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Introduction
This document provides discussion on the following approved email thread as part of RAN1#105-e Release 16 NR V2X maintenance discussion.
[105-e-NR-5G_V2X-07] Email discussion/approval regarding
· LS reply to R1-2104559 taking into account the outcome of Thread #2 and Issue M2-5 (HARQ RTT time gap capturing issue in MAC)
till 5/25 – Name TBD (OPPO)
Collection of outcomes
To be collected once agreement / conclusion is reached.
Discussion on issue M2-5 (HARQ RTT time gap capturing issue in MAC)
[bookmark: _Hlk55222664][bookmark: _Hlk54027001]Round 1
Background: According to the received LS in [1], RAN2 identified and discussed an issue with current description in the MAC spec that the minimum time gap between any two selected resources of the selected sidelink grant is ensured as long as PSFCH is configured for the pool when the UE performs resource (re-)selection. This, however, is not in line with our previous agreement made in RAN1#100e (copied below). And there is no consensus in RAN2 to change the MAC spec to align with RAN1’s agreement.
RAN1 #100e Agreements:
· [bookmark: _Hlk72393625]In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation

Based on contributions submitted in RAN1#105-e under AI 5 (summary is provided in Section 5), there is a 50/50 split of opinion, where 4 companies are fine to keep the MAC spec description as it is currently due to the complexity to update the MAC spec at this late stage and the system can still work without the update. At the same time, there are 4 other companies believe the MAC spec should be updated to align with RAN1’s agreement due to the risk of short PDB cannot be met, a rare event for the selected sidelink grant resources not matching with MAC PDU, and the UE can always be triggered to perform resource re-selection if the minimum HARQ RTT time gap (Z) cannot be met according to the following RAN1 agreements. 

	Agreements:
· It is up to UE implementation to reselect any pre-selected but not reserved resource which is still in the identified resource set after Step 1 in order to ensure the timing restrictions during reselection triggered by re-evaluation and/or pre-emption
· The timing restrictions at least include the HARQ RTT related minimum gap Z agreed in RAN1#100e
· FFS how to handle the case that there is no resources satisfying the timing restrictions in the identified resource set after Step 1
Agreements:
· In case a UE cannot find a resource in the identified candidate resource set fulfilling the minimum HARQ RTT time gap, it is up to UE implementation how to handle it but without violating the HARQ RTT minimum time gap




Due to the past RAN1 agreements made, there can be 3 different ways forward:
· Way forward 1: No update is necessary to the existing MAC specification and inform RAN2 that there is no concern from RAN1 regarding the mis-alignment.
· Moderator’s Reasonings: according to all of the above past RAN1 agreements, there is no restriction that the minimum HARQ RTT time gap should not be satisfied even for a MAC PDU or TB that does not require SL HARQ feedback. The restriction / requirement is simply only for the case when SL HARQ feedback is expected. Therefore, the current MAC spec implementation is still technically correct and align with RAN1’s agreement.
· Way forward 2: Request RAN2 to update MAC specification to fully align with RAN1’s intention, where the minimum HARQ RTT time gap shall be fulfilled only for a MAC PDU that requires SL HARQ feedback.
· Moderator’s reasoning: due to the risk of short PDB cannot be met by always ensuring a minimum HARQ RTT time gap between any selected 2 consecutive resources.
· Way forward 3: Request RAN2 to update MAC specification in a way that the minimum HARQ RTT time gap (Z) does not need to be fulfilled by default during the resource selection. If later on SL HARQ feedback is required when a MAC PDU is generated, resource re-selection can be triggered to ensure the minimum time gap is fulfilled.
· Moderator’s reasoning: if this is a simpler approach to update the MAC spec.

Q1: Which one(s) of the above way forward is preferred? If there is another way forward, please elaborate.

	Company
	Way forward
	Comments

	Ericsson
	2
	We would like to clarify that what RAN1 should expect is that RAN2 updates the MAC specification to align it with the existing RAN1 agreements, not with RAN1’s intentions (whatever that means).

