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1
Introduction

In this contribution, we will discuss the remaining issues and the needed corrections for MAC spec for SL evolution, and provide the corresponding TPs.
2
Discussion
2.1
On the LS on CSI reporting MAC CE
An LS was sent to RAN2 from RAN1 in RAN1#116bis meeting [1]:
	RAN1 would like to thank RAN2 for their LS on Sidelink CSI Reporting MAC-CE for SL-CA.

RAN1 has discussed the confirmed working assumption below from RAN2 #124:

It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.

In RAN1’s understanding, the above agreement is not aligned with the following objective in the WID in terms of per carrier operation, but there was no consensus in RAN1 in terms of the need to revert this agreement.

No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation).




According to the LS, it is RAN1's understanding that RAN2’s agreement on SL CSI reporting MAC CE is not aligned with the objective in the WID regarding CSI feedback, where per-carrier operation should be maintained.
Observation 1:  RAN2 agreement on SL CSI reporting MAC CE is not aligned with the objective in the WID regarding CSI feedback, where per-carrier operation should be maintained.

RAN1 then said there was no consensus in RAN1 in terms of the need to revert corresponding agreement. In our understanding, as the objective of SL CA is led by RAN2 and SL CSI reporting MAC CE is treated mainly as a MAC issue, even RAN1 has concerns that the agreement is not aligned with WID, RAN1 may consider not suitable to ask RAN2 to revert agreement directly. Therefore, as this agreement is not aligned with the per-carrier operation objective, and to avoid the significant latency introduced for SL CSI reporting MAC CE transmission, it is suggested that RAN2 to reconsider the agreement on SL CSI reporting MAC CE.
Also it is our understanding that, if RAN2 decides to revert this agreement, the needed change/impact on the MAC spec are not prohibitively heavy. 
Proposal 1: RAN2 to discuss the agreement on SL CSI reporting MAC CE, considering that this agreement is deemed as being not aligned with per-carrier operation objective in the WID and the significant latency introduced which would degrade the sidelink communication performance.
2.2
On the carrier(s) for PC5-S message
In R2-2307060/S2-2307794 [2], SA2 has clarified that the V2X layer will provide frequency information together with the PC5-S message to the AS layer. 
	…
SA2 would like to thank RAN2 regarding the LS on carrier mapping for unicast SL CA.

SA2 discussed the questions asked by RAN2 and would like to provide the following answers.

· Question 1: According to TS 24.588, V2X layer is only provisioned with a mapping between service identifier and initial L2 address used for unicast. But service identifier is invisible to AS-layer, and the initial L2 ID will only be used in DCR and be replaced by a self-chosen L2 ID in PC5-S link establishment procedure. Then, after L2 ID changes, whether/how can UE's AS layer obtain the mapping between L2 ID and frequencies?
· Answer 1 with question for clarification: 
According to discussion in SA2, most companies' understanding is Question 1 is about how the AS layer can know frequency information associated with the PC5-S messages sent during the PC5 unicast link establishment procedure. Anyhow some companies think that Question 1 is related to the scenario after the PC5 unicast link is established. Therefore, SA2 would like to ask RAN2 about what the scenario Question 1 is related to.

SA2 also discussed how to let the AS layer know frequency information associated with the PC5-S messages sent for PC5 unicast link establishment, by providing frequency information together with the PC5-S message to the AS layer from the V2X layer, however there was no corresponding CR approved yet in SA2.
…


In current TS 383.321, it is described that a LCH is allowed in a carrier based on whether this selected carrier is within a subset of frequencies associated with all the PC5 QoS flows allowed to be mapped to this LCH based on RRC configuration. Similarly, this shall also be applied for a LCH corresponding to an SL-SRB that, for a LCH corresponding to SL-SRB0/1/2, such LCH should be allowed in a carrier based on whether this selected carrier is within a subset of frequencies indicated by upper layer.
Proposal 2:  RAN2 to adopt TP1, to clarify that a LCH for SL-SRB0/1/2 is allowed in a carrier based on whether this selected carrier is among the frequencies indicated by upper layer.
2.3
On the ID matching for COT sharing
In RAN1#112 meeting [3], it was agreed that the source and destination IDs contained in the COT initiator’s SCI should match the corresponding destination and source IDs relating to the same unicast at the receiving UE for unicast, and the destination ID contained in the COT initiator’s SCI should match a destination ID known at the receiving UE for GC/BC case. This is captured in TS 38.321 via Layer-1 ID matching. However, Source Layer-1 ID is LSB 8bits of Source Layer-2 ID, and Destination Layer-1 ID is LSB 16bits of Destination Layer-2 ID. When matching IDs, the bits size should be same. Thus, the current description in TS 38.321 is wrong, i.e. the Source Layer-1 ID cannot match to Destination Layer-1 ID, as the Source Layer-1 ID is 8bits and Destination Layer-1 ID is 16bits.
	Agreement
· A responding UE over a shared COT can be:

· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator

· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE

· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE

· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator

· FFS Limitations on what additional IDs may be included and how they may be indicated


Observation 2: Source Layer-1 ID is LSB 8bits of Source Layer-2 ID, and Destination Layer-1 ID is LSB 16bits of Destination Layer-2 ID.
Therefore, it is suggested to use Layer-2 ID matching instead for COT sharing in TS 38.321, the needed change is provided in corresponding TP2.
Proposal 3:  RAN2 to adopt TP2, to use Layer-2 ID matching for COT sharing in TS 38.321.

