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1 Introduction

In RAN2#104, the following agreements have been reached

Agreements on RLC:

8:
Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.

9:
RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.

10:
If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs.

11:
A NR UM RLC entity is configured to submit/receive RLC PDUs, for user packets of SL broadcast, groupcast and unicast. RLC AM is not supported for broadcast.

In RAN2#105, the following aspects were agreed for RLC
5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.

In this contribution, we discuss the left issues on UP protocol design.
2 Discussion
2.1 Issue-1: SN length for group-cast and broadcast

For the PDU format, in LTE-V2X, according to TS 36.322

6.2.2.3
Sequence Number (SN) field

Length: 10 bits or 16 bits (configurable) for AMD PDU and AMD PDU segments. 5 bits or 10 bits (configurable) for UMD PDU.
Since LTE-V2X is only based on RLM UM, it is fixed to be 5-bits.
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Which is the similar case for NR-V2X group-cast and broadcast SL. Yet the only left issue is for SN length, either fix it to be 6-bit or 12-bit, for which some aspects can be analyzed:
· On the one hand, in NR, given the agreement that SN is only used for segmented SDU, an extreme assumption is that every MAC PDU includes two segments in the beginning and in the end, the biggest harm is that the segments belonging to first SN cannot be reassembled successfully and the segments belonging to the same wraparound SN will arrive. Then RLC receiver will be confused and perform wrong reassembly. In the above case, the delay between first segment and the segment belonging to same wraparound SN will be about 2^6 (one SN consumption per TTI) = 64 TTI.
· On the other hand, suppose the mean inter-packet arrival time is T ms, the packet delay budget in the air interface is D ms, the RLC UM receiver window is N (with 6 bit SN, the window size N = 2^(6-1)=32), then RLC UM receiver window size N should satisfy the requirement that NT > D. The reasons is that SN=n can be discarded when SN=n+N is received, and the average inter-packet delay between SN=n and SN=n+N is NT. To satisfy QoS requirements, it is not desirable to discard RLC SDU segments whose delay budget has not been reached. Look at the QoS requirement defined in TS 22.186, N=32 can cover all T/D combinations currently listed in TS 22.186.

Observation 1 RLC UM only associates SN to segmented SDU, so the need of SN is minimized.
Observation 2 The traffic model for NR-V2X does not require RLC UM Rx window larger than 32.

Proposal 1 For group-cast and broadcast SL, the RLC SN length is fixed to be 6-bit, and RLC mode is fixed to be UM.

2.2 Issue-2: necessity of SL RLC re-establishment

One left issue is the necessity of RLC re-establishment. According to 38.322

5.1.2
RLC entity re-establishment

When upper layers request an RLC entity re-establishment, the UE shall:

-
discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;

-
stop and reset all timers;

-
reset all state variables to their initial values.

For Uu interface, it is necessary for mobility procedure
NOTE 1:
For EN-DC and NGEN-DC MCG, NE-DC SCG: the MAC/RLC behaviour depends on the solution selected by the network. It can be PCell handover (for EN-DC and NGEN-DC) or PSCell change (for NE-DC), which triggers MAC reset and RLC re-establishment. Alternatively, the logical channel identity can be changed, either via RLC bearer release and add for the same DRB (including RLC re-establishment), or via reconfiguration of the RLC bearer with RLC-re-establishment.

For EN-DC and NGEN-DC SCG, NE-DC MCG, NR-DC MCG and SCG: the MAC/RLC behaviour depends on the solution selected by the network. It can be reconfiguration with sync, with MAC reset and RLC re-establishment. Alternatively, the logical channel identity can be changed via RLC bearer release and add.

However, there is no such mobility procedure for sidelink, so it is not clear why RLC re-establishment is needed for sidelink.
Observation 3 NR Uu-RLC re-establishment is needed for mobility, which is not needed for sidelink.
Proposal 2 RAN2 clarify RLC re-establishment is not needed for sidelink.

2.3 Issue-3: Tx / Rx entity establishment / release

2.3.1 Unicast

For unicast, the link establishment is controlled by V2X layer signalling using PC5-S signalling, i.e., direct communication request / accept. According to TS 23.287

The V2X layer of the UE that established PC5 unicast link passes the PC5 Link Identifier assigned for the unicast link and PC5 unicast link related information down to the AS layer. The PC5 unicast link related information includes Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID). This enables the AS layer to maintain the PC5 Link Identifier together with the PC5 unicast link related information.