In our view, way forward 1 is simply not consistent with the RAN1 agreements. Way forward 1 could be taken is if the group decides to revert the existing agreements and replace them accordingly. We think that the agreement should not be reverted for several reasons:
· There is no technical problem with the agreements. Thus, there is no reason to revert them.
· It is not desirable to deviate from the agreed behaviour so late in the maintenance phase. Doing so may have consequences on other agreements that have not been identified yet.
· As discussed in R1-2105899, RAN2 can easily turn the agreement into specification if it also looks at the rest of RAN1 agreements. The RAN1 agreements copied above allow the UE to reselect resources if the HARQ RTT gap cannot be guaranteed.

In our view, there is no need to guide RAN2 towards a solution like the one in way forward 3. RAN2 can decide by themselves how to handle the specification in a way that is compatible with the RAN1 agreements. We believe that it is enough to resend the full list of agreements so that they get the full picture.

Moderator: Currently there is no proposal and intention to revert any of RAN1 agreements made in the past. At the same time, as explained before, the current RAN2 MAC behaviour/description is technically aligned with the related RAN1 agreement made in #100-e. The only concern from RAN1 I believe is related to the minimum HARQ RTT time gap is also consequently enforced on transmissions of a MAC PDU that do not require SL HARQ feedback (i.e., the case of blind retransmission case). For the two other RAN1 agreements cited in Ericsson’s Tdoc, they are either related to resource re-selection triggered by re-evaluation/pre-emption or the case when UE cannot find a resource in the identified candidate resource set fulfilling the minimum HARQ RTT time gap. However, the issue here is about the minimum HARQ RTT time gap is always met by the MAC resource (re-)selection procedure, even for blind retransmissions.

	vivo
	2
	We can simply inform RAN2 to implement the RAN1 agreement. From RAN1 perspective, the existing agreement is technically beneficial. The HARQ RTT time gap is not mandated for blind PSSCH retransmissions, to allow UE to select sufficient PSSCH resources within smaller PDB.

Moreover, the RAN1 agreement is not applied for periodic resources, so no need to mention resource reselection for the later MAC PDU as in option 3 unless RAN1 has further agreements.

[bookmark: _Hlk72493181]Moderator: Technically, I agree the existing agreement is beneficial and even necessary. As explained to Ericsson in above, the current MAC description is technically in line with our agreement in the case when SL HARQ feedback is enabled in SCI and expected from the Rx UE. I believe the only question here is whether the MAC spec should be updated for the case when SL HARQ feedback is not expected.

	NTT DOCOMO
	2
	RAN1’s agreement is that time gap should be ensured when HARQ feedback is expected. In other words, if TX-UE would do blind retransmissions, the UE does not apply the restriction. But the current spec does that, which is not aligned with the RAN1 agreement. In that sense, Way forward 1 reverts the RAN1 agreement.
Regarding LS reply, we agree with Ericsson. How to specify aligned with RAN1’s agreement is up to RAN2. No need to send guidance like Way forward 3.

Moderator: As explained to Ericsson and vivo in above, technically the current MAC behaviour is in line with RAN1’s agreement. Or at least the expected behaviour described in RAN1’s agreement is already complied by the current MAC description. Then the only question (as explained to vivo) is whether the MAC spec should be updated for the case when SL HARQ feedback is not expected.

	CATT, GOHIGH
	2 or 3
	Way forward 1 does not align with RAN1 agreements and would cause the problem that short delay requirement of blind retransmissions may not be satisfied.
For way forward 2 or 3, to our understanding, RAN1 should only confirm the agreed principle as follows:
· The minimum time gap of HARQ RTT should only be ensured when the HARQ feedback is expected.
How to achieve the principle is up to RAN2 decision.
However, both way forward 2 and 3 can be included in relay LS as suggested solutions for RAN2.

