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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) Mixing blind and feedback-based HARQ retransmissions (RAN1 LS R1-2002985)
2) Uu/SL Prioritization for UEs camped in a cell not supporting SL V2X.
Here in this contribution, we try to analyze these issues and also present our opinions.

2 Discussions
2.1 RAN1 LS about SL HARQ operation (R1-2002985)
In LS from RAN1(R1-2002985 [1]), RAN1 wants RAN2 to decide:

Whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operations.
Regarding the LCP procedure involving packets in need of HARQ feedback enable/disabled, there are already some RAN2 agreements as below:

	(Some) RAN2 Agreements on LCP:
· LCP will take HARQ A/N enabled/disabled into account, e.g. packet with HARQ enabled will be multiplexed only with packets with HARQ enabled.
· If the highest priority logical channel of the destination selected in SL LCP is configured with ‘HARQ enabled’, UE selects only logical channels with ‘HARQ enabled’ for the entire TB.

· If the highest priority logical channel of the destination selected in SL LCP is configured with ‘HARQ disabled’, UE selects only logical channels with ‘HARQ disabled’ for the entire TB.


It is worth noting that the above RAN2 constraints are mainly on how to assemble a TB with the data from different sidelink logical channels in MAC layer. They do not specify how to transmit or retransmit a TB, as this is usually a RAN1 issue. Since RAN1 asked RAN2 for making a decision on this issue, Here I discuss this issue in two cases;
Case 1: TBs multiplexing data from logical channels with “HARQ-enabled”

Case 2: TBs multiplexing data from logical channels with “HARQ-disabled”.

I think for case 2, one of the scenarios is that UE to have a TX pool w/o PSFCH resource selected for transmitting those, then the MAC layer can only use blind retransmission for this TB. Under such circumstances, HARQ feedback is infeasible to be supported in such a pool. When the TX pool is configured with PSFCH resource, there is still a mode 1 resource allocation issue because when receiving the Sideink BSRs with LCG corresponding to LCHs with HARQ-disabled, the gNB will generally not allocate PUCCH resources for TX UE to report HARQ feedback to gNB to solicit retransmission resource, then TX UE cannot use feedback-based mechanism to solicit mode 1 grants for retransmissions, even though it may be able to receive PSFCH feedback. This will create a disparity of the SL grant allocation and the actual SL grant usage, which is not proper from the perspective of resource utilization. Thus, we propose to not enable mixing for HARQ-feedback disabled TB(s).
Proposal 1
TBs multiplexing data from logical channels with “HARQ-disabled” only use blind retransmissions when the TB is (re)transmitted.

Then, for case 1, TBs multiplexing data from LCHs with “HARQ-enabled” are usually to be retransmitted based on HARQ feedback, although it can also be retransmitted blindly, as RAN1 suggests. If we want to consider exception cases for this, this can be analyzed as two separate questions: 
Question 1: Whether a UE (re)transmit a TB containing logical channels with “Feedback enabled” can indicates that its transmission does not require HARQ feedback?

Only if RAN2 supports a “yes” answer to Question 1, then we can consider the further exceptions on resource reservation aspect, as described in the following question:
Question 2: Whether a UE (re)transmit a MAC PDU containing logical channels with “Feedback enabled” can reserve retransmission resource for the next attempt in a “blind” fashion by assuming no PSFCH feedback is required or expected?
First, for Question 1, we think it is reasonable to allow the TX UE to not require the RX UE to send HARQ feedback in PSFCH because there exist some cases where feedback is indeed not needed. For example, 
· This is the last transmission allowed by maximum retry limit configured in UE RRC

· This is the last transmission as no more resource available to be selected for retry due to PDB limit
The benefits of omitting PSFCH usage in those corner cases are that some PSFCH resources can be saved. Also, in current L1 design for NR sidelink, “feedback“ or “no feedback” is indicated in SCI, so there is no technical obstacle to support this. So, I think RAN2 can at least agree that this exception is allowed from RAN2 perspective.
Proposal 2
TBs multiplexing data from logical channels with “HARQ-enabled” can indicate “no feedback” for its last (re)transmission of this TB.

Then, regarding Question 2, I think this is can be mainly considered from resource reservation perspective. For mode 1 operation, the UE will get (re)transmission resources from the gNB, according to the earlier agreement by RAN1, as cited below
	(Some) RAN1 Agreements on mode 1 DG or CG:
· :A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.

· Only one new TB can be transmitted in one period of the configured grant.
· The DCI scheduling the retransmissions uses the HARQ process ID corresponding to the first transmission of the TB.
· The TX UE reports NACK to the gNB in the following cases: 

· When it does not transmit the corresponding PSCCH/PSSCH due to intra-UE prioritization.

· When it does not receive the corresponding PSFCH due to intra-UE prioritization.

· For configured grant, the TX UE reports ACK to the gNB in case no PSCCH/PSSCH is transmitted in a set of resources.

· Working assumption: 

· In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).

· Working assumption: 

· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).


In the DG allocation which contains resources for multiple transmissions, the gNB can indicate whether the blind retransmissions is allowed or not, this can be done by an explicit indicator in DCI, or, w/o changing DCI format, can be implicitly indicated by having two consecutive resources which are tightly spaced in time domain that no HARQ feedback based decision can be made in time. In such a case, the UE, according to gNB instruction, can only do blind retransmission in this case. Alternatively, if PUCCH is not provided in dynamical grant allocation for a HARQ process, then the TX UE has to rely fully on sidelink BSR and use allocated SL grants for blind retransmission(s). Hence, we think, it is completely up to gNB to decide its resource allocation for a HARQ process, and blind retransmission may be triggered based on gNB decision for a HARQ process.  
Proposal 3
For mode 1 TX UE, gNB decides whether UE can mix blind or feedback-based HARQ retransmissions for a TB.
Similarly, for mode 2 UE, the UE can decide this matter based on the situation in resource reservation process. For a mode 2 UE, the UE is supposed to reserve a SL grant which can accommodate the number of transmissions as many as sl-MaxTxTransNumPSSCH-r16, which is configured in RRC [2] to be between 1-32 (including original and retry(s)). It is well known that the HARQ feedback enabled retransmission has some stricter timing requirements than the blind retransmissions, due to PSFCH resource configuration limits, Tx/Rx switch and processing/preparation delay. Thus, it may not be easy for mode 2 UE to reserve sufficient SL resources to satisfy all the time gap requirements between any two consecutive SL resources in a SL grant reserved for this TB. In this case, blind re-transmissions may still need to be made if the required reliability is very high and the remaining PDB is not big enough to allow for feedback-based retransmissions. Therefore, we propose to let mode 2 UE to make a decision in the resource selection to allow blind retransmissions when feedback based retransmissions can’t t be made for a TB.

Proposal 4
Mode 2 TX UE uses blind retransmission whenever SL resources reservations for feedback-based HARQ retransmission cannot be made.

2.2 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 [3] 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 5
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.
3 Conclusion

In this contribution, we discussed the remaining MAC layer design issues for NR V2X and have the following proposals: 
Proposal 1
TBs multiplexing data from logical channels with “HARQ-disabled” only use blind retransmissions when the TB is (re)transmitted.
Proposal 2
TBs multiplexing data from logical channels with “HARQ-enabled” can indicate “no feedback” for its last (re)transmission of this TB.
Proposal 3
For mode 1 TX UE, gNB decides whether UE can mix blind or feedback-based HARQ retransmissions for a TB.
Proposal 4
Mode 2 TX UE uses blind retransmission whenever SL resources reservations for feedback-based HARQ retransmission cannot be made.

Proposal 5
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.
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