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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution is to discuss the issue in RAN2 #113e meeting offline discussion [AT113-e][713][V2X/SL] TX resource (re)selection w/ HARQ feedback consideration(vivo)[1] about TX resource (re-)selection procedure.
2. Discussion
2.1. Background
In current RAN2 38.321 specification, the TX resource (re-)selection procedure is captured as follows, as an example (similar text is also for multiple MAC PDU case as well as in TX resource (re-)selection check procedure):
	1>	if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, a SL-CSI reporting is triggered:
…
2>	if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
		…
3>	if one or more HARQ retransmissions are selected:
4>	if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:
5>	randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources and that a retransmission resource can be indicated by the time resource assignment of a prior SCI according to clause 8.3.1.1 of TS 38.212 [9];


It can be observed that the minimum time gap should be ensured in case that PSFCH is configured for this pool when perform resource (re-)selection under certain condition.
[bookmark: _Ref57367728]Observation 1: In current RAN2 MAC specification, the minimum time gap is ensured in case that PSFCH is configured for this pool when a UE perform resource (re-)selection.
However, according to RAN1 agreements, when UE selects resource from the resources indicated by physical layer for a given TB transmission, the minimum time gap is ensured by UE only when a HARQ feedback for the first resources is expected.
	RAN1 #98 Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
RAN1 #100e Agreements:
· 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


[bookmark: _Ref57367729]Observation 2: In RAN1 agreement, the minimum gap should be ensured in resource (re-)selection when the HARQ-feedback is enabled for a given TB transmission.
Therefore, there is clearly some gap between RAN1 agreement and RAN2 specification. 
· In RAN1 agreement, the minimum gap should be ensured when the SL HARQ-feedback is enabled for a given TB transmission.
· In RAN2 specification, the minimum gap is ensured when a SL grant is selected in a pool configured with PSFCH resources.
During the offline discussion in RAN2 #113e meeting[1], the issue is discussed. Although without official agreement, the majority in the offline discussion have the understanding that this misalignment exists, as follows:
	(6 out of 8) Proposal 1: RAN2 confirms that there exists misalignment between RAN1 agreement and RAN2 specification on the condition to ensure minimum time gap in resource (re-)selection.


[bookmark: _Ref67045665]Observation 3: The majority of companies in offline discussion agrees the existence of misalignment between RAN1 agreement and RAN2 specification on the condition to ensure minimum time gap in resource (re-)selection.
2.2. Way forward
During the online discussion in RAN2 #113e meeting, the issue is discussed but due to lack of time, no agreement has been reached[2].
	Proposal 6: RAN2 to make a decision which following option should be adopted for WF
-	Option 1: Keep the current specification and send a LS to RAN1 to explain the technical concern if we capture their agreement in MAC. Proposed CR in R2-2102260 is not pursued. FFS the exact content of the LS. 
	
-	Option 3: Agree “in case that sl-HARQ-FeedbackEnabled has been set to enabled for the logical channel” for both single MAC PDU and multiple MAC PDUs, without changing the existing LCP. And this issue is closed.

[Qualcomm]: RAN1 agreement was for mode 1 not for mode 2. [OPPO]: Option 3 is preferred. Packet dropping is not new one. [Session chair]: Seems LG’s comment in the email discussion has valid point. If we go option 3, we need to change our specification and unnecessary packet dropping may happen, which is not good. Meanwhile if we go option 1, we still survive even w/o packet dropping and additional specification effort. 
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Can be discussed next meeting. If we keep the current MAC specification, we may need to send LS to RAN1 to inform it. 


Some companies have concerns on packet dropping which may be brought by fixing this misalignment, i.e. if we follow RAN1 agreement, TB may be dropped for which HARQ FB is enabled but resource without ensuring minimum time gap is selected, considering at the time to select resources the HARQ enable/disable attribute of final TB after LCP procedure is unknown. Therefore, with also concerns on possible consequently changes to MAC specification (e.g. on LCP procedure or resource (re-)selection procedure), there is no clear majority view about if we should go for option-3 or option-1 above. 
Yet it should be clarified (as also pointed out by companies in online session) that when the minimum gap cannot be ensured, RAN1 only agrees that the UE is allowed to drop related retransmissions for mode-1 as follows:
	RAN1 #103e agreements (for mode-1)
Agreements:
· If the time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is less than Tprep + delta, the UE is allowed to drop the PSCCH/PSSCH retransmission with SL HARQ feedback enabled.
Note: it is RAN1 understanding that the UE is allowed to drop the PSCCH/PSSCH retransmission only if the UE can not complete the PSFCH processing and the preparation of the next PSCCH/PSSCH retransmission in the time between PSFCH reception and the next scheduled PSCCH/PSSCH retransmission


