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1 Introduction 
Following RAN2#124, the following open issue were identified by the MAC rapporteur:
	Open issue
	Rapporteur view

	Issue: Whether IUC and DRX operation is supported when sl-NRPSSCH-EUTRA-ThresRSRP-List is configured (i.e., Co-channel coexistence is supported) by the RRC.

- Some companies believe that IUC and DRX operations are not supported in co-channel coexistence in Release 18.

Some other companies believe that IUC and DRX operations are supported in co-channel coexistence in Release 18.

This decision may require modification (e.g., resource allocation procedure considering DRX active time) of description related to co-channel coexistence in the MAC spec.
	This can be further checked by R2.

	Issue: Whether LCP enhancement are applicable also when dedicated or common discovery pool is configured by the network.

- In Release 17 SL relay, the common and dedicated discovery pools were added in order to provide the means to enable sidelink discovery transmission in dedicated discovery pool(s). In the running CR for MAC spec, there is currently no differentiation on whether the UE operated on the unlicensed or licensed band, but the enhanced LCP is precluded of usage in case either sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured. This means that in theory, SL-U can be applied even though the common or dedicated discovery pool can be configured, but LCP enhancements related to MCSt and COT sharing cannot, according running CR text (in R2-2312824).
	This can be further checked by R2.

	TX carrier (re-)selection procedure where consensus is not enough gathered.

Issue 1. Procedure’s structure (e.g., procedure order: TX carrier filtering considering HARQ attribute, resource pool selection for CBR measurement, TX carrier selection, resource pool selection for grant creation) for TX carrier (re-)selection

- Companies have different views on the order of UE bhaviour for TX carrier selection. Therefore, discussion/decision is needed on the order of UE behavior for TX carrier (re-)selection. Currently, in the TS 38.321, the UE performs TX carrier (re-)selection in the following order (TX carrier filtering considering HARQ attribute à resource pool selection for CBR measurement à TX carrier selection and  resource pool selection for SL grant creation).

Issue 2. Whether Procedure “Pool selection for CBR measurement” and procedure “Pool selection for grant creation” are decoupled

- Some companies believe that the pool selected by the UE for CBR measurement during the TX carrier (re-)selection procedure can be used by the UE to generate an SL grant after TX carrier selection. That is, “Pool selection for CBR measurement” and procedure “Pool selection for grant creation” are coupled. Some other companies believe that pool selection for CBR measurement and pool selection for SL grant creation in the TX carrier (re-)selection procedure are separate pool selection procedures. That is, “Pool selection for CBR measurement” and procedure “Pool selection for grant creation” are decoupled. Currently, in the TS 38.321, pool selection for CBR measurement and pool selection for SL grant generation are specified as coupled operations.

Issue 3. How to consider HARQ attribute in the TX carrier (re-) selection procedure

- Currently, TS 38.321 describes a carrier filtering procedure considering HARQ attributes (i.e., HARQ Feedback Enabled or HARQ Feedback Disabled) in TX carrier (re-)selection procedure. For example, for a specific logical channel with sl-HARQ-FeedbackEnabled set to enabled, there are four carriers associated with the logical channel as following:

Carrier#1: includes at least one pool of resources configured with PSFCH

Carrier#2: includes at least one pool of resources configured with PSFCH

Carrier#3: not include at least one pool of resources configured with PSFCH

Carrier#4: not include at least one pool of resources configured with PSFCH

Then carrier#1 and carrier#2 will be considered as candidate carriers if their CBR fulfils the condition.

As to how to determine the CBR of the carrier if there are multiple resource pools, is depending on (NOTE 3).

Some companies believe that this carrier filtering procedure considering the HARQ attribute is up to UE implementation.

That is, since a pool selection procedure considering HARQ attribute was introduced in Release 16 NR V2X, RAN2 can discuss whether the filtering behaviour of candidate carriers including a resource pool matching the HARQ attribute needs to be specified in the TX carrier (re-)selection procedure.
	This can be further checked by R2.