2.4
On the resource pool (re)selection
For mode-2 operation in NR SL, the resource pool (re)selection is introduced in R16, and the carrier (re)selection is introduced in R18, whereas the procedure of resource pool (re)selection and the procedure of carrier (re)selection is considered as being decoupled.
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Figure. 1 Resource allocation in mode-2 
Since the resource pool used to decide the carrier’s CBR in carrier (re)selection, i.e.,  "Step 2"[4], can be different from the final resource pool (re)selected for SL transmission, i.e., "Step 4", it may happen that the CBR of resource pool in resource pool (re)selection is far higher than the CBR of the selected carrier shown as in Fig.2, which may degrade the communication performance considering the diverse and stringent QoS requirements of the advanced V2X services introduced since Rel-16 shown in Table-1, compared with the QoS requirements of LTE V2X for broadcast communication. Since the resource pool used to decide the carrier’s CBR is up to UE implementation, our understanding is that this concern needs to be addressed.
Table. 1 QoS requirements comparison between NR SL and LTE V2X  
	
	LTE V2X
	NR V2X

	Max end-to-end latency(ms)
	20ms
	3ms

	Reliability (%)
	80~95%
	99.999%

	Payload (Bytes)
	50~1200bytes
	50~6500bytes

	Data rate (Mbps)
	0.1Gbps
	1Gbps

	Min required Communication range (meters) 
	100~320m
	1000m

	relative lateral position accuracy(m)
	-
	0.1m

	Communication range control
	-
	Yes


Observation 3: The more diverse and stringent QoS requirements for the advanced V2X services are introduced since Rel-16, compared with the QoS requirements for LTE V2X services only via broadcast communication.
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Figure. 2 CBR of resource pool during resource pool (re)selection 
Observation 4: The CBR of resource pool in resource pool (re)selection can be far higher than the CBR of the selected carrier, which may degrade the actual communication performance.
To avoid such issue, the CBR of resource pool should be considered in resource pool (re)selection, i.e., only the resource pool whose CBR is lower than the CBR threshold can be (re)selected, whereas the CBR threshold is sl-threshCBR-FreqReselection if the corresponding carrier is (re)selected based on sl-threshCBR-FreqReselection or the CBR threshold is sl-threshCBR-FreqKeeping if the corresponding carrier is (re)selected based on sl-threshCBR-FreqKeeping.
Proposal 4:  Only the resource pool whose CBR is lower than the CBR threshold can be (re)selected, whereas the CBR threshold is sl-threshCBR-FreqReselection if the corresponding carrier is (re)selected based on sl-threshCBR-FreqReselection or the CBR threshold is sl-threshCBR-FreqKeeping if the corresponding carrier is (re)selected based on sl-threshCBR-FreqKeeping.
Proposal 5:  RAN2 to adopt TP3 if proposal 4 is agreed.
2.7
On the COT sharing for mode-1
In RAN2#122, enhanced LCP for COT sharing in mode-1 was discussed, and no special handling was done compared with the case in mode-2. However, discussion on the mechanism of COT sharing in mode-1 seems to be lacking. One detailed question could be that, how to avoid the degradation of performance for COT sharing in mode-1, considering that the SL grant is scheduled by gNB that may not be overlapped with shared COT. If such shared COT is not used in mode-1, the overall performance of COT sharing will be degraded as other UEs may occupy the slot(s) of the shared COT.
Observation 5:  Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used, which can degrade the overall performance of COT sharing
Therefore, to solve this issue of COT sharing, the shared COT received by responding UE in mode-1 should be used as much as possible. In our understanding, two following options can be considered:

· Option 1: Responding UE reports the shared COT to gNB as the assistance info for gNB’s scheduling.

· Option 2: Responding UE uses the shared COT directly, and further triggers SL BSR reporting to gNB for updating the latest buffer size.
Considering the spec impact of introducing new signaling in Uu, it is suggested to adopt option 2 in order to improve the overall performance of COT sharing.
Proposal 6: Responding UE uses the shared COT directly, and further triggers SL BSR reporting to gNB for updating the latest buffer size.

Proposal 7:  RAN2 to adopt TP4 if Proposal 6 is agreed.
2.8
On the SL C-LBT failure reporting of mode-2

Regarding the SL C-LBT failure reporting, the following agreements were reached in RAN2#124.

