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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper is to discuss the left issues in MAC running-CR. 
[bookmark: _Toc114214864][bookmark: _Toc114245162][bookmark: _Toc126008719]Discussion
Issue-1: RB-Set Indication Timing
For the following operation
3>	if sl-lbt-FailureRecoveryConfig is configured in the SL BWP:
4>	indicate to the physical layer RB set information for which Sidelink consistent LBT failure was detected and not cancelled as specified in clause 5.31.2.
This issue has been discussed in [AT124][112], the proponent of option-2 argued that there would be a benefit for sensing, i.e., to stop (or start) the sensing on one RB-set as soon as the C-LBT-F on the RB-set is declared (or cancelled), for which the benefit is power saving. 
Option1: When resource (re)selection is triggered, the MAC indicate the RB set information of SL C-LBT failure triggered or canceled to L1.
Option2: Upon SL C-LBT failure is triggered or canceled, the MAC indicate the updated RB set information to L1.
However, technically, the UE always has to perform SL sensing for all RB-sets during resource selection even if one RB-set is in a C-LBT-F state, because the C-LBT-F RB-set could contain resource reservation information for RB-sets that are not in C-LBT-F state. I.e., the whole resource selection concept is based on the resource pool level. 
[bookmark: _Toc158647728]For C-LBT-F indication to PHY, R2 keeps the current spec (i.e., indicate upon resource (re)selection), and R2 not pursue indication upon C-LBT-F declaration/cancellation. 
Issue-2: PUCCH Reporting upon LBT-F
For the PUCCH reporting up on LBT-F, as discussed in [AT124][112], there are both proponents of capturing this in MAC spec, by referring to the de-prioritization case in legacy
2>	if the most recent transmission of the MAC PDU was not prioritized as specified in clause 5.22.1.3.1a:
3>	instruct the physical layer to signal a negative acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
And there are also proponents of capturing this in PHY spec, by referring to the following R1 spec,
The UE generates a NACK when, due to prioritization as described in clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to prioritization.
 