	OPPO
	1
	Although it is recognized that the current MAC layer specification is not fully aligned with RAN1’s agreement on the minimum time gap (Z) is only intended for SL transmissions with HARQ feedback enabled, but it is still not an essential technical correction that needs to be made. Without a change, the system can still work. Furthermore, we foresee significant efforts are required in RAN2 on the MAC specification to fully align with RAN1’s agreement.
Also, we understand RAN2’s concern that MAC PDU is not generated at the time of resource selection. Therefore, it is then not possible to update the MAC spec to fully align with RAN1’s intention.

	Intel
	2
	Support indicating to RAN2 that spec update is necessary.
As discussed in our tdoc x4883, (1) current spec severely deviates from RAN1 agreement and technical discussion around it, (2) MAC spec update is not expected to be complicated, (3) The arguments mentioned by RAN2 in the LS do not seem to be for typical cases; the spec should not be optimized for the rare events, rather for typical scenarios.

Moderator: For argument (1), as explained to Ericsson and vivo in above, I don’t share this view because the intended behaviour from RAN1 agreement is fulfilled by the current MAC description for the case when SL HARQ feedback is enabled/expected. For (2) and (3), it is hard for RAN1 to judge whether MAC spec update is complicated/impossible or not, and whether it is a rare / typical case when the generated MAC PDU is not aligned with already selected resources. Perhaps what we can decide in RAN1 is that whether any MAC update is necessary to fix the case when SL HARQ feedback is disabled/not expected when the MAC PDU is generated.

	Huawei, HiSilicon
	1
	The two RAN1 agreements above refer to the “reselection triggered by re-evaluation and/or pre-emption” case. This may not be exactly the same case as in RAN2’s consideration.
Since RAN2 already had extensive discussion on this issue and there was no consensus to update the MAC spec, it is reasonable to assume RAN2 are already fully aware of these RAN1 agreements, and sending additional RAN1 agreements to RAN2 will make no difference. It is not realistic to ask RAN2 to update their spec with significant changes at this late maintenance phase. 

We also agree with Moderator’s understanding that the current MAC spec implementation is still technically correct and aligned with RAN1’s agreement, although it may be not necessary for blind retransmissions. RAN1 can regard this as non-optimized operation for blind retransmission. There may be latency performance degradation in a few cases, but this can definitely work with no errors. The current specification does not break in both RAN1 and RAN2.

Hence, at this stage, to have minimum impacts on both RAN1 and RAN2, we only see feasibility in WF#1.

	Samsung
	1
	We share the view from OPPO.

	ZTE, Sanechips
	1
	It’s unlikely that RAN2 spec. can be updated at acceptable impact with the explanation in the LS that current mechanism works in a way that resources including logical channel are determined and whether enabling the HARQ feedback is generated on a TB basis afterwards- this could result in the resources selected not meeting the minimum gap criteria by default. Moreover, current RAN2 spec. is not in conflict with the previous RAN1 agreement. Way forward 1 is preferred.

	Qualcomm
	1
	At this stage in the release, we need to weigh the cost of changing specifications vs. the benefit. The current MAC specifications are not as optimized as RAN1 had intended in terms of latency for blind retransmissions. On the other hand, the system will function with current specifications, whereas the changes required are substantial and would destabilize specifications.

Therefore, while we have some concern that MAC specifications are not as optimized as RAN1 envisioned; the impact on RAN2 specifications and stability outweighs the benefits at this point in our view. Hence, we support keeping the specifications unchanged.

	Nokia, NSB
	1
	 While we have concerns with the current MAC specification, these concerns don’t pass the threshold for justifying a major change at this stage.

	Sharp
	1
	We share similar view as OPPO and HW.



