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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

1: Sidelink design [RAN1, RAN2]:

Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

<Text Removed>
-
Study sidelink L2/L3 protocols
In this contribution, we discuss the techniques which needs to be studied for L23 protocols.
2 Discussion
2.1 MAC layer

In LTE-V2X, the MAC PDU structure is defined in the following way.
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Figure 1 MAC PDU format for SL-SCH in LTE V2X

One key aspects is that the source and destination ID is at MAC layer, i.e., the packet filtering cannot be done by PHY layer but can only by MAC layer. However, in NR-V2X, RAN1 agreed that

· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.

· ID

· Groupcast: destination group ID, FFS: source ID

· Unicast: destination ID, FFS: source ID

· HARQ process ID (FFS for groupcast)

· RAN1 can continue discussion on other information

· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases

· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.
So at least based on the RAN1 agreement till now, at least (part of full) destination ID is to be indicated in PHY layer. And if considering that there could be more than one TX-UE transmitting to the same destination ID, the source ID is needed in order for RX-UE to differentiate between different TX-UE, and thus enable HARQ combination separately.

Observation 1 Source and destination ID is necessary for HARQ re-transmission combination, which is to be done before MAC layer processing.

Proposal 1 Rely on RAN1 progress on source/destination ID inclusion at PHY layer to decide on source/destination ID inclusion at MAC layer for unicast and groupcast.
In LCP for sidelink, the first step is destination selection. In LTE, the destination selection is done based on the LCH priority

Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission and having the same transmission format as the one selected corresponding to the ProSe Destination;
The premise for this step is LTE-V2X TX-UE always obtain the SL-grant in a destination-agnostic way, for both mode-3 and mode-4. However, in NR-V2X, it is possible that a SL grant cannot be applicable to all destinations:

· In case of mode-1, the network may allocate the SL grant, specifically for a unicast/groupcast session, considering the CSI feedback and HARQ feedback of a specific unicast / groupcast connection;

· In case of mode-2: the UE may reserve the SL-grant, specifically for a unicast/groupcast session, considering the CSI feedback and HARQ feedback of a specific unicast / groupcast connection. Furthermore, the SL grant may come from another UE (in case of mode-2b/2d) for a specific unicast / groupcast session.

Observation 2 For NR-V2X, the SL grant may not be applicable to all destinations, at least for unicast and group-cast.

Proposal 2 RAN2 to discuss how to do destination selection in sidelink LCP for NR-V2X in case of unicast and group-cast.

Furthermore, NR-MAC introduces a refined LCP procedure, in a way that a LCH can be used for MAC PDU generation, if the following attributives are satisfied:

RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;

-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;

-
allowedServingCells which sets the allowed cell(s) for transmission.

If one would like to take the benefit of the enhanced LCP procedure, the first problem is who to configure the above attributive for each LCH:

· For out-of-coverage or RRC_IDLE case, there is no dedicated network configuration is available;

· Even if one expect the configuration is done between UEs, e.g., UE A follows the configuration of UE B, yet one would still wonder 

· Which configuration to follow by UE B, 

· How to configure it for broadcast case where there is no counterpart UE;

· What is the root input for UE B to decide on the configuration for UE A;

Observation 3 It is unclear how for the UE to get the configuration of LCH attributive (applicable numerology, grant size, grant type and allowed carrier).

Proposal 3 If RAN2 pursue the refined LCH-to-grant mapping for NR-V2X, RAN2 discuss how for the UE to get the configuration of LCH-to-grant mapping.
2.2 RLC layer
For RLC AM, it was not in LTE-V2X which is limited to broadcast case. When it comes to NR-V2X, it seems applicable to unicast (which was discussed in FeD2D SI already), but the question is whether to use it for group-cast. There are two obvious drawbacks if RLC AM is applicable to group-cast:

· Since there are more than one RX-UE, there would be more ARQ re-transmission (considering ARQ re-transmission may be triggered as long as a one RX-UE indicate NACK), this would cause more latency (even more than HARQ re-transmission), which is colliding with the objective of NR-V2X, which targets more delay-critical case than LTE-V2X;
Observation 4 RLC AM would increase end-to-end latency, which collides with the objective of NR-V2X, i.e., targeting at more delay-critical case than LTE-V2X.

· Different from HARQ re-transmission, where the re-transmission may be ignored (considering resource consumption and latency requirement) even if NACK is received from some RX-UE, ARQ in AM mode cannot ignore re-transmission, otherwise the RX window cannot move ahead. It means that as long as one RX-UE is too far from the TX-UE, the RLC packet delivery in the whole group would be stopped. 
Observation 5 If RLC AM is applied to group-cast, the link quality issue of one RX-UE would stop the packet delivery to all the other RX-UEs in the group.
Proposal 4 RAN2 not pursue RLC AM for group-cast.
In LTE ProSe, some revision to RLC layer was introduced considering the broadcast traffic characteristic

For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.

Which is not needed for unicast and groupcast, because the connection has to be maintained during the whole session, so that the initialization of RLC variable can be similar to UL/DL case.
Proposal 5 RLC variable initialization for SL of unicast and group-cast reuse the behaviour for UL/DL. 

2.3 PDCP layer
The first issue is whether PDCP layer is needed for CP, for unicast and group-cast. This issue depends on the introduction of AS layer CP procedure for unicast and group-cast.

Proposal 6 If RAN2 agrees to introduce AS layer CP procedure, PDCP is needed for CP signalling for unicast and groupcast.

The next issue is whether PDCP layer behave the same way as in broadcast. In RAN2#103bis, it was agreed that

·  For Q2, agree that set Last_Submitted_PDCP_RX_SN to x-1/4 SN window, Next_PDCP_RX_SN to x + 1.

While this thing is not needed for unicast and groupcast, because the connection has to be maintained during the whole session, so that the initialization of PDCP variable can be similar to UL/DL case.
Proposal 7 PDCP variable initialization for SL of unicast and group-cast reuse the behaviour for UL/DL. 

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
Source and destination ID is necessary for HARQ re-transmission combination, which is to be done before MAC layer processing.
Observation 2
For NR-V2X, the SL grant may not be applicable to all destinations, at least for unicast and group-cast.
Observation 3
It is unclear how for the UE to get the configuration of LCH attributive (applicable numerology, grant size, grant type and allowed carrier).
Observation 4
RLC AM would increase end-to-end latency, which collides with the objective of NR-V2X, i.e., targeting at more delay-critical case than LTE-V2X.
Observation 5
If RLC AM is applied to group-cast, the link quality issue of one RX-UE would stop the packet delivery to all the other RX-UEs in the group.


And thus we propose:
Proposal 1
Rely on RAN1 progress on source/destination ID inclusion at PHY layer to decide on source/destination ID inclusion at MAC layer for unicast and groupcast.
Proposal 2
RAN2 to discuss how to do destination selection in sidelink LCP for NR-V2X in case of unicast and group-cast.
Proposal 3
If RAN2 pursue the refined LCH-to-grant mapping for NR-V2X, RAN2 discuss how for the UE to get the configuration of LCH-to-grant mapping.
Proposal 4
RAN2 not pursue RLC AM for group-cast.
Proposal 5
RLC variable initialization for SL of unicast and group-cast reuse the behaviour for UL/DL.
Proposal 6
If RAN2 agrees to introduce AS layer CP procedure, PDCP is needed for CP signalling for unicast and groupcast.
Proposal 7
PDCP variable initialization for SL of unicast and group-cast reuse the behaviour for UL/DL.
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