After check internally, we understand 213 has already reflect it in the following manner.
For operation with shared spectrum channel access, the UE generates a NACK when, due to a failed channel access procedure [15, TS 37.213], the UE does not transmit a PSSCH with a single TB in any of the resources provided by a DCI format 3_0 or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to the failed channel access procedure.
So seems no need for R2 to work on it.
[bookmark: _Toc158647729]For NACK reporting via PUCCH upon LBT-F, R2 not pursue spec change for it, since R1 spec has already reflected it.
Issue-3: SL-RLF Declaration upon Carrier Unavailability
In [AT124][112], another left issue is.
Proposal 5 (6, 6): RAN2 dicusses the proposal (“Following carrier failure, if carrier reselection finds no carriers, the UE triggers SL RLF.”) in R2-2312179.
Considering that AS-layer based SL-RLF declaration itself is complementary to higher layer solution, i.e., the keep alive message based scheme, the proposal here is not essential anyway, considering the keep alive message based mechanism can anyway be used to detect the carrier unavailability and trigger the link release procedure via PC5-S message.
[bookmark: _Toc158647730]R2 not pursue the AS-layer SL-RLF declaration upon carrier unavailability. 
Issue-4: LCH filtering based on carrier due to duplication
Based on the current spec
4>	allowed on the carrier where the SCI is transmitted, if the carrier is configured by upper layers according to TS 38.331 [5] and TS 23.287 [19], if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2; and
Based on discussion in [POST124][105], CR-Rapp clarified that the intention is to use this paragraph to reflect the restriction of carrier due to duplication (i.e., primary/secondary RLC would not be mapped to the same carrier). It seems aligned with the RRC spec, where the LCH-to-Carrier mapping is decided and indicated to MAC layer
3>	if the UE is in RRC_CONNECTED:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, as indicated in sl-AllowedCarriers, to lower layer;
3>	else:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, decided by UE implementation, to lower layer, where the carrier indicated in sl-FreqInfoList is used for the RLC bearer if the SL-TxProfile of at least one associated QoS flow for the sl-ServedRadioBearer indicates backwardsCompatible;
However, there is one missing part, which was agreed at R2#122
Proposal 9: RAN2 agrees that LCH mapping restriction shall be defined such that the duplicated PDCP PDUs of the same PDCP entity are only allowed to be transmitted on different NR sidelink carriers.
And was included in MAC spec in LTE, 
If duplication is activated as specified in TS 36.323 [4], the MAC entity shall map different sidelink logical channels which correspond to the same PDCP entity onto different carriers in accordance with clause 5.14.1.5, or onto different carriers of different carrier sets (if configured in allowedCarrierFreqList for the corresponding destination). For a given sidelink logical channel, it is up to UE implementation which carrier set to select among the carrier sets configured in allowedCarrierFreqList (if configured) for the corresponding destination.
But now, if following the current modelling, it should be the RRC layer to secure the mapping of different carrier for different LCHs. TP is provided in Annex. 
[bookmark: _Toc158647731]Capture in RRC spec that when it is up to UE implementation to decide the per-LCH carrier mapping for PDCP duplication case, UE shall map different LCHs for a same PDCP entity to different carriers. 
Issue-5: Applicability of eLCP 
Based on the current MAC spec, the eLCP procedure does not apply to the following branch, i.e., I.e., the data for SL communication when dedicated discovery pool has been configured. 
1>	if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
2>	if the new transmission is associated to a sidelink grant in sl-DiscTxPoolSelected or sl-DiscTxPoolScheduling configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon:
<Text Removed>
2>	else:
But it should apply.
[bookmark: _Toc158647732]R2 confirm the enhanced LCP procedure for COT-sharing applies to the branch of SL communication data, even when the dedicated discovery pool has been configured.
Issue-6 Details in Carrier (Re)selection
Currently, the Carrier (Re)selection clause was drafted in the following manner
If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:
1>	if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):
2>	for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>	if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:
NOTE x:	In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
4>	consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions;
5>	if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:
6> the carrier includes at least one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
5>	else:
6> the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
1>	else:
2>	if the CBR of the carrier is below sl-threshCBR-FreqKeeping associated with priority of the sidelink logical channel, for each sidelink logical channel, if any, where data is available and that are allowed on the carrier for which Tx carrier (re-)selection is triggered according to clause 5.22.1.1:
3>	select the carrier and the associated pool of resources.
2>	else:
3>	if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:
4>	consider the carrier as a candidate carrier for TX carrier (re-)selection, for each carrier configured by upper layers on which the sidelink logical channel is allowed when the carrier satisfies all the following conditions;
5>	if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:
