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1 Introduction

Several issues remaining not resolved in user plane design of NR V2X, especially on MAC related procedures and configurations, which include: 

1) Uu/SL Prioritization for UEs camped in a cell not supporting SL V2X.
2) SL HARQ feedback support for
3) Issues related to SL CSI report
4) CG collision issue

5) TX pool selection in MAC 

Here in this contribution, we try to analyze these issues and also present our opinions.

2 Discussions
2.1 Uu/SL Prioritization for UE camped in a SL-incapable cell
There has been a case when UE supports two communication links, i.e., SL and UL, but the RAN node does not support the SL configuration due to reasons like the RAN node is not upgraded yet. That is to say, UE can only rely on pre-configuration message to handle its SL communication. It should be noted that this is a practical scenario in the field where the vehicles capable of V2X communication actually operate without RAN involvement. For the case When UL Tx and SL Tx (in different carrier frequency) share Tx chains and power budget., our understanding is that in LTE V2X, similar issues had been discussed and the common sense is the UE may share a Tx chain with UL and SL regardless of whether the camped NW supports SL-specific configurations or not.
As been agreed in RAN2#109-e [1] below, this case has to be supported in NR V2X
	Agreements on MAC

- RAN may not always provide SL configuration/function to UE e.g. when the RAN node is not upgraded yet.


With such understanding, RAN2 should continue the discussion on how to make a proper configuration to solve the prioritization problem. The key issue is whether the previous agreement could be explored into this particular case. To our understanding, if no OAM can be assumed between NR V2X control function and NG-RAN, NR V2X control function should have no knowledge about the UL LCH configuration criteria used at NG-RAN. In another word, NR V2X control function is in no place to make such configuration on UL LCH priority threshold. To solve the dilemma, several potential approaches as below could help.

· Approach 1: Leave it to NW implementation

· Approach 2: Using LTE V2X method for UL prioritization, i.e., only emergency call and MSG1/MSG3 in RACH gets prioritized.

· Approach 3: Introduce QoS flow level priority in pre-configuration, and leave it to UE to handle the logical channel priority to always prioritize the certain QoS flows.
The justification of approach 3 is QoS flow level priority is fixed in the specifications, thus NR V2X control function does not need to align with NG-RAN for that. 

Though all the three approaches are feasible, due to time limitation in Rel-16, we propose to agree on Approach 2.

Proposal 1: When UE is under SL incapable RAN node, UE uses LTE V2X method for UL/SL prioritization, i.e., only emergency call and MSG1/MSG3 in RACH gets prioritized.
2.2 HARQ Feedback Options for SL groupcast
RAN1 has discussed the HARQ-related issue and send reply LS (R1-2001426) to RAN2 [2]. RAN1 has asked RAN2 to selection which HARQ feedback option to be used in AS upper layer, namely, between NACK-only feedback (Option 1) and ACK/NACK feedback (Option 2). 
During the post-meeting email discussion [109#21] for remaining MAC issues [4], it seems there is an overwhelming consensus that option 2 can only be used when the following conditions can be satisfied: 

· The V2X layer passes the group size and the member ID to the AS layer; and

· The group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource?

However, there is one remaining issue about if the above two conditions are met, shall the UE only be allowed to use option 2, or if UE can still choose to use option 1? Here we do some analysis on this question.
Based on RAN 1 agreements, there are two options of PSFCH resource determination. 

· Option A: PSFCH resources are determined by PSSCH starting sub-channel and slot index, then the number of PSFCH resource is determined by resource pool configuration.

· Option B: PSFCH resources are determined by PSSCH sub-channels and slot index, then Tx UE dynamically determines PSFCH resources, based on the PSSCH resource size.

Let us do some analysis on this.  For option B, only TX UE can know whether PSFCH resource is insufficient or not when it indicates that in the SL transmission on-the-fly. This is because the number of PSFCH resources allocated for UE to transmit feedback depends on how many PSSCH subchannels occupied in the frequency domain by the SL transmission. Thus, whether the conditions can be satisfied is only known by TX UE after it finishes resource selection in mode 2. If UE strictly follows the checking of above conditions, then for the same QoS flow with varying sizes of upper layer PDUs of a V2X group, the same TX UE will sometime use Option 1 if the packet size is small and use Option 2 if packet size is large. This may not be desirable. Instead, the UE may want to make a uniform decision to use Option 1 if it deems not all groupcast transmissions in the same group can get sufficient PSFCH resources. From this perspective, we think this choice can be left to UE implementation, there is no need to force UE to use Option 2 when above conditions are met.
Proposal 2: If group size is provided and there is potentially enough candidate PSFCH resource for the group, then UE can do either Option 2 or Option 1, and the choice is up to UE implementation.
Then, regarding mode 1 operation, as Option B of PSFCH design can also need to be supported, then gNB cannot exactly predict the PSFCH resource sufficiency because that depends on number of sub-channels the SL transmission will occupy. So, from this perspective, gNB will not have absolute control of this HARQ feedback option selection. Also, the group size may change, and then there is some additional burden for UEs to keep reporting it. Given those considerations, we think there is no need for UE to report the group size to the gNB and the option selection is done by UE in MAC layer with the same rule specified for mode 2 UE. This is also good for having a consistent design for both mode 1 and mode 2 operation.
Proposal 3: No need for UE to indicate the group size to gNB for mode 1 operation.
Finally, based on the RAN1 chairman notes of RAN1#99 [5], RAN1 has reached the following assumption on this issue:
	· Working assumptions on determination of actual PSFCH TX resource (physical layer procedure)
<content omitted>
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.