MAC details: 

1. SL DRX and IUC is not considered in resource selection of co-channel coexistence of LTEsidelink and NR sidelink until it becomes clear that SL DRX and IUC are supported in co-channel coexistence.
2. RAN2 agrees to capture UE behavior in the MAC as a NOTE or simple normative text, ensuring that the Mode 2 UE transmits the SL LBT failure MAC CE only once.
3. RAN2 confirm that UE cannot select any MCSt resources at all, even for the transmission of the “HARQ feedback disabled” TB, in a resource pool configured with PSFCH resource.
4. RAN2 agree to add a description that excludes RB set resources where SL C-LBT failure was detected in the random selection part of clause 5.22.1.1.
5. The per-LCH carrier set restriction is to be indicated from RRC-layer to MAC-layer, for LCP procedure.
Then, the following simple change was agreed in MAC running CR.

	The MAC entity shall:

1>
if SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s), and SL LBT failure MAC CE(s) has not been generated;

2>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure is not running:

3>
start the sl-LBT-RecoveryTimer.
2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL LBT failure MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL LBT failure MAC CE(s).
2>
else:

3>
trigger a Scheduling Request for SL LBT failure MAC CE.


Although it makes sure that SL LBT failure MAC CE will be reported only once, it introduces new issue that some SL LBT failures are not able to be reported. As showed in Fig. 1 below, the SL C-LBT failure is triggered for RB set 1 and SL LBT failure MAC CE is reported, then if SL C-LBT failure is triggered for RB set 2, or SL C-LBT failure is triggered for RB set 1 again after recovery, the UE cannot report SL LBT failure MAC CE for newly triggered SL C-LBT failure, since “and SL LBT failure MAC CE(s) has not been generated” would be always not fulfilled.
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Figure. 5 Illustration of SL LBT failure MAC CE reporting
Observation 6: The current text in MAC specification introduces new issue that some SL LBT failures are not able to be reported.
To address the issue above, the following two ways for correction can be considered:

To define the clear time start point for evaluating “SL LBT failure MAC CE(s) has not been generated”, e.g. SL LBT failure MAC CE(s) has not been generated since the last SL consistent LBT failure for the RB set(s) was triggered. In this case, it is always a chance for UE to report SL LBT failure MAC CE after one SL consistent LBT failure for an RB set was triggered. The corresponding TP is provided in Appendix – TP5 (option 1).

To avoid the impact between different RB sets, UE evaluates whether the SL LBT failure MAC CE for a certain RB set has not been generated. In this case, to avoid the impact between previous triggered SL C-LBT failure and the latter triggered SL C-LBT failure for one RB set, UE should consider SL LBT failure MAC CE for the RB set has not been generated after the SL C-LBT failure is recovered, then UE has the chance to report SL LBT failure MAC CE for latter triggered SL C-LBT failure. The corresponding TP is provided in Appendix – TP6 (option 2).

Proposal 8: RAN2 to discuss the following options to ensure that SL LBT failures are able to be reported:

· To define the clear time start point for evaluating “SL LBT failure MAC CE(s) has not been generated”. The corresponding TP is provided in Appendix – TP5 (option 1).

· UE evaluates whether the SL LBT failure MAC CE for a certain RB set has not been generated, and consider SL LBT failure MAC CE for the RB set has not been generated after the SL C-LBT failure is recovered. The corresponding TP is provided in Appendix – TP6 (option 2).
3
Conclusion

In this contribution, we discuss remaining remaining issues and corrections for MAC, and provide corresponding observations and proposals:
On the LS on CSI reporting MAC CE
Observation 1:  RAN2 agreement on SL CSI reporting MAC CE is not aligned with the objective in the WID regarding CSI feedback, where per-carrier operation should be maintained.

Proposal 1: RAN2 to discuss the agreement on SL CSI reporting MAC CE, considering that this agreement is deemed as being not aligned with per-carrier operation objective in the WID and the significant latency introduced which would degrade the sidelink communication performance.

On the carrier(s) for PC5-S message
Proposal 2:  RAN2 to adopt TP1, to clarify that a LCH for SL-SRB0/1/2 is allowed in a carrier based on whether this selected carrier is among the frequencies indicated by upper layer.

On the ID matching of COT sharing
Observation 2: Source Layer-1 ID is LSB 8bits of Source Layer-2 ID, and Destination Layer-1 ID is LSB 16bits of Destination Layer-2 ID.
Proposal 3:  RAN2 to adopt TP2, to use Layer-2 ID matching for COT sharing in TS 38.321.