Furthermore, when AS-layer receives the command from V2X layer, i.e., understanding there is a need to establish unicast link, it further needs to get necessary parameter setting for AS layer stack establishment, from:

· Pre-configuration, i.e., specified in RRC specification, but is actually provided by upper layer, e.g., in the form of management object (MO) as specified in TS 24.385 for LTE-V2X.

According to TS 23.287

In 5GS, the parameters for V2X communications over PC5 and Uu reference points may be made available to the UE in following ways:

-
pre-configured in the ME; or

-
configured in the UICC; or

-
preconfigured in the ME and configured in the UICC; or

-
provided/updated by the V2X Application Server via PCF and/or V1 reference point; or

-
provided/updated by the PCF to the UE.

· SIB, i.e., Uu-RRC signalling from RAN node;

· Dedicated RRC, i.e., Uu-RRC signalling from RAN node;

Observation 4 For unicast Tx entity establishment, it is 1) triggered by V2X layer, 2) using parameter setting provided by upper layer or RAN node.

For Rx entity, it is more related to the PC5-RRC signalling, since there would be the case that the two UEs select different SLRB / LCH to serve the PC5 QoS flows, and thus UE-A may notify UE-B on the need of Rx entity for a SLRB / LCH.

After knowing the need of Rx entity, related parameter setting may be decided by UE implementation.

Observation 5 For unicast Rx entity establishment, it is 1) triggered by PC5-RRC layer indication, 2) using parameter setting by UE implementation.
Therefore, to clarify the trigger of Tx / Rx entity establishment, which is be further applicable to release, one needs to differentiate the source of trigger and the source of parameter setting.

Proposal 3 RAN2 clarify for unicast Tx entity establishment / release, the trigger is from V2X layer, while the parameter setting is from upper layer (if out of coverage) or RAN node (if in coverage).

Proposal 4 RAN2 clarify for unicast Rx entity establishment / release, the trigger is from PC5-RRC, while the parameter setting is by UE implementation.
2.3.2 Group-cast / broadcast

Similar to unicast, the Tx entity establishment / release is triggered by V2X layer

The destination Layer-2 ID is passed down to the AS layer of Receiving UE(s) for the group communication reception.

Proposal 5 RAN2 clarify for groupcast/broadcast Tx entity establishment / release, the trigger is from V2X layer, while the parameter setting is from upper layer (if out of coverage) or RAN node (for SIB or dedicated RRC).

Different from unicast, there is no PC5-RRC signalling for groupcast and broadcast, so it should be based on upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID.

Proposal 6 RAN2 clarify for groupcast/broadcast Rx entity establishment / release, the trigger is from AS-layer itself (i.e., reception of first UMD PDU from), while the parameter setting is by UE implementation.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
RLC UM only associates SN to segmented SDU, so the need of SN is minimized.
Observation 2
The traffic model for NR-V2X does not require RLC UM Rx window larger than 32.
Observation 3
NR Uu-RLC re-establishment is needed for mobility, which is not needed for sidelink.
Observation 4
For unicast Tx entity establishment, it is 1) triggered by V2X layer, 2) using parameter setting provided by upper layer or RAN node.
Observation 5
For unicast Rx entity establishment, it is 1) triggered by PC5-RRC layer indication, 2) using parameter setting by UE implementation.


Based on the observations, we propose:
Proposal 1
For group-cast and broadcast SL, the RLC SN length is fixed to be 6-bit, and RLC mode is fixed to be UM.
Proposal 2
RAN2 clarify RLC re-establishment is not needed for sidelink.
Proposal 3
RAN2 clarify for unicast Tx entity establishment / release, the trigger is from V2X layer, while the parameter setting is from upper layer (if out of coverage) or RAN node (if in coverage).
Proposal 4
RAN2 clarify for unicast Rx entity establishment / release, the trigger is from PC5-RRC, while the parameter setting is by UE implementation.
Proposal 5
RAN2 clarify for groupcast/broadcast Tx entity establishment / release, the trigger is from V2X layer, while the parameter setting is from upper layer (if out of coverage) or RAN node (for SIB or dedicated RRC).
Proposal 6
RAN2 clarify for groupcast/broadcast Rx entity establishment / release, the trigger is from AS-layer itself (i.e., reception of first UMD PDU from), while the parameter setting is by UE implementation.
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