 
In this contribution, we provide our views on each of these open issues and discuss new issues to be analysed due to the introduction of TX carrier (re-)selection.
2 Discussion
2.1 Ongoing Identified Open Issues

Issue: Whether IUC and DRX operation is supported when sl-NRPSSCH-EUTRA-ThresRSRP-List is configured (i.e., Co-channel coexistence is supported) by the RRC.

Interaction between different features in sidelink has often been discussed since Rel17.  Since co-channel coexistence has been introduced in Rel18, while IUC and DRX features are Rel17 features, the features should be compatible with one another.  On the other hand, an important factor to be considered is whether a reasonable UE would support such combination of features.  In this specific case, co-channel coexistence seems more of a V2X feature, while IUC and DRX are more related to SL operation (i.e., for power savings).  For this reason, we could down prioritize such interaction at this stage.  

Proposal 1:
Down-prioritize interaction between co-channel coexistence and both DRX and IUC features. RAN2 captures (e.g., using a note) that IUC and DRX are not supported for a UE when co-channel coexistence is supported.

Issue: Whether LCP enhancement are applicable also when dedicated or common discovery pool is configured by the network.

Similar to the previous issue, different work items which are not intended to coexist should not require special or additional effort to allow them to work together.  In this particular case, relaying operation should not be allowed in unlicensed spectrum, as the scenario/use case has not been discussed by 3GPP.  While it is fine to have common functionality in specifications, which is the case, for example, for transmission by a relay in the communication resource pool, the discovery resource pool is handled differently in LCP and there is no need to apply enhanced LCP to it in this release.   
Proposal 2:
LCP enhancements for SL-U are not applied to the discovery resource pools. No additional specification impact is needed.

Issue 2. Whether Procedure “Pool selection for CBR measurement” and procedure “Pool selection for grant creation” are decoupled

This issue was discussed in past meetings and RAN2 decided to follow LTE V2X.  Specifically, it makes sense that the same pool which is selected for transmission and therefore grant creation is used for the CBR measurement associated with carrier selection.  Otherwise, the UE may select a carrier using one criteria, but create the grant based on a different criteria.
Proposal 3:
The pool used for CBR measurement for carrier selection is the same pool used for grant creation.  No additional specification impact is needed. 

Issue 1. Procedure’s structure (e.g., procedure order: TX carrier filtering considering HARQ attribute, resource pool selection for CBR measurement, TX carrier selection, resource pool selection for grant creation) for TX carrier (re-)selection

Based on the above issue, there is some thinking that some clarification is needed in the TX carrier (re-)selection that the carrier can only be selected after the pool is selected since the UE can only determine the CBR based criteria for carrier selection once it knows which pool it is transmitting in.  While we agree with this logic, we don’t think it requires further specification as the sequencing that a correct UE implementation would do is obvious.

Proposal 4:
No need to specify when TX pool selection is performed relative to carrier selection: the UE will measure the CBR based on the pool eventually uses for that carrier. 

Issue 3. How to consider HARQ attribute in the TX carrier (re-) selection procedure

There are two basic alternatives for how to consider HARQ attribute in TX carrier (re-) selection procedure
1) Ensure both CBR threshold and HARQ feedback enabled condition is satisfied for a carrier before it is considered as a carrier that can be selected
2) Leave it upto UE implementation 

In alternative 1, when a LCH considered for performing TX carrier (re-) selection has HARQ feedback enabled, the UE selects only carriers with at least one pool configured with PSFCH resources.  In alternative 2, we leave it to UE implementation and don’t specify anything.  On the one hand, it would seem that a reasonable UE implementation would follow alternative 1 anyway.  However, considering this type of behavior is already specified for consistent LBT failure, and the MAC rapporteur has already included alternative 1 in the specification, we think this is the better approach.
Proposal 5:
The candidate carrier(s) in TX carrier (re-)selection for LCHs with HARQ feedback enabled have at least one pool configured with PSFCH.  No additional specification impact is needed. 

2.2 New Issues

NR Rel18 multicarrier has introduced several features (TX carrier (re)selection, SL RLF, carrier failure, indication of carrier failure to the peer UE, etc.), some of which were not present in LTE.  As a result, the interaction between some of these features/behaviours cannot simply follow LTE as a baseline.  More detailed analysis is needed for their interaction.

