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[bookmark: _Ref174151459][bookmark: _Ref189809556]1	Introduction
In RAN2#106 meeting [1], the following agreements were achieved regarding LCP for HARQ feedback enable/disable:
2:	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.
And in RAN2#108 meeting [2], RAN2 made further agreements that the LCHs with disabling the HARQ feedback can NOT be multiplexed with LCHs with enabling the HARQ feedback:
7:	The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.
In the current Running CR for 38.321 [3], how to support LCP restriction for HARQ feedback enable/disable is still FFS:
	The UE shall also follow the rules below during the SL scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a sidelink grant size that is equal to or larger than [x] bytes while having data available and allowed (according to clause 5.x.1.4.1) for transmission, the MAC entity shall not transmit only padding;
-	A logical channel with HARQ-enabled and a logical channel with HARQ-disabled cannot be multiplexed into the same MAC PDU.
Editor’s Note: FFS how 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.


Based on the email discussions of the TS 38.321 running CR, we understand that the FFS was captured, as there was no clear conclusion whether RAN1 will carry the HARQ feedback enable/disable indication for an SL grant or not. However, this issue can already been concluded based on the latest RAN1 progress. In this document, LCP restriction for HARQ feedback enable/disable will be discussed based on the latest RAN1’s agreements.
2	Discussion
[bookmark: _Ref433086885]In RAN1#99 meeting [4], RAN1 has achieved the following agreements:
	Agreements:
· For dynamic grant and CG:
· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB
Agreements:
· For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided
· For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided
Agreements:
· From RAN1 perspective, a configured grant for SL can carry a TB for which SL HARQ FB is enabled or disabled. 
· For any CG, if there is a possibility to carry a TB with SL HARQ FB being enabled, there is always a corresponding PSFCH configuration 
· A TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG
· For a TB with SL HARQ FB is disabled, up to RAN2 how to utilize a CG for the transmission


Based on the RAN1’s agreements, we can conclude that:
· When configured/indicated with PUCCH for each grant, the Tx UE reports feedback to gNB:[footnoteRef:1] [1:  In this paper, the acronym “CG” and “DG” respectively stand for “configured grant” and “dynamic grant”.] 

· For CG type2 and DG, PUCCH is provided or not in DCI
· For CG type1, PUCCH is provided or not via RRC
· When NOT configured/indicated with PUCCH for each grant, the Tx UE should NOT report feedback to gNB
Regarding PSFCH resource configured or not was also discussed in RAN1, and concluded to be judged via whether the corresponding resource pool having PSFCH configurations or not, and imported a new IE (i.e.  periodPSFCHresource) in RRC spec [6].
	periodPSFCHresource: Period of PSFCH resource in the unit of slots within this resource pool. If set to 0, no resource for PSFCH, and HARQ feedback for all transmissions in the resource pool is disabled.


Therefore, at least for Mode-1, whether HARQ feedback is used or not for each SL grant can already be concluded based on latest RAN1 progress.
Proposal 1: RAN2 confirms the understanding that for each mode-1 SL grant whether the HARQ FB is used can be concluded as per RAN1 agreements:
· RAN1 has agreed to indicate whether or not the HARQ FB on PUCCH is used for each SL grant as follows:
· For CG type2 and DG, PUCCH is provided or not in DCI
· For CG type1, PUCCH is provided or not via RRC
· RAN1 has agreed to indicate whether or not the HARQ FB on PSFCH is used for each grant as follows:
· Yes, if the corresponding resource pool having PSFCH configurations
· Not, if the corresponding resource pool NOT having PSFCH configurations
In addition, RAN2 has agreed LCHs of HARQ feedback enabled can NOT be multiplexed with LCHs of HARQ feedback disabled. In our thinking, a TB with HARQ disabled defined in RAN1 in the above agreement is a TB only carrying LCHs of HARQ feedback disabled, and a TB with HARQ enabled indicates a TB only carrying LCHs of HARQ feedback enabled. Otherwise, if a TB consisting of LCHs of HARQ feedback enabled is indicated as a TB with HARQ disabled, the transmission performance will be degraded; or in another case, if a TB consisting of LCHs of HARQ feedback disabled is indicated as TB with HARQ enabled, PSFCH waste can be caused, since for Tx UE it is really a blind transmission and HARQ feedback on SL is not necessary at all but may increase interference to other SL communications.
Finally we can have the following understanding regarding the LCP from a RAN2 point of view:
· LCHs of HARQ feedback enabled can only be transmitted on an SL grant with PSFCH
· RAN1 has already left it to RAN2 to decide how to transmit LCHs of HARQ feedback disabled, e.g. on SL grant with PSFCH or w/o PSFCH
In RAN1#98b meeting [5], the following working assumption was achieved:
	Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission. 


