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1 Introduction
In this document, the text proposal is proposed to capture NR V2X agreements in TR 38.885 according to the following agreements made in RAN2#103bis [1] after discussing the scenarios proposed in [2] and sidelink unicast and groupcast in [3]:
Agreements

1: 
RAN2 to study and prioritize the Uu control/configuration of NR SL and LTE SL in SA scenarios, i.e. gNB and ng-eNB, as proposed in Figure 1 and 2 (FFS on the support of mode1 for the cross-RAT control).

2:
Capture the figure 3 and 4 into TR but will be deprioritized compared to SA scenarios. 

Agreements

1: 
Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.

2:
RAN2 to study the potential L2 solutions for the QoS support of unicast and groupcast in NR sidelink (including HARQ feedback, ARQ (if RLC AM is supported), PDCP packet duplication, configured grants, etc.). 

3: 
RAN2 Working Assumption: Uppler layer will give the information if it’s unicast, groupcast or broadcast (We will ask SA2 if they can provide it).

4: 
For groupcast, destination ID for a specific group and for unicast, destination ID for the target UE need to be visible in Layer 2 respectively. Source UE id should be also visible to Layer 2.

5:
For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.

Note that the text proposal contained in this document is drafted on top of the latest version of TR 38.885[4].

This text proposal is intended as the outcome of the following RAN2 email discussion:

[103bis#35][NR/V2X] V2X agreements (Huawei) 

      To capture all agreements made this meeting in NR V2X into TR. Expected output is agreeable TP

      Intended outcome: Agreeable TP submitted to next meeting

      Deadline:  Thursday 2018-11-01
2 Reference

[1] R2-1815607, “Report from session on V2X (LTE and NR)”, Session Chair (Intel Corporation), RAN2#103bis, Chengdu, China, October, 2018.
[2] R2-1813933, “Scenarios for NR V2X SL communication”, Huawei, HiSilicon, RAN2#103bis, Chengdu, China, October, 2018.
[3] R2-1813932, “Support of unicast, groupcast and broadcast in NR Sidelink”, Huawei, HiSilicon, RAN2#103bis, Chengdu, China, October, 2018.
[4]  3GPP TR38.885 V0.1.0, “Study on NR Vehicle-to-Everything”.
3 Text proposal to TR 38.885
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GC
5G Core Network

EN-DC
E-UTRA-NR Dual Connectivity
EPC
Evolved Packet Core
FR
Frequency range

GNSS
Global navigation satellite system

ITS
Intelligent transport systems

MR-DC
Multi-Radio Dual Connectivity
NE-DC
NR-E-UTRA Dual Connectivity

NGEN-DC
NG-RAN E-UTRA-NR Dual Connectivity

PSBCH
Physical sidelink broadcast channel

PSCCH
Physical sidelink control channel

PSSCH
Physical sidelink shared channel
RAT
Radio Access Technology
RE
Resource element

RSU
Road side unit
SA
Stand-alone
SL
Sidelink

V2B
Vehicle to base station
V2I
Vehicle to infrastructure

V2P
Vehicle to pedestrian
V2R
Vehicle to road side unit
V2V
Vehicle to vehicle
V2X
Vehicle to everything
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5
Sidelink (PC5) aspects

5.1
NR sidelink unicast, groupcast, and broadcast design

In NR V2X sidelink, broadcast, groupcast, and unicast transmissions are supported for any of the in-coverage, out-of-coverage and partial-coverage scenarios.
For the purposes of physical layer analysis, it is assumed that higher layers decide if unicast, groupcast, or broadcast transmission is to be used for a particular data transfer, and they correspondingly inform the physical layer. When considering a unicast or groupcast transmission, it is assumed that the UE is able to establish which unicast or groupcast session a transmission belongs to, and that the following information is known to the physical layer:

-
Identities:

-
Unicast: destination ID, FFS: source ID

-
Groupcast: Destination group ID, FFS source ID

-
HARQ process ID (FFS for groupcast)

For the purpose of Layer 2 analysis, it is assumed that upper layers (i.e. above access stratum) provide the information on whether it is a unicast, groupcast or broadcast transmission for a particular data transfer. For the unicast and groupcast transmission in NR sidelink, the following information is known to Layer 2:

-
Identities:
-
Unicast: destination ID, source ID

-
Groupcast: destination Group ID, source ID
Discovery procedure and related messages for the unicast and groupcast transmission are up to upper layers.
In this and other sections, the following topics are studied for unicast and/or groupcast: HARQ feedback, CSI acquisition, open-loop and/or closed-loop power control, link adaptation, multi-antenna transmission scheme, PDCP packet duplication and configured grant Type 1 and Type 2.
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X.X.X
V2X operation scenarios
The considered scenarios for V2X communication in NR V2X are captured in the following figures. The scenarios can be categorized into SA and MR-DC scenarios regarding the architecture.
Figure X-1, Figure X-2 and Figure X-3 illustrate the SA scenarios to support V2X sidelink communication. Particularly:
1) In scenario 1, a gNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL;
2) In scenario 2, an ng-eNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL;
3) In scenario 3, an eNB provides control/configuration for a UE's V2X communication in both LTE SL and NR SL.
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Figure X-1: Scenario 1
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Figure X-2: Scenario 2
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Figure X-3: Scenario 3
Figure X-4, Figure X-5 and Figure X-6 illustrate the MR-DC scenarios to support V2X sidelink communication. Particularly:
1) In scenario 4, a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured with EN-DC;
2) In scenario 5, a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in NE-DC;

3) In scenario 6, a UE's V2X communication in LTE SL and NR SL is controlled/configured by Uu while the UE is configured in NGEN-DC. 
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Figure X-4: Scenario 4
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Figure X-5: Scenario 5
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Figure X-6: Scenario 6
Editor’s note: The study on scenarios 3-6 are deprioritized, except for MN controlling/configuring both NR SL and LTE SL in Scenario 5 and 6 which is covered by Scenario 1 and 2.
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