCH X
Dedicated Control Channel DCCH X
Dedicated Traffic Channel DTCH X HARQ
Sidelink Broadcast Control Channel SBCCH X
Sidelink Control Channel SCCH X
Sidelink Traffic Channel STCH X

\ Lower layer ‘
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NR PC5
SCFE 1%, HIRFNERRE

- V2XIBEFENENT 1. AFEfaEE, BEEIHEEEENEET.
- WFBEEES, EXTETPCHRHIEmESARE,
- PCSZFETFIPFIAEIPRIV2XB R, SFEFIPRIV2XER, (NSZi5IPve,

- UE BicE:
- NMEMBBE CENIIUE, ZIFPCS B(E5E0
o ILUSIM'BJUE, oi#{TPC5E(S
o UEARIEN FARYMI 5281552 PC5 RAT(LTE-PC58¢NR-PC5)
- UENRIEBC B V22X S RBING N F5 B K<ERAY
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V2X packet

Y

V2X layer

PC5 QoS
rules can be
inside V2X v

layer

PC5 QOS rules ( classification and marking of PC5

User plane traffic, i.e. the association

(incl. Packet filter set) of PC5 traffic to QoS Flows)

PC5 QoSflow

Y

V2X packet + QoSflow I D (QFI)

SDAP

(' mapping PC5 QoSflow to SL radio
bearer)

SL radio bearer

A 4

PDCP

RLC

MAC

PHY

* NR V2X 5| NFiHIQosS%] Range, FHTFHFETIEE
AO S iU,

- ‘Range’ 541182
Rz,

=i

IFREIMCR (&

INBISE

)5

3 GEN)

35



SA

- BT QosiERy

- BHIR(ES
o BRIERIGEREIR T IMEPME UFERISR

- PR EHEE

HO

36



=T QosifitHYtEE

ERTT 1. BiBFERE
HYISFBEEE (B, MUBMSE) , UE BIPPCST

V2X Application l l l l I l }cketsfrom an application ID (PFl) |_5 PC5 QOS%mm\u&Pcs QOSJ:—FXZE/{JH%QYT%%%

Layer
-y __ ¥y vy YV __ - PC5 QoS_ETXEHEPCS5 QoSE&41 (f1PQI & Range) , LA

7. e VX o pertets o PCS pS flows RV2XEZAY (40PSID 8 ITS-AID)
V2X Layer and apply PC5 QoS Flow ID (PFI)
» PC5 QoSHINIEFEPFIREKERAIPCE QoSifi, 7sHRIAR

PC5 QoS Flows

G s e s © V2XERRLENENEE GIEPFIsRERIRAIQoSEEL.
B, TSR, SEEREE,

iy Map PC5 QoS flow to AS layer resources ° /l\%%g(dﬁXj}Ez_/l\Qos%g&o

(PFI -> radio bearers)

““““ e oy e+ EGAIRE TRABNEN, REBHEHPF ALIEEE,

destination L2 IDs, and the

/ mode (broadcast, groupcast,
unicast)

L2 Link 1

AS Layer

Radio Bearer 1

Radio Bearer 2

L2 Link 2
Radio Bearer 3
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PQIZE

PQI
Value

Resource
Type

Default
Priority
Level

Packet
Delay
Budget

Packet
Error
Rate

Default
Maximum
Data Burst

Volume

Default
Averaging
Window

Example Services

21

22

23

GBR

(NOTE 1)

3

20 ms

104

N/A

2000 ms

Platooning between
UEs — Higher degree
of automation;
Platooning between
UE and RSU — Higher
degree of automation

50 ms

N/A

2000 ms

Sensor sharing —
higher degree of
automation

100 ms

N/A

2000 ms

Information sharing for
automated driving —
between UEs or UE
and RSU - higher
degree of automation

55

56

57

58

59

Non-GBR

10 ms

10

N/A

N/A

Cooperative lane
change — higher
degree of automation

20 ms

107

N/A

N/A

Platooning informative
exchange — low
degree of automation;
Platooning —
information sharing
with RSU

25ms

N/A

N/A

Cooperative lane
change — lower degree
of automation

100 ms

N/A

N/A

Sensor information
sharing — lower degree
of automation

500 ms

107

N/A

N/A

Platooning — reporting
to an RSU

90

91

Delay
Critical
GBR

(NOTE 1)

10 ms

104

2000 bytes

2000 ms

Cooperative collision
avoidance;

Sensor sharing —
Higher degree of
automation;

Video sharing — higher
degree of automation

3ms

10

2000 bytes

2000 ms

Emergency trajectory
alignment;

Sensor sharing —
Higher degree of
automation

NOTE 1: GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.

- EHIIETHIKPISTE MATHIP QIR BT 5
- {5 SPPP PRV B BB

« XFHERERIV2XISE, PQIFEEX3IFUu
EORI5QIsAYBYE
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Application Layer ID 1

SRR EUN IDE T

ppen)

PC5 Unicast link 1

UEB

Application Layer ID 2

PC5 QoS Flow #1

V2X Service A

V2X Service A

PC5 QoS Flow #2

V2X Service B | |

PC5 QoS Flow #3

\ V2X Service B

Application Layer ID 3

PC5 Unicast link 2

Application Layer ID 4

V2X Service C ‘

PC5 QoS Flow #4

V2X Service C

|

|

V2X Service D | |

PC5 QoS Flow #5

V2X Service D

)

]

Application Layer ID: 41ZE4%ID, RSU IDZ,

WHREN,

FN R

o XFE—PUE, MAREIDAXREKE—. SMEEREIIV2XEA, BARRT

LR,

R FEEIDRYSEEFH AR APCS ERRIERAIERE,
IRUEAREF T A EPCORBERZ R BinN FAEIDZ

BTE—UE,
ENPCSEIBEEA RS SZ R

SEZ IS

\
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