RAN1 has agreed to support flexible HARQ feedback enabled/disable, e.g. Tx UE can dynamically indicate HARQ feedback is used or not used in SCI when the Tx UE is using a SL grant with PSFCH resources and HARQ feedback being used (i.e. having PSFCH configured in the corresponding resource pool). However, for each SL transmission, how to determine whether this SL grant uses HARQ feedback or not and accordingly indicate this in the SCI should be solved by RAN2.
Proposal 2: RAN2 confirms the understanding: for each SL transmission RAN1 has agreed to indicate HARQ feedback is used or not in SCI, and the determination of which value is indicated in the SCI should be decided in the MAC.
According to the upper RAN1’s agreements, there is a below left issue to be solved by RAN2:
Issue: which kind of grant can be used to transmit LCHs of HARQ feedback disabled?
Towards this issue, considering different types of grants, we will discuss whether/how to define LCP restriction considering HARQ feedback enable/disable for mode-1 and mode-2 respectively.
2.1	Mode-1 grant
Since whether each mode-1 SL grant uses HARQ feedback with PUCCH and/or PSFCH can be determined based on RAN1 agreements as shown in Proposal 1, the issue identified above is to be discussed case by case for mode-1 accordingly.
· Mode-1 grant with PUCCH and PSFCH
There is no problem to use this grant to transmit LCHs of HARQ feedback enabled, and the Tx UE can directly copy the SL HARQ feedback results and report it to gNB on PUCCH, then the gNB can decide whether to assign retransmission resources based on the feedback on PUCCH.
In our thinking, there is no need to also allow this grant to transmit LCHs of HARQ feedback disabled, as we can use the next case (i.e. Mode-1 grant w/o PUCCH but with PSFCH) to transmit it; in such a case the Tx UE’s behavior is quite simple, e.g. when getting a grant with PUCCH it transmit LCHs of HARQ feedback enabled, when getting a grant w/o PUCCH it transmit LCHs of HARQ feedback disabled, when to transmit which kind of LCHs (i.e. HARQ feedback enabled or disabled) is totally controlled by gNB.
Proposal 3: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback enabled can be transmitted on a mode-1 grant with PUCCH and PSFCH resources, and indicate HARQ feedback used in SCI.
· Mode-1 grant w/o PUCCH but with PSFCH
For transmitting LCHs of HARQ feedback enabled, as there is no PUCCH resource used for this grant, then gNB has no information whether the SL transmission is ACK’ed or NACK’ed, so the gNB has to blindly assign retransmission resources, which brings resource waste and unacceptable.
For transmitting LCHs of HARQ feedback disabled, it is workable as blind transmission is used by the Tx UE, and blind retransmission assignment is assumed at the gNB side. In this case, the Tx UE shall indicate HARQ feedback disabled in SCI.
Proposal 4: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-1 grant w/o PUCCH and with PSFCH resources, and indicate HARQ feedback not used in SCI.
· Mode-1 grant with PUCCH, but w/o PSFCH
In our thinking, this case should not happen, as this grant can only be used to transmit LCHs of HARQ feedback disabled, and the gNB can decide whether to assign further retransmission grants even without the imprecise feedback on PUCCH, in this case the pre-assigned PUCCH resources are wastage.
· Mode-1 grant w/o PUCCH and w/o PSFCH
RAN1 already has agreement that LCHs of HARQ feedback enabled can only be transmitted on a SL grant with PSFCH. So for this grant, it can only be used to transmit LCHs of HARQ feedback disabled, e.g. for blind transmission.
Proposal 5: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-1 grant w/o PUCCH and w/o PSFCH, and indicate HARQ feedback not used in SCI.
2.2	Mode-2 grant
For a mode-2 grant, this issue is quite simple, because there is no need to consider PUCCH configured or not, but only need to consider PSFCH configured or not.
· Mode-2 grant with PSFCH
In our think, at least LCH(s) of HARQ enabled can use this grant to transmit associated data, otherwise the LCHs of HARQ feedback enabled can NOT be sent out using a mode-2 grant, as per below analyses, a mode-2 grant w/o PSFCH can only be used to transmit LCHs of HARQ feedback disabled.