6> the carrier includes at least one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
5>	else:
6> the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
The MAC entity shall:
1>	if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>	if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3> select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR.
Based on the discussion in [AT124][112], there are two issues here
Firstly, is there a need to consider HARQ feedback attributive during CBR determination (i.e., carrier selection) phase. 
In LTE-SL, there was no such HARQ feedback attributive, so hard to take LTE-SL as a reference directly (although the WID required so), while on the other hand, there was majority support to rely on the NOTE only to leave the pool selection for CBR determination to UE implementation, based on the following R2 conclusion
1:	Confirms the working assumption “Same principle as LTE V2X CA is applied to determine per-carrier CBR” as an agreement.
So our proposal is to remove it from normative text but add it into NOTE, e.g.
NOTE x:	In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation, taking into account of sl-HARQ-FeedbackEnabled for the sidelink logical channel.
[bookmark: _Toc158647733]Remove the HARQ feedback attributive based pool selection for CBR determination from normative text, but add “taking into account of sl-HARQ-FeedbackEnabled for the sidelink logical channel” into the NOTE.
Secondly, whether there is a need to select the same pool for CBR determination and grant generation. For this issue, seems the current spec intends to: when there are multiple pools for a same carrier, select one pool during carrier (re)selection, and use the same pool for CBR determination and grant generation, and CR-Rapp tended to admit it is against LTE approach, and thus against R2 conclusion
1:	Confirms the working assumption “Same principle as LTE V2X CA is applied to determine per-carrier CBR” as an agreement.
With the argument that if there is mis-match between 1) the pool used for CBR determination, and 2) the pool used for grant generation, the carrier selection would be performed in a wrong / unexpected manner, i.e., the grant is generated based on a pool for which CBR is higher than the threshold. 
In our view, the issue above seems not a blocking issue (there seems no reason that UE intentionally selects the pool with higher CBR for grant generation), and our preference would still be follow the LTE solution, at least in normative text level. 
[bookmark: _Toc158647734]Remove the coupling between pool selection for CBR determination and for grant generation at least in normative text.
One example change can be as follows (detailed wording is up to CR-Rapp)
If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall:
1>	if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):
2>	for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>	if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:
NOTE x:	In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation.
4>	consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions;
5>	if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:
6> the carrier includes at least one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
5>	else:
6> the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
1>	else:
2>	if the CBR of the carrier is below sl-threshCBR-FreqKeeping associated with priority of the sidelink logical channel, for each sidelink logical channel, if any, where data is available and that are allowed on the carrier for which Tx carrier (re-)selection is triggered according to clause 5.22.1.1:
3>	select the carrier and the associated pool of resources.
2>	else:
3>	if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:
4>	consider the carrier as a candidate carrier for TX carrier (re-)selection, for each carrier configured by upper layers on which the sidelink logical channel is allowed when the carrier satisfies all the following conditions;
5>	if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:
6> the carrier includes at least one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
5>	else:
6> the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
The MAC entity shall:
1>	if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>	if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3> select one or more carrier(s) and associated pool(s) of resources among the candidate carriers with increasing order of CBR from the lowest CBR, and select the associated pool(s) of resources:
4>	if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:
5> select one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
4>	else:
5> select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
Issue-7: IUC MAC-CE format Enhancement
Based on R1 conclusion, the SCI format 2-C has been improved
-	Resource combinations - number of bits determined by the following:
-	If higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is not configured or configured to 'contigousRB'
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214];
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'
-	 bits as defined in Clause 8.1.5A of [6, TS 38.214];
I.e., the RC field is to be extended from 26-bit to 28-bits. And
-	Lowest subChannel indices - bits as defined in Clause 8.1.5A of [6, TS 38.214].
-	Lowest RB set indices -  bits as defined in Clause 8.1.5A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
I.e., the LSI field is to be reduced from 5-bit to 4-bit, but with one additional field of RB-set indices for 3-bit, and 
-	Number of subchannels -  bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
I.e., the Number of Subchannel field has to be reduced from 5-bit to 4-bit, with one additional field of number of RB-sets for 3-bit. 