As the group size M is passed by upper layer, and this RAN1 assumption needs to be double checked with SA2. As the latest TS 23.287 [6], the “member ID” provided by V2X application layer has no range constraints. It only has the following definition:

Member ID: An identifier uniquely identifying a member in the Application Layer managed group and that is managed by the V2X application layer.
Since now HARQ feedback option selection is to be done in MAC layer, it is proper for RAN2 to send a LS to SA2 to check if upper layer specification can be further revised to ensure the member ID is within [0, Size-1]

Proposal 4: RAN2 need send a LS to SA2 to check if member ID is within [0, Size-1].
2.3 Remaining issues for SL CSI report
In RAN2 meeting#109-e, the following agreement about SL CSI has been reached.
	· Confirm the working assumption “For mode1 if there is no configured SL-resource, a SL CQI/RI reporting MAC CE may trigger SR and be mapped to one SR configuration” as an agreement. FFS for “zero” case.


For the “FFS for zero case”, we think if UE has SL CSI report to send, and has an SR configuration for that. The NW will allocate a SL grant directly based on SR, instead of allocating a UL grant. But if there is zero SR configurations, then UE has to attempt RACH, the gNB will have no idea that this is for SL CSI report and will still allocate UL grant, not an SL grant for UE to send SL CSI. 
On the other hand. SL CSI report is a MAC CE which will not be put in RLC buffer, thus BSR should not be used for SL CSI report.  When NW allocates a UL grant after RACH procedure, the UE shall not be able to report buffer status based on the existence of SL CSI MAC CE. This means the SL CSI report can only be piggybacked to the SL grant trigger by upper layer data of sidelink logical channels. This implies SL CSI reporting cannot be reported if there is no SL data buffered, which cripples the SL CSI report design.
For both of the above reasons, the zero SR configuration does not work, UE shall always have the SR configurations for SL CSI.

Proposal 5 
SL CSI report cannot be mapped to zero SR configurations.
2.4 Collisions of SL configured grants
With the introduction of multiple active NR SL configured grants, it is inevitable that the network could allocate overlapping SL CGs in time domain, but only one of the grants is allowed to be selected and processed at a given time. Thus, how to handle the collision between SL CGs should be addressed. This issue has been discussed in one of the Post-109e email discussions [4], but there is no consensus. 
We think since IIOT work has already discussed the similar issue and agreed with a solution,  it makes sense to compare the priority of configured grant when collision occurs, as the priority of each grant is represented by the highest LCH priority associated with the TB to be sent via this grant.
Proposal 6 
The same dynamic prioritization defined in R16 IIOT can be reused for configured grant collisions in NR sidelink.
2.5 TX Pool Selection in MAC layer

In LTE-V2X, only a single TX resource pool is used by a V2X UE. However, RRC spec never limits the number of pool(s) configured in a single carrier. TX pool selection is part of RRC specification as legacy. For NR V2X, a UE may need to be configured with multiple TX pools. It is noted that in RAN2-109e, it has been agreed that RRC layer configure pool(s) to MAC layer. Logically, the pool selection problem is left to MAC layer to decide.

We think. this cannot be left to UE implementation, because traffic and TX pools may not be compatible, especially for the case when SLRBs have HARQ feedback enable/disabled, while the TX pools may or may not configured with PSFCH resources

Proposal 7 RAN2 specify TX pool selection rules in 38.321 for NR V2X for HARQ enable/disable case.
Proposal 8 Except for the HARQ enable/disable constraint, it is up to UE implementation for TX pool selection in MAC layer.
3 Conclusion

In this contribution, we discussed the remaining MAC layer design issues for NR V2X and have the following proposals: 
Proposal 1
When UE is under SL incapable RAN node, UE uses LTE V2X method for UL/SL prioritization, i.e., only emergency call and MSG1/MSG3 in RACH gets prioritized.

Proposal 2
If group size is provided and there is potentially enough candidate PSFCH resource for the group, then UE can do either Option 2 or Option 1, and the choice is up to UE implementation.

Proposal 3
No need for UE to indicate the group size to gNB for mode 1 operation.
Proposal 4
RAN2 need send a LS to SA2 to check if member ID is within [0, Size-1].

Proposal 5
SL CSI report cannot be mapped to zero SR configurations.
Proposal 6
The same dynamic prioritization defined in R16 IIOT can be reused for configured grant collisions in NR sidelink.
Proposal 7
RAN2 specify TX pool selection rules in 38.321 for NR V2X for HARQ enable/disable case.
Proposal 8
Except for the HARQ enable/disable constraint, it is up to UE implementation for TX pool selection in MAC layer.
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