For LCHs of HARQ feedback disabled, we think it can also use this grant to transmit associated data, otherwise a Tx UE having both LCHs of HARQ feedback enabled and HARQ disabled shall be configured with two resource pools, e.g. one with PSFCH to transmit LCHs of HARQ feedback enabled, and the other resource pool w/o PSFCH to transmit LCHs of HARQ feedback disabled, which is not good for RP sharing and efficiency.
For each transmission, as the Tx UE decides to transmit a HARQ enabled LCHs or HARQ disabled LCHs, so it can trigger the HARQ based retransmission or blind retransmission correspondingly.
Proposal 6: RAN2 to agree either LCHs of HARQ feedback enabled or LCHs of HARQ feedback disabled is allowed to be transmitted on a mode-2 grant with PSFCH, and indicate HARQ feedback value (i.e. HARQ feedback used or not used) corresponding to the selected LCHs in the SCI for this transmission. 
Since this grant can be used to transmit either LCHs of HARQ feedback enabled or LCHs of HARQ feedback disabled, and according to RAN2’s agreements that LCHs of HARQ feedback enabled can NOT be multiplexed with LCHs of HARQ feedback disabled even with same DEST, so only one type of LCHs is finally selected for each transmission. As a result, the next question is which type of LCHs (i.e. HARQ feedback enabled or HARQ feedback disabled) can be selected?
It is straightforward to select LCHs of highest priority for this transmission, then other LCHs with same DEST and HARQ feedback enable/disable value can be multiplexed with decreasing order based on each LCH’s priority.
Proposal 7: RAN2 to agree that for a mode-2 grant with PSFCH, after DEST selection, LCHs with highest priority should be selected for this transmission, and LCHs with same HARQ feedback property (i.e. HARQ enabled or disabled) can be multiplexed.
· Mode-2 grant w/o PSFCH
In this case, only LCHs of HARQ feedback disabled can use this grant to transmit data, as it is obvious that each mode-2 SL grant in such a case impossibly uses HARQ feedback, which is to be indicated in the SCI.
Proposal 8: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-2 grant w/o PSFCH, and indicate HARQ feedback not used in SCI.
3	Conclusion and Proposals
In this contribution, we will further LCP restriction considering HARQ enabled/disabled. And we have the following proposals:
Proposal 1: RAN2 confirms the understanding that for each mode-1 SL grant whether the HARQ FB is used can be concluded as per RAN1 agreements:
· RAN1 has agreed to indicate whether or not the HARQ FB on PUCCH is used for each SL grant as follows:
· For CG type2 and DG, PUCCH is provided or not in DCI
· For CG type1, PUCCH is provided or not via RRC
· RAN1 has agreed to indicate whether or not the HARQ FB on PSFCH is used for each grant as follows:
· Yes, if the corresponding resource pool having PSFCH configurations
· Not, if the corresponding resource pool NOT having PSFCH configurations
Proposal 2: RAN2 confirms the understanding: for each SL transmission RAN1 has agreed to indicate HARQ feedback is used or not in SCI, and the determination of which value is indicated in the SCI should be decided in the MAC.
Proposal 3: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback enabled can be transmitted on a mode-1 grant with PUCCH and PSFCH resources, and indicate HARQ feedback used in SCI.
Proposal 4: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-1 grant w/o PUCCH and with PSFCH resources, and indicate HARQ feedback not used in SCI.
Proposal 5: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-1 grant w/o PUCCH and w/o PSFCH, and indicate HARQ feedback not used in SCI.
Proposal 6: RAN2 to agree either LCHs of HARQ feedback enabled or LCHs of HARQ feedback disabled is allowed to be transmitted on a mode-2 grant with PSFCH, and indicate HARQ feedback value (i.e. HARQ feedback used or not used) corresponding to the selected LCHs in the SCI for this transmission. 
Proposal 7: RAN2 to agree that for a mode-2 grant with PSFCH, after DEST selection, LCHs with highest priority should be selected for this transmission, and LCHs with same HARQ feedback property (i.e. HARQ enabled or disabled) can be multiplexed.
Proposal 8: An LCP mapping restriction considering HARQ feedback enable/disable should be defined, so that only LCHs of HARQ feedback disabled can be transmitted on a mode-2 grant w/o PSFCH, and indicate HARQ feedback not used in SCI.
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