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1.	Introduction
This contribution discusses left issues on MAC for R18 SL-Evo.  
2.	Discussion
2.1 Carrier failure/release and TX carrier (re-)selection 
At the #125 meeting, RAN2 agreed as follows regarding the procedure of releasing the concerned carrier of the TX UE in RRC in case of carrier failure.
#125’s RAN2 agreement [1] for carrier failure:
	R2-2401078:
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.

[Xiaomi][Nokia]: If HARQ-based SL carrier failure is detected, the carrier is removed to the current specification. [IDC]: It is removed to the peer UE, but it is not removed from TX carrier selection. [Lenovo]: Support the proposal. We cannot leave all correct UE behaviour to UE implementation. [Huawei]: Intention is agreeable, but specifying excluding the carrier in TX carrier selection may not be simple. We may need to consider some high level description. [OPPO]: Carrier set is configured by RRC and if that happens, the RRC will release the concerned carrier, then what’s the use case if the TX UE still consider this carrier in TX carrier selection? 

· RRC will capture that the concerned carrier is released in TX UE side (upon HARQ-based sidelink carrier failure). 




When we checked a UE procedure for RAN2 agreement-based RRC [2] and MAC [3] as follows, we confirmed that carrier release procedure and TX carrier selection procedure was incomplete. In other words, according to the UE behavior of the current specification, in case of carrier failure, the UE can no longer transmit logical channel data related to carrier failure even though SL RLF on the PC5 RRC connection is not declared.

Agreed RRC CR [2]:
	[bookmark: _Toc156130034][bookmark: _Toc156130071]5.8.3.3	Actions related to transmission of SidelinkUEInformationNR message
The UE shall set the contents of the SidelinkUEInformationNR message as follows:
1>	if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication/positioning; or
1>	if the UE initiates the procedure to request (configuration/ release) of NR sidelink communication/positioning transmission resources or to report to the network that a sidelink radio link failure, sidelink RRC reconfiguration failure or sidelink carrier failure has been declared; or
(skipped)
4>	if a sidelink carrier failure has been indicated by MAC layer;
5>	include sl-CarrierFailureList and set its fields as follows for each destination for which it reports the sidelink carrier failure:
6>	set sl-DestinationIdentity to the destination identity for which the concerned sidelink carrier failure is indicated;
6>	set sl-CarrierFailure to include the concerned carrier for which the sidelink carrier failure is indicated;
(skipped)
5.8.9.1b	Sidelink Carrier Configuration
[bookmark: _Toc156130072]5.8.9.1b.1	Sidelink Carrier Release
5.8.9.1b.1.1	Sidelink Carrier Release Condition
For NR sidelink communication, sidelink carrier release is initiated in the following cases:
1>	for unicast, if sl-Carrier-Id of the sidelink carrier is received in sl-CarrierToReleaseList in the RRCReconfigurationSidelink; or
1>	for unicast, if a sidelink carrier failure has been indicated by MAC layer; or
1>	for unicast, if the sidelink carrier release was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or upper layer; or
1>	for unicast, if the sidelink SRB(s), DRB(s) or additional sidelink RLC bearer(s), which was associated with the sidelink carrier(s), are released according to clause 5.8.9.1a.3.1, 5.8.9.1a.1.1 or 5.8.9.1a.5.1;
5.8.9.1b.1.2	Sidelink Carrier Release Operation
The UE shall:
1>	for unicast, if the sidelink carrier release was triggered due to the reception of the RRCReconfigurationSidelink message:; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message,
2>	for each sl-Carrier-Id value included in the sl-CarrierToReleaseList:
3>	if the current UE configuration includes a sidelink carrier with value sl-Carrier-Id:
4>	release the sidelink carrier for reception.
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink carrier release was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>	for each sl-Carrier-Id value included in the sl-CarrierToReleaseList:
3>	if the current UE configuration includes a sidelink carrier with value sl-Carrier-Id:
4>	release the sidelink carrier for transmission.
(skipped)
[bookmark: _Toc60776799][bookmark: _Toc156129747]5.3.5.14	Sidelink dedicated configuration
Upon initiating the procedure, the UE shall:
1>	if sl-FreqInfoToReleaseList is included in sl-ConfigDedicatedNR within RRCReconfiguration:
2>	for each entry included in the received sl-FreqInfoToReleaseList that is part of the current UE configuration:
3>	release the related configurations from the stored NR sidelink communication/discovery configurations;

(skipped)




Agreed MAC CR [3]:
	[bookmark: _Toc155999733]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 38.2145 [724] 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, 5.22.1.2 or 5.22.1.3.3, 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, taking into account of sl-HARQ-FeedbackEnabled for the sidelink logical channel.
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>	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, 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>	for each carrier configured by upper layers on which the sidelink logical channel is allowed, 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.
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.
NOTE 4:	It is left to UE implementation to determine whether the resource pool for CBR measurement is reused as the resource pool for SL grant creation.