On the resource pool (re)selection
Observation 3: The more diverse and stringent QoS requirements for the advanced V2X services are introduced since Rel-16, compared with the QoS requirements for LTE V2X services only via broadcast communication.
Observation 4: The CBR of resource pool in resource pool (re)selection can be far higher than the CBR of the selected carrier, which may degrade the actual communication performance.
Proposal 4:  Only the resource pool whose CBR is lower than the CBR threshold can be (re)selected, whereas the CBR threshold is sl-threshCBR-FreqReselection if the corresponding carrier is (re)selected based on sl-threshCBR-FreqReselection or the CBR threshold is sl-threshCBR-FreqKeeping if the corresponding carrier is (re)selected based on sl-threshCBR-FreqKeeping.
Proposal 5:  RAN2 to adopt TP3 if proposal 4 is agreed.
On the COT sharing for mode-1
Observation 5:  Considering the SL grant scheduled by gNB may not be overlapped with shared COT, the shared COT may not be used, which can degrade the overall performance of COT sharing
Proposal 6: Responding UE uses the shared COT directly, and further triggers SL BSR reporting to gNB for updating the latest buffer size.

Proposal 7:  RAN2 to adopt TP4 if Proposal 6 is agreed.
On the SL C-LBT failure reporting of mode-2
Observation 6: The current text in MAC specification introduces new issue that some SL LBT failures are not able to be reported.
Proposal 8: RAN2 to discuss the following options to ensure that SL LBT failures are able to be reported:

· To define the clear time start point for evaluating “SL LBT failure MAC CE(s) has not been generated”. The corresponding TP is provided in Appendix – TP5 (option 1).

· UE evaluates whether the SL LBT failure MAC CE for a certain RB set has not been generated, and consider SL LBT failure MAC CE for the RB set has not been generated after the SL C-LBT failure is recovered. The corresponding TP is provided in Appendix – TP6 (option 2).
4
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Text Proposal (for TS 38.321 v18.10.0)
TP1
5.22.1.4.1.2
Selection of logical channels and SL-PRS
The MAC entity shall for each SCI corresponding to a new transmission:

1>
if sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured according to TS 38.331 [5]; and

1>
if COT sharing information has not been received from lower layers as specified in TS 37.213[18]; and 
1>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

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:

3>
select a Destination associated with NR sidelink discovery as specified in TS 23.304 [26], that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for NR sidelink discovery is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.

2>
else if the new transmission is associated to a sidelink grant in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X:

3>
select a Destination associated with BRID if sl-A2X-Service in sl-TxPoolSelectedNormal indicates brid or bridAndDAA or select a Destination associated with DAA if sl-A2X-Service in sl-TxPoolSelectedNormal indicates daa or bridAndDAA as specified in TS 23.256 [31], and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for A2X communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0.

2>
else:

3>
select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with NR sidelink discovery as specified in TS 23.304 [26]), that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any for the SL grant associated to the SCI:

4>
SL data for NR sidelink communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

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

NOTE 0:
A LCH for SL-DRB is allowed in a carrier based on whether this selected carrier is within a subset of frequencies associated with all the PC5 QoS flows allowed to be mapped to this LCH based on RRC configuration.
NOTE xx:
A LCH for SL-SRB0/1/2 is allowed in a carrier based on whether this selected carrier is among the frequencies indicated by upper layer.
4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.

1>
else:

2>
if COT sharing information has been received from lower layers as specified in TS 37.213[18]:

3>
if resources used for initial transmission for the SL grant associated to the SCI are within the COT duration and MAC entity decides to use shared COT with type-2 LBT:

4>
select a Destination associated to one of unicast, groupcast and broadcast that satisfy the following destination condition and CAPC condition, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and the MAC CE(s) that satisfies CAPC and destination requirement, if any, for the SL grant associated to the SCI:

5>
if a Source Layer-1 ID and a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information match to the corresponding Destination Layer-1 ID and a Source Layer-1 IDs relating to the transmission from the responding UE and the cast type indicator in the SCI is set to unicast; or if a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information matches to a Destination Layer-1 ID relating to the transmission from the responding UE and the cast type indicator in the SCI is set to groupcast or broadcast; and
5>
if a CAPC value of the SL data has an equal or smaller CAPC value than a CAPC value indicated in the COT sharing information; and
5>
SL data is available for transmission; and

5>
SBj > 0, in case there is any logical channel having SBj > 0; and
5>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

5>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

5>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
2>
else if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is not configured according to TS 38.331 [5]; and

2>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

3>
select a Destination associated to one of unicast, groupcast and broadcast, that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any, for the SL grant associated to the SCI:

4>
SL data is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI; and

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

4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.
NOTE yy:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
else: (i.e., the sidelink grant is associated with SL-PRS dedicated resource pool)

2>
select a Destination corresponding to the cast type of the SL grant and having pending SL-PRS transmission(s) with the highest priority for the SL grant associated to the SCI.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination when the UL grant is not associated to a sidelink grant on SL-PRS dedicated resource pool:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
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

2>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured if the MAC entity has been configured with Sidelink resource allocation mode 2; and
2>
CAPC value of the SL data has an equal or smaller CAPC value than a CAPC value indicated in the COT sharing information if MAC decides to use the shared COT; and

2>
sl-HARQ-FeedbackEnabled is set to the value that satisfies the following conditions:

3>
if PSFCH is configured for the sidelink grant associated to the SCI and the UE is capable of PSFCH reception:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.