Figure 1: Inter-UE Coordination Information MAC CE Enhancement
[bookmark: _Toc158647735]Enhance IUC-Info MAC-CE by extending RC field to 28-bit, reducing LSI field to 4-bit, adding a lowest RB-set Index of 3-bit, for the case where higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'.




Figure 2: Inter-UE Coordination Request MAC CE Enhancement
[bookmark: _Toc158647736]Enhance IUC-Request MAC-CE by reducing Number of Subchannel field to 4-bit, adding a number of RB-set field of 3-bit, for the case where higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'.







[bookmark: _Toc114153059]Conclusion

We have the following proposals:
Proposal 1	For C-LBT-F indication to PHY, R2 keeps the current spec (i.e., indicate upon resource (re)selection), and R2 not pursue indication upon C-LBT-F declaration/cancellation.
Proposal 2	For NACK reporting via PUCCH upon LBT-F, R2 not pursue spec change for it, since R1 spec has already reflected it.
Proposal 3	R2 not pursue the AS-layer SL-RLF declaration upon carrier unavailability.
Proposal 4	Capture in RRC spec that when it is up to UE implementation to decide the per-LCH carrier mapping for PDCP duplication case, UE shall map different LCHs for a same PDCP entity to different carriers.
Proposal 5	R2 confirm the enhanced LCP procedure for COT-sharing applies to the branch of SL communication data, even when the dedicated discovery pool has been configured.
Proposal 6	Remove the HARQ feedback attributive based pool selection for CBR determination from normative text, but add “taking into account of sl-HARQ-FeedbackEnabled for the sidelink logical channel” into the NOTE.
Proposal 7	Remove the coupling between pool selection for CBR determination and for grant generation at least in normative text.
Proposal 8	Enhance IUC-Info MAC-CE by extending RC field to 28-bit, reducing LSI field to 4-bit, adding a lowest RB-set Index of 3-bit, for the case where higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'.
Proposal 9	Enhance IUC-Request MAC-CE by reducing Number of Subchannel field to 4-bit, adding a number of RB-set field of 3-bit, for the case where higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'.

[bookmark: _In-sequence_SDU_delivery]Annex

[bookmark: _Toc156130070]5.8.9.1a.6.2	Additional Sidelink RLC Bearer addition/modification operation
For the additional Sidelink RLC bearer, whose addition conditions are met as in clause 5.8.9.1a.6.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the additional Sidelink RLC bearer addition was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, for DRB, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer addition was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers; or
1>	for unicast, for SRB, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer addition was decided by UE:
2>	establish an additional RLC entity for NR sidelink communication and configure it in accordance with each sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR for SL DRB, and as specified in clause 9.1.1.4 for SL SRB;
2>	if this procedure was for Sidelink DRB:
3>	if this procedure was due to the reception of a RRCReconfigurationSidelink message:
4>	configure the MAC entity with a logical channel in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink associated with the sidelink RLC entity;
3>	else if this procedure was due to the reception of a RRCReconfigurationCompleteSidelink message:
4>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR;
3>	else (i.e. for groupcast/broadcast):
4>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR and assign a new LCID to this logical channel.
3>	if the UE is in RRC_CONNECTED:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, as indicated in sl-AllowedCarriers, to lower layer;
3>	else:
4>	indicate the allowed carriers for the two RLC bearers of the DRB, decided by UE implementation (different RLC bearer shall be mapped to different carriers), to lower layer, where the carrier indicated in sl-FreqInfoList is used for the RLC bearer if the SL-TxProfile of at least one associated QoS flow for the sl-ServedRadioBearer indicates backwardsCompatible;
2>	else (i.e., if this procedure was for Sidelink SRB):
3>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, as specified in clause 9.1.1.4.
3>	if the UE is in RRC_CONNECTED:
4>	indicate the allowed carriers for the two RLC bearers of the SRB, as indicated in allowedCarrierFreqSet1/allowedCarrierFreqSet2, to lower layer (For a given RLC bearer of the SRB, it is up to UE implementation which carrier set to select among the carrier sets configured in sl-AllowedCarrierFreqSet1/sl-AllowedCarrierFreqSet2 for the corresponding destination);
3>	else:
4>	indicate the allowed carriers for the two RLC bearers of the SRB, decided by UE implementation (different RLC bearer shall be mapped to different carriers), to lower layer, where the carrier indicated in sl-FreqInfoList is used for the RLC bearer if the SL-TxProfile of at least one associated QoS flow for the sl-ServedRadioBearer indicates backwardsCompatible;
For the additional Sidelink RLC bearer, whose modification conditions are met as in clause 5.8.9.1a.6.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the additional Sidelink RLC bearer modification was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer modification was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:
2>	reconfigure the RLC entity of the sidelink DRB, in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;
2>	reconfigure the logical channel of the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink or sl-MAC-LogicalChannelConfig received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included.
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