Round 2
Moderator’s summary and thoughts:
· Based on the inputs received during the Round 1 discussion, currently 7 companies are in favour of way forward 1 (no MAC spec update) vs. 5 companies for way forward 2 (inform RAN2 to update MAC spec). 
· According to the comments received, the technical concern of the current MAC behaviour is mainly cantered around the case for the minimum HARQ RTT time gap (Z) is always ensured / enforced even when SL HARQ feedback is not expected / enabled for a MAC PDU when it is generated. The potential impact to the performance is that (as originally pointed out by vivo) there may not be sufficient retransmission opportunities for MAC PDUs with short PDB.
· According to some companies, the required update to the MAC spec to fully align with RAN1’s agreement or intention would be significant, not justified or even impossible. On the other hand, other expressed that the update would be simple.
· As replied to some companies during Round 1, the only question here is whether the MAC spec should be updated for the case when SL HARQ feedback for a MAC PDU is disabled / not expected. Instead of requesting RAN2 to update the current MAC spec to fully align with RAN1’s agreement / intention (that the minimum time gap is only respected when SL HARQ feedback is expected during the resource selection stage), as a one more attempt to update the MAC spec a new approach could be the following proposal. In my view, the following proposal can be implemented in a few different ways by RAN2 and at least one of them can be as simple as triggering a re-selection of resources when a later generated MAC PDU does not require any SL HARQ feedback. Feel free to suggest update to the request in the proposal or the wording.

Proposal: 
· Request RAN2 to update the MAC spec in a way such that the minimum HARQ RTT time gap is not enforced / ensured for MAC PDU that does not required SL HARQ feedback.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	



LS reply to R1-2104559 taking into account the outcome of Thread #2 and issue M2-5
· To be provided after conclusion of thread #2 and issue M2-5

Summary of contributions
· [2/Qualcomm]: At this stage, specification correctness and stability are of utmost importance and it is RAN1’s understanding that the changes required to capture the RAN1 agreement in MAC specifications are extensive and could destabilize MAC specifications. Therefore, RAN1 would not recommend changing the MAC specifications at this stage despite the deviation from the RAN1 agreement.
· [3, 4/OPPO]: Although it is recognized that the current MAC layer specification is not fully aligned with RAN1’s agreement on the minimum time gap (Z) is only intended for SL transmissions with HARQ feedback enabled, but it is still not an essential technical correction that needs to be made. Without a change, the system can still work. Furthermore, we foresee significant efforts are required in RAN2 on the MAC specification to fully align with RAN1’s agreement.
· [5/CATT, GOHIGH]: Based on current RAN2 design in the specification, packet delay requirement may not be satisfied if it is less than the minimum time gap.
· [6/Intel]: The issue of mismatch between the assumption on the minimum time gap at the moment of resource selection and the moment of MAC PDU creation is expected to be a rare event, which in the same time can be handled by the existing mechanism of reselection as in other cases of MAC PDU and resource mismatch. We strongly believe the MAC specification needs to be corrected due to the arguments above.
· [7/Samsung]: No concern for the description in the current MAC specification.
· [8/vivo]: From RAN1 perspective, if the HARQ RTT time gap is mandated even for blind PSSCH retransmissions, it is hard, or sometime impossible, to select suitable PSSCH resources within PDB, especially for low latency service. Consequently, there is no benefit to dynamically disable HARQ feedback by SCI, considering that the transmission delay is constant with or without HARQ feedback. In other words, it essentially abolishes the dynamic HARQ disabling feature, and turns the HARQ feedback indication in SCI to unnecessary SCI overhead. Thus, RAN1 respectfully requests RAN2 to implement the MAC specification according to RAN1’s agreement, i.e., the minimum gap should be ensured when the SL HARQ feedback is enabled for a given TB transmission. Regarding the issue of how to perform the transmissions when later a MAC SDU requiring SL HARQ feedback arrives, RAN1’s understanding is that resource selection can be triggered to select another set of resources ensuring HARQ RTT time gap for that new coming MAC SDU.
· [9, 10/Ericsson]: Request RAN2 to align the RAN2 specification with the RAN1 agreements.
· [11/Huawei, HiSilicon]: Considering the difficulty to change the RAN2 specification at the late-stage maintenance, RAN1 can accept the current RAN2 specification.
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