3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled.

NOTE zz:
HARQ feedback enabled/disabled indicator is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE or Sidelink DRX Command MAC CE or Sidelink Inter-UE Coordination Request MAC CE or Sidelink Inter-UE Coordination Information MAC CE.
TP2
5.22.1.4.1.2
Selection of logical channels and SL-PRS
The MAC entity shall for each SCI corresponding to a new transmission:

1>
if sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured according to TS 38.331 [5]; and

1>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

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:

3>
select a Destination associated with NR sidelink discovery as specified in TS 23.304 [26], that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for NR sidelink discovery is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant.

2>
else if the new transmission is associated to a sidelink grant in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X:

3>
select a Destination associated with BRID if sl-A2X-Service in sl-TxPoolSelectedNormal indicates brid or bridAndDAA or select a Destination associated with DAA if sl-A2X-Service in sl-TxPoolSelectedNormal indicates daa or bridAndDAA as specified in TS 23.256 [31], and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions for the SL grant associated to the SCI:

4>
SL data for A2X communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0.

2>
else:

3>
select a Destination associated to one of unicast, groupcast and broadcast (excluding the Destination(s) associated with NR sidelink discovery as specified in TS 23.304 [26]), that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any for the SL grant associated to the SCI:

4>
SL data for NR sidelink communication is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.

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

NOTE 0:
A LCH is allowed in a carrier based on whether this selected carrier is within a subset of frequencies associated with all the PC5 QoS flows allowed to be mapped to this LCH based on RRC configuration.

4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.

1>
else:

2>
if COT sharing information has been received from lower layers as specified in TS 37.213[18]:

3>
if resources used for initial transmission for the SL grant associated to the SCI are within the COT duration and MAC entity decides to use shared COT with type-2 LBT:

4>
select a Destination associated to one of unicast, groupcast and broadcast that satisfy the following destination condition and CAPC condition, and having at least one of the MAC CE and the logical channel with the highest priority, among the logical channels that satisfy all the following conditions and the MAC CE(s) that satisfies CAPC and destination requirement, if any, for the SL grant associated to the SCI:

5>
if a Source Layer-1 ID and a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information match to the 8 LSB of the corresponding Destination Layer-2 ID and the 16 LSB of a Source Layer-2 ID relating to the transmission from the responding UE and the cast type indicator in the SCI is set to unicast; or if a Destination Layer-1 ID contained in the COT initiator's SCI or COT sharing information matches to the 16 LSB of a Destination Layer-2 ID relating to the transmission from the responding UE and the cast type indicator in the SCI is set to groupcast or broadcast; and
5>
if a CAPC value of the SL data has an equal or smaller CAPC value than a CAPC value indicated in the COT sharing information; and
5>
SL data is available for transmission; and

5>
SBj > 0, in case there is any logical channel having SBj > 0; and
5>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

5>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

5>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI.
2>
else if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is not configured according to TS 38.331 [5]; and

2>
if the new transmission is not associated to a sidelink grant on SL-PRS dedicated resource pool:

3>
select a Destination associated to one of unicast, groupcast and broadcast, that is in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination, and having at least one of the MAC CE and the logical channel and pending SL-PRS transmission(s) with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, and SL-PRS(s), if any, for the SL grant associated to the SCI:

4>
SL data is available for transmission; and

4>
SBj > 0, in case there is any logical channel having SBj > 0; and
4>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and

4>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

4>
sl-HARQ-FeedbackEnabled is set to disabled, if PSFCH is not configured for the SL grant associated to the SCI; and

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

4>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured and if the MAC entity has been configured with Sidelink resource allocation mode 2.
NOTE 1:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have either the MAC CE and/or the logical channels satisfying all conditions above with the same priority as the MAC CE, which Destination is selected among them is up to UE implementation.

1>
else: (i.e., the sidelink grant is associated with SL-PRS dedicated resource pool)

2>
select a Destination corresponding to the cast type of the SL grant and having pending SL-PRS transmission(s) with the highest priority for the SL grant associated to the SCI.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination when the UL grant is not associated to a sidelink grant on SL-PRS dedicated resource pool:

2>
SL data is available for transmission; and

2>
sl-configuredGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1; and.