But for mode-2 there is no related discussion in RAN1. Therefore for mode-2 it should first be clarified by RAN1 whether UE can be allowed to drop transmissions.
[bookmark: _Ref67998185]Observation 4: RAN1 agrees for mode-1, the UE is allowed to drop PSCCH/PSSCH retransmissions when the HARQ is enabled but minimum gap not ensured. For mode-2 there is no related discussions.
Meanwhile, from RAN1’s perspective, when they made the agreement about ensuring minimum gap in resource (re-)selection, they could have their own reason to agree to define the condition as whether a HARQ feedback is expected rather than whether PSFCH is configured. The followings are two possible reasons:
One case is that for URLLC traffic, without the minimum gap condition, it can increase the repetition of retransmissions (because if we have to ensure minimum gap the available resources used for retransmission can be limited) to increase the reliability by disabling HARQ in SCI and letting UE to perform blind transmission, even when the UE select pools with PSFCH resources. 
Another case is that, in order to satisfy the latency requirement, the HARQ can be disabled by SCI and thus multiple transmission repetition of a TB can be performed. Otherwise sometimes the latency requirement cannot be met anyway e.g., when sl-MinTimeGapPSFCH-r16 is configured as 3 slots and sl-PSFCH-Period-r16while is configured as 4 slots, the total minimum gap can be up to 6 slots more, while PDB can be 3 ms (e.g. Emergency trajectory alignment and Sensor sharing service).
	SL-PSFCH-Config-r16 ::=                SEQUENCE {
    sl-PSFCH-Period-r16                    ENUMERATED {sl0, sl1, sl2, sl4}                                   OPTIONAL,   -- Need M
    sl-PSFCH-RB-Set-r16                    BIT STRING (SIZE (10..275))                                       OPTIONAL,   -- Need M
    sl-NumMuxCS-Pair-r16                   ENUMERATED {n1, n2, n3, n6}                                       OPTIONAL,   -- Need M
    sl-MinTimeGapPSFCH-r16                 ENUMERATED {sl2, sl3}                                             OPTIONAL,   -- Need M
    sl-PSFCH-HopID-r16                     INTEGER (0..1023)                                                 OPTIONAL,   -- Need M
    sl-PSFCH-CandidateResourceType-r16     ENUMERATED {startSubCH, allocSubCH}                               OPTIONAL,   -- Need M
   ...
}


The UE will select pools with PSFCH configuration when at least one logical channel is configured with HARQ-enabled, so solving the above problems in the two cases cannot just rely on expecting UE selecting pools without PSFCH configuration. Also, resource reselection procedure may not always be able to solve these issues as well because e.g. the minimum gap is 6 slots while PDB is 3ms, no resources can be satisfying the latency requirement as long as the minimum gap must be ensured. 
Meanwhile, this is to some extent why it is introduced in RAN1 that HARQ enable/disable is carried in SCI, which is used to help to increase performance by dynamically enabling/disabling HRAQ in different situations.
[bookmark: _Ref67998186]Observation 5: If we keep current MAC specification to ensure minimum gap when PSFCH is configured, other problems can arise e.g. the latency and reliability requirement may not be satisfied sometimes.
Anyway, as the misalignment is identified and companies think we can keep current MAC specification, according to chairman notes, at least we need to send an LS to RAN1 to ask for their opinion and if they are OK with current MAC specification, we may not need to change MAC specification and the issue can be closed. Otherwise, necessary updated may still be needed.
[bookmark: _Ref67998187]Observation 6: If we keep the current MAC specification, we need to send LS to RAN1 to inform it.
Although without discussions, what can be included in the LS is pre-considered in [1] and has been reviewed by some companies. Therefore, we could take it as a start point for the LS, which includes:
· The technical concern to change MAC specification to align with RAN1 agreement (i.e. TB may be dropped for which HARQ FB is enabled but resource without ensuring minimum time gap is selected);
· Ask RAN1 if they can revert their agreement to align with RAN2 specification;
· Ask RAN1 if they cannot revert their agreement, whether they have any concern on the current MAC specification;
But as analyzed above, it is hard to tell if RAN1 can accept current MAC specification as other impacts can be introduced without RAN1 evaluation and possible deteriorated performance on the whole system. We should consider if RAN1 has strong concern on current MAC specification, whether we need to adopt option-3 above (i.e. Agree “in case that sl-HARQ-FeedbackEnabled has been set to enabled for the logical channel” for both single MAC PDU and multiple MAC PDUs, without changing the existing LCP). This can be the next step for RAN2 to discuss, but at first we can inform RAN1 and hopefully the current text in MAC specification may survive to save a lot of time in RAN2 for related discussion.
[bookmark: _Ref67045669][bookmark: _Hlk68254753][bookmark: _GoBack]Proposal 1: Send LS to RAN1 on the minimum gap ensuring issue which includes:
· RAN2 has no consensus to change MAC specification on mode-2 resource (re-)selection to align with RAN1 agreement because of technical concern i.e., if minimum time gap should be ensured when HARQ is enabled, TB may be dropped for which HARQ FB is enabled but resource without ensuring minimum time gap is selected;
· Ask RAN1 if the above concern is valid for mode-2, whether they have any suggestion/strong concern if we keep current MAC specification to ensure minimum time gap when PSFCH is configured.
3. Conclusion
We have the following observation and proposals:
Observation 1: In current RAN2 MAC specification, the minimum time gap is ensured in case that PSFCH is configured for this pool when a UE perform resource (re-)selection.
Observation 2: In RAN1 agreement, the minimum gap should be ensured in resource (re-)selection when the HARQ-feedback is enabled for a given TB transmission.
Observation 3: The majority of companies in offline discussion agrees the existence of misalignment between RAN1 agreement and RAN2 specification on the condition to ensure minimum time gap in resource (re-)selection.
Observation 4: RAN1 agrees for mode-1, the UE is allowed to drop PSCCH/PSSCH retransmissions when the HARQ is enabled but minimum gap not ensured. For mode-2 there is no related discussions.
Observation 5: If we keep current MAC specification to ensure minimum gap when PSFCH is configured, other problems can arise e.g. the latency and reliability requirement may not be satisfied sometimes.
Observation 6: If we keep the current MAC specification, we need to send LS to RAN1 to inform it.

Proposal 1: Send LS to RAN1 on the minimum gap ensuring issue which includes:
· RAN2 has no consensus to change MAC specification on mode-2 resource (re-)selection to align with RAN1 agreement because of technical concern i.e., if minimum time gap should be ensured when HARQ is enabled, TB may be dropped for which HARQ FB is enabled but resource without ensuring minimum time gap is selected;
· Ask RAN1 if the above concern is valid for mode-2, whether they have any suggestion/strong concern if we keep current MAC specification to ensure minimum time gap when PSFCH is configured.
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