Carrier Failure and subsequent Carrier (re-)selection
At RAN2#124, it was agreed that carrier failure is not recovered and is therefore maintained indefinitely:
=> No recovery mechanism for SL carrier failure. 

When a UE performs TX carrier (re-)selection, it selects a set of candidate carriers for each LCH first, and then selects (based on UE implementation) the carriers from the set of allowable carriers.  During candidate carrier selection, a carrier which has a carrier failure should naturally be excluded for a LCH associated with that unicast link.  This would follow the behaviour of HARQ enable restriction that is currently specified. 

Proposal 6:
During TX Carrier (re-)selection, a carrier where HARQ-based sidelink carrier failure was detected for a unicast LCH is excluded from the set of allowable carriers for that LCH. Suggested specification changes are included in the appendix.
SL-RLF determination 
At RAN2#124, it was agreed that SL-RLF is triggered when carrier failure is triggered on every carrier.  On the surface, such an agreement seems reasonable.  However, what has not been considered is the effect of CBR-based TX carrier (re-)selection in this scenario.  Specifically, following carrier failure on one or more carriers, a TX UE in unicast that performs TX carrier (re-)selection may fail to find any available carriers for transmission to the RX UE.  If the unicast link is maintained, the UE will not transmit any data (due to failure to select a carrier) but the upper layers will be unaware of this.  Furthermore, the UE may never be able to trigger carrier failure on all carriers because it may never select certain carriers to begin with (e.g., due to PSFCH resources of CBR).
Proposal 7:
During TX Carrier (re-)selection, if a TX UE with a PC5-RRC connection with an RX UE fails to find any allowable carriers, the TX UE should trigger SL-RLF. Suggested specification changes are included in the appendix.

3 Conclusion
In this contribution, the following conclusions were made related to the open issue on MAC layer: 
Proposal 1:
Down-prioritize interaction between co-channel coexistence and both DRX and IUC features. RAN2 captures (e.g., using a note) that IUC and DRX are not supported for a UE when co-channel coexistence is supported.

Proposal 2:
LCP enhancements for SL-U are not applied to the discovery resource pools. No additional specification impact is needed.

Proposal 3:
The pool used for CBR measurement for carrier selection is the same pool used for grant creation.  No additional specification impact is needed. 

Proposal 4:
No need to specify when TX pool selection is performed relative to carrier selection: the UE will measure the CBR based on the pool eventually uses for that carrier. 

Proposal 5:
The candidate carrier(s) in TX carrier (re-)selection for LCHs with HARQ feedback enabled have at least one pool configured with PSFCH.  No additional specification impact is needed. 

Proposal 6:
During TX Carrier (re-)selection, a carrier where HARQ-based sidelink carrier failure was detected for a unicast LCH is excluded from the set of allowable carriers for that LCH. Suggested specification changes are included in the appendix.

Proposal 7:
During TX Carrier (re-)selection, if a TX UE with a PC5-RRC connection with an RX UE fails to find any allowable carriers, the TX UE should trigger SL-RLF. Suggested specification changes are included in the appendix.

4 Appendix – TP to 38.321
	First change 


4.1.1.1 5.22.1.11
TX carrier (re-)selection
The MAC entity shall consider a CBR of a carrier to be one measured by lower layers according to TS 38.214 [7] if CBR measurement results are available, or the corresponding sl-defaultTxConfigIndex configured by upper layers if CBR measurement results are not available.
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 1:
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> the sidelink logical channel is not associated with a unicast link for which SL carrier failure has been detected.
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> the sidelink logical channel is not associated with a unicast link for which SL carrier failure has been detected.

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.

NOTE 2:
It is left to UE implementation how many carriers to select based on UE capability.

NOTE 3:
It is left to UE implementation to determine the sidelink logical channels among the sidelink logical channels where data is available and that are allowed on the carrier for which Tx carrier (re-) selection is triggered.

1>
else if the UE has a PC5-RRC connection and at least one carrier for which HARQ-based Sidelink RLF was detected:


2> indicate HARQ-based Sidelink RLF detection to RRC.  
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