2>
sl-AllowedCG-List, if configured, includes the configured grant index associated to the SL grant; and

2>
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

2>
having a priority whose associated sl-threshCBR-FreqReselection is no lower than the CBR of the carrier when the carrier is (re-)selected in accordance with clause 5.22.1.11, if multiple carrier frequencies are configured if the MAC entity has been configured with Sidelink resource allocation mode 2; and
2>
CAPC value of the SL data has an equal or smaller CAPC value than a CAPC value indicated in the COT sharing information if MAC decides to use the shared COT; and

2>
sl-HARQ-FeedbackEnabled is set to the value that satisfies the following conditions:

3>
if PSFCH is configured for the sidelink grant associated to the SCI and the UE is capable of PSFCH reception:

4>
sl-HARQ-FeedbackEnabled is set to enabled, if sl-HARQ-FeedbackEnabled is set to enabled for the highest priority logical channel satisfying the above conditions; or
4>
sl-HARQ-FeedbackEnabled is set to disabled, if sl-HARQ-FeedbackEnabled is set to disabled for the highest priority logical channel satisfying the above conditions.

3>
else:

4>
sl-HARQ-FeedbackEnabled is set to disabled.

NOTE 2:
HARQ feedback enabled/disabled indicator is set to disabled for the transmission of a MAC PDU only carrying CSI reporting MAC CE or Sidelink DRX Command MAC CE or Sidelink Inter-UE Coordination Request MAC CE or Sidelink Inter-UE Coordination Information MAC CE.

TP3
5.22.1.1
SL Grant reception and SCI transmission

Sidelink grant is received dynamically on the PDCCH, configured semi-persistently by RRC or autonomously selected by the MAC entity. The MAC entity may have a sidelink grant on an active SL BWP to determine a set of PSCCH duration(s) in which transmission of SCI occurs and a set of PSSCH duration(s) in which transmission of SL-SCH associated with the SCI occurs. The MAC entity may have a sidelink grant on the SL-PRS shared resource pool of an active BWP to determine a set of PSCCH durations(s) in which transmission of SCI occurs and a set of SL-PRS transmission occasion(s) and PSSCH duration(s) in which transmission of SL-PRS and SL-SCH associated with the SCI occur. The MAC entity may have a sidelink grant on the SL-PRS dedicated resource pool of an active BWP to determine a set of PSCCH duration(s) in which transmission of SCI occurs and a set of SL-PRS transmission occasion(s) in which transmission of SL-PRS associated to the SCI occurs. A sidelink grant addressed to SL-CS-RNTI with NDI = 1 is considered as a dynamic sidelink grant. A sidelink grant addressed to SL-PRS-CS-RNTI with Activation/Release indication = 1 as in clause 7.3.1.4.3 in TS 38.212 [9] is considered as a dynamic sidelink grant.
If the MAC entity has been configured with Sidelink resource allocation mode 1 as indicated in TS 38.331 [5] or if the MAC entity has been configured with Sidelink resource allocation scheme 1 as indicated in TS 38.331 [5] and PDCCH is received for resource allocation on SL-PRS shared resource pool, the MAC entity shall for each PDCCH occasion and for each grant received for this PDCCH occasion:

1>
if a sidelink grant has been received on the PDCCH for the MAC entity's SL-RNTI:

2>
if the NDI received on the PDCCH has not been toggled compared to the value in the previously received HARQ information for the HARQ Process ID:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) and SL-PRS transmission occasion(s), if available, for one or more retransmissions of a single MAC PDU for the corresponding Sidelink process according to clause 8.1.2 of TS 38.214 [7] and SL-PRS according to clause 8.1.4 of TS 38.214 [7].

2>
else:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) and SL-PRS transmission occasion(s), if available, for initial transmission and, if available, retransmission(s) of a single MAC PDU and SL-PRS according to clause 8.1.2 of TS 38.214 [7].

NOTE 0:
When SL-PRS is transmitted on SL-PRS shared resource pool, the PSSCH duration(s) and SL-PRS transmission occasion(s) are determined only after the LCP procedure in clause 5.22.1.4.1.

1>
else if a sidelink grant has been received on the PDCCH for the MAC entity's SL-CS-RNTI:

2>
if PDCCH contents indicate retransmission(s) for the identified HARQ process ID that has been set for an activated configured sidelink grant identified by sl-ConfigIndexCG:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) and SL-PRS transmission occasion(s), if available, for one or more retransmissions of a single MAC PDU and SL-PRS according to clause 8.1.2 of TS 38.214 [7].

2>
else if PDCCH contents indicate configured grant Type 2 deactivation for a configured sidelink grant:

3>
trigger configured sidelink grant confirmation for the configured sidelink grant.

2>
else if PDCCH contents indicate configured grant Type 2 activation for a configured sidelink grant:

3>
trigger configured sidelink grant confirmation for the configured sidelink grant;

3>
store the configured sidelink grant;

3>
initialise or re-initialise the configured sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7] and the set of SL-PRS transmission occasions for transmission of multiple SL-PRS according to clause of 8.2.4 of TS 38.214 [7], if available.

1>
if a dynamic sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.1a:

2>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the sidelink grant.