For example, the UE performs logical channel data transmission using the carriers (e.g., carriers (carrier #1, carrier #2) provided from a V2X layer among the sl-FreqInfoToAddModListExt) associated with QoS flow #A of logical channel data among the carriers configured in RRC (i.e., sl-FreqInfoToAddModList/sl-FreqInfoToAddModListExt). At this time, if all carriers (carrier #1, carrier #2) allowed in the QoS flow #A of the logical channel are declared as carrier failures, even though there are carriers allowed for other QoS flows and available carriers to be configured to the UE by gNB, the UE can no longer transmit this logical channel data because all carriers allowed for the QoS flow #A have been released. In other words, even though RLF has not been declared (or even though PC5 RRC connection has not been released), a problem occurs in which specific logical channel data can no longer be transmitted. 
This problem is not solved for OOC UEs even if the smart gNB periodically refreshes the sl-FreqInfoToReleaseList.
Therefore, it is necessary to re-check whether it is appropriate to handle carrier release in RRC. For example, RAN2 can discuss whether a timer-based carrier recovery procedure can be considered on the MAC side, similar to SL-U.
Anyway, if our assumption (“according to a UE behavior of the current specification, in case of carrier failure, the UE can no longer transmit logical channel data related to carrier failure even though SL RLF on the PC5 RRC connection is not declared.”) is correct, RAN2 should consider ways to solve the problem of the UE not being able to transmit data in the event of a carrier failure mentioned above by modifying the RRC procedure or MAC procedure.
Observation 1. When we checked a UE procedure for RAN2 agreement-based RRC [2] and MAC [3] as follows, we confirmed that the carrier release procedure and TX carrier (re-)selection procedure was incomplete. In other words, according to the UE behavior of the current specification, in case of carrier failure, the UE can no longer transmit logical channel data related to carrier failure even though SL RLF on the PC5 RRC connection is not declared.
Proposal 1. RAN2 should check whether the carrier release procedure is properly specified in RRC and MAC, and if not, discuss UE procedures to be additionally considered.

2.2 E-LCP for normal TX UE
In the offline discussion([AT125][104][V2X/SL]) at the #125 meeting, the E-LCP issue was discussed as follows.
	Issue 1.
Proposal: COT Initiating UE uses E-LCP specified in section 5.22.1.4.1.2 of 38.321 like a COT Responding UE. Detail wording is up to MAC CR discussion.
- The companies confirmed that proposal is not a use case for COT Initiating UE, which delivers shared COT to COT Responding UE. In other words, the companies confirmed that the proposal is related to a normal TX UE that generates COT by performing type 1 LBT for its own data transmission.
- Some companies believed that issue 1 is no longer an issue due to the RAN1 agreement related to CAPC selection. However, rapporteur understood that this RAN1 agreement was a RAN1 agreement for CAPC selection for MCSt. In addition, companies agreed to re-check the RAN1 agreement related to CAPC selection to check whether the proposal was necessary or not. In conclusion, the proposal did not receive support from companies in the offline discussion.



When we checked the RAN1 agreement on CAPC selection for MCSt from our RAN1 colleagues, we confirmed the RAN1 consensus was for multiple TBs making up an MCSt and that there was no discussion of RAN1 on CAPC selection for a single TB. Even if RAN1 agreement is applied to the proposal [4], normal TX UE cannot fully enjoy type 2 LBT gain like COT Responding UE.
The E-LCP scenario we proposed in [4] is explained as follows.
First, COT Responding UE can transmit TB2 using type 2 LBT through E-LCP, as shown in figure 1 below.
As you know, as shown in figure 1, when new LCH data occurs in the remaining shared COT, COT responding UE selects a DST that satisfies the CAPC requirement (i.e., CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.) in LCP procudure and perform type 2 LBT-based data transmission in the remaining shared COT.




Figure 1. Example of E-LCP for COT Responding UE
Figure 2 below shows an example of the LCP procedure and LBT procedure based on current specification for a normal TX UE (i.e., normal TX UE is a UE that generates COT by performing type 1 LBT for its own data transmission.). According to UE behaviour of the current specification, when new LCH data occurs in the remaining COT of the previous TB, the normal TX UE may perform type 1 LBT-based data transmission because the normal TX UE does not apply LCP considering the CAPC value. In other words, a normal TX UE may not be able to enjoy type 2 LBT benefits from the remaining COT like a COT Responding UE.




Figure 2. Example of LBT behaviour (based on current spec) for normal TX UE

Figure 3 below shows the LCP procedure of the proposed normal TX UE. Same as the E-LCP of the COT Responding UE, the normal TX UE can perform type 2 LBT-based data transmission in the remaining COT because it performs LCP considering the CAPC value when new LCH data occurs in the remaining COT. In other words, a normal TX UE can also obtain Type 2 LBT gain from the remaining COT like a COT Responding UE.



Figure 3. Example of E-LCP (proposal) for normal TX UE 

Observation 2. Normal TX UE (i.e., normal TX UE is a UE that generates COT by performing type 1 LBT for its own data transmission.) may not be able to enjoy type 2 LBT benefits from the remaining COT like a COT Responding UE.
Proposal 2. Normal TX UE uses E-LCP specified in section 5.22.1.4.1.2 of TS 38.321 like a COT Responding UE. Detail wording is up to MAC CR discussion.
3.	Conclusion
This contribution shares our views on left issues on MAC for R18 SL-Evo, which can be summarized as follows:
Observation 1. When we checked a UE procedure for RAN2 agreement-based RRC [2] and MAC [3] as follows, we confirmed that the carrier release procedure and TX carrier (re-)selection procedure was incomplete. In other words, according to the UE behavior of the current specification, in case of carrier failure, the UE can no longer transmit logical channel data related to carrier failure even though SL RLF on the PC5 RRC connection is not declared.
Proposal 1. RAN2 should check whether the carrier release procedure is properly specified in RRC and MAC, and if not, discuss UE procedures to be additionally considered.
[bookmark: _GoBack]Observation 2. Normal TX UE (i.e., normal TX UE is a UE that generates COT by performing type 1 LBT for its own data transmission.) may not be able to enjoy type 2 LBT benefits from the remaining COT like a COT Responding UE.
Proposal 2. Normal TX UE uses E-LCP specified in section 5.22.1.4.1.2 of TS 38.321 like a COT Responding UE. Detail wording is up to MAC CR discussion.
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