If the MAC entity has been configured with Sidelink resource allocation scheme 1 as in TS 38.331 [5] and PDCCH is received for resource allocation on SL-PRS dedicated resource pool, the MAC entity shall for each PDCCH occasion:

1>
if a sidelink grant has been received on the PDCCH for the MAC entity's SL-PRS-RNTI: (i.e., dynamic grant)

2>
use the received sidelink grant to determine the PSCCH duration(s) and the corresponding SL-PRS occasion(s) for the transmission of SL-PRS.

1>
else if a sidelink grant has been received on the PDCCH for MAC entity's SL-PRS-CS-RNTI: (i.e., configured sidelink grant type 2)

2>
if the PDCCH content indicates the configured grant Type 2 activation for a configured sidelink grant:

3>
store the configured sidelink grant;

3>
trigger configured grant confirmation for the configured sidelink grant;

3>
initialise or re-initialise the configured sidelink grant to determine the set of PSCCH duration(s) and the corresponding SL-PRS occasion for the transmission of SL-PRS.

2>
else if the PDCCH content indicates the configured Type 2 deactivation for a configured sidelink grant:

3>
trigger configured grant confirmation for the configured sidelink grant.

If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit or Sidelink resource allocation scheme 2 using pool(s) of resources in one or multiple carriers as indicated in TS 38.331 [5] or TS 36.331 [21] based on full sensing, or partial sensing, or random selection or any combination(s), the MAC entity shall for each Sidelink process:

NOTE 0A:
For SL-PRS transmission by Sidelink resource allocation scheme 2 on SL-PRS dedicated resource pool, partial sensing is not supported.

NOTE 1:
If the MAC entity is configured with Sidelink resource allocation mode 2 or Sidelink resource allocation scheme 2 to transmit using a pool of resources in one or multiple carriers as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity can create a selected sidelink grant on the pool of resources based on random selection, or partial sensing, or full sensing only after releasing configured sidelink grant(s), if any.

NOTE 2:
For each carrier configured by upper layers associated with the concerned sidelink logical channel, the MAC entity expects that PSFCH is always configured by RRC for at least one pool of resources in sl-TxPoolSelectedNormal and for the resource pool in sl-TxPoolExceptional in case that at least a logical channel configured with sl-HARQ-FeedbackEnabled is set to enabled.

NOTE 2A:
For the transmission of Sidelink Inter-UE Coordination Request MAC CE, the MAC entity selects the TX pool of resource where the IUC resource set is required. For the transmission of Sidelink Inter-UE Coordination Information MAC CE, the MAC entity selects the TX pool of resource where the IUC resource set is located.
NOTE 2B:
For dynamic co-channel coexistence of LTE sidelink and NR sidelink, when the same TB or different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe for NR PSCCH/PSSCH transmissions of 30kHz SCS.

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel; or

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of multiple SL-PRS(s), which have been triggered by the upper layer or by the reception of a SCI from a peer UE:

NOTE 2B1:
The multiplicity/singularity of SL-PRS transmission and the reservation period for multiple SL-PRS transmission is determined by the UE's own upper layers by implementation within the service layer requirement for the Ranging/Sidelink positioning.

2>
if the MAC entity has not selected a pool of resources allowed for the logical channel or SL-PRS transmission:

3>
if single carrier frequency is configured:

4>
if SL data is available in the logical channel for NR sidelink discovery:

5>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
6>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of NR sidelink discovery message.

5>
else:

6>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

4>
else if SL data is available in the logical channel for BRID for A2X communication:

5>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates brid or bridAndDAA according to TS 38.331 [5]:
6>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

5>
else:

6>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

4>
else if SL data is available in the logical channel for DAA for A2X communication:

5>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates daa or bridAndDAA according to TS 38.331 [5]:

6>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

5>
else:

6>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

NOTE 2C:
The MAC entity identifies the logical channel(s) for BRID or DAA based on the QoS information associated to BRID or DAA, i.e. PQI(s), from upper layers.
4>
else if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:

5>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.

4>
else if SL-PRS is pending for transmission:

5>
select any resource pool among the resource pool(s) allowing for SL-PRS transmission.

4>
else:

5>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.

3>
else (i.e. multiple carrier frequencies are configured):
4>
trigger the TX carrier (re-)selection procedure as specified in clause 5.22.1.11.
4>
select resource pool on the selected carrier, according to the procedure for the case that single carrier frequency is configured, if the CBR of the resource pool is below sl-threshCBR-FreqReselection when corresponding carrier is (re)selected based on sl-threshCBR-FreqReselection, or if the CBR of the resource pool is below sl-threshCBR-FreqKeeping when corresponding carrier is selected based on sl-threshCBR-FreqKeeping.
2>
if Sidelink consistent LBT failure is detected as specified in clause 5.31.2 in all RB sets of the selected resource pool, if single carrier frequency is configured:

3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
4>
select any 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 and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled.

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled.

2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;

NOTE 2D:
It is up to UE implementation how to select a resource pool that has at least one RB set in which SL consistent LBT failure was not detected.

NOTE 3:
The MAC entity continuously performs the TX resource (re-)selection check until the corresponding pool of resources is released by RRC or the MAC entity decides to cancel creating a selected sidelink grant corresponding to transmissions of multiple MAC PDUs.
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:

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.

3>
if the TX carrier (re-)selection procedure was triggered in above and one or more carriers have been (re-)selected in the TX carrier (re-)selection according to clause 5.22.1.11:
4>
determine the order of the (re-)selected carriers, according to the decreasing order based on the highest priority of logical channels which are allowed on each (re-)selected carrier, and perform the resource selection procedure as specified in this clause for each Sidelink process on each (re-)selected carrier according to the order.
3>
if one or multiple SL DRX(s) is configured in the destination UE(s) receiving SL-SCH data:

4>
indicate to the physical layer SL DRX Active time in the destination UE(s) receiving SL-SCH data, as specified in clause 5.28.2.

NOTE 3A:
The MAC entity selects a value for the resource reservation interval which is larger than the remaining PDB of SL data available in the logical channel or remaining SL-PRS delay budget. The value of the SL-PRS delay budget is provided by the UE's own upper layers by implementation.

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms or in the interval [image: image5.png]15 %
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 for the resource reservation interval lower than 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
if the selected resource pool is not SL-PRS dedicated resource pool:

4>
select one of the allowed values configured by RRC in sl-ResourceReservePeriodList and set the resource reservation interval, Prsvp_TX, with the selected value;

4>
select the number of HARQ retransmissions from the allowed numbers, if configured by RRC, in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) and pending SL-PRS transmission(s), if available, allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;

NOTE 3A0:
The priority of SL-PRS is provided by the UE's own upper layers by implementation within the service layer requirement of the Ranging/Sidelink Positioning.

NOTE 3Aa:
For Multi-consecutive slots transmission as specified in clause 8.1.4 of TS 38.214 [7], during resource (re)selection, leave it to UE implementation, regarding whether to calculate the number of HARQ retransmissions from the allowed numbers based on the number of MCSt transmissions, or the number of slot(s) within Multi-consecutive slots transmission.

4>
select an amount of frequency resources within the range, if configured by RRC, between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) and pending SL-PRS transmission(s), if available, allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;
3>
else if the selected resource pool is SL-PRS dedicated resource pool:

4>
select one of the allowed values configured by RRC in sl-PRS-ResourceReservePeriodList and set the resource reservation interval, [image: image7.png]rsvn TX



, with the selected value;

4>
select the number of SL-PRS retransmissions from the allowed numbers, if configured by RRC, in sl-PRS-MaxNum-Transmissions included in sl-CBR-SL-PRS-TxConfigList.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is not configured by RRC:

4>
if transmission based on random selection is configured by upper layers:

5>
if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resource pool which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled are excluded, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

NOTE 3Ab:
When there are both SL data available in the logical channel(s) and SL-PRS pending for transmission, the resources are selected based on the shorter one of the corresponding remaining PDB and the corresponding remaining SL-PRS delay budget.

5>
else if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resource pool as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission(s).

4>
else:
5>
if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier;

7>
when SCS of NR SL is (pre-)configured as μ = 1:

8>
select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe;

8>
may additionally select the time and frequency resources in the subsequent NR SL slot overlapping with the LTE SL subframe.

5>
else if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

5>
else if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by physical layer as clasue 8.2.4 of TS 38.214 [7] as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission(s).

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and preferred resource set is not received from a UE:
4>
if transmission based on random selection is configured by upper layers:

5>
if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources pool excluding all RB sets had Sidelink consistent LBT failure detected and not cancelled, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

5>
else if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resource pool which as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission(s).

4>
else:
5>
if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

5>
else if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by physical layer as clause 8.2.4 of TS 38.214 [7], according to the remaining SL-PRS delay budget of the SL-PRS transmission.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE does not have its own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>
randomly select the time and frequency resources for one transmission opportunity from the resources belonging to the received preferred resource set for SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has its own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>
randomly select the time and frequency resources for one transmission opportunity within the intersection of the received preferred resource set and the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for an SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

4>
if there are no resources within the intersection that can be selected as the time and frequency resources for the one transmission opportunity according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier.

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH, PSSCH and SL-PRS corresponding to the number of transmission opportunities of MAC PDUs or SL-PRSs determined in TS 38.214 [7].

3>
if one or more SL-PRS retransmissions are selected and the selected resource pool is SL-PRS dedicated resource pool:

4>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the selected number of retransmissions and the remaining SL-PRS delay budget 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];

4>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and SL-PRS corresponding to the number of retransmission opportunities of SL-PRS;

4>
consider the first set of transmission opportunities as the initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;

4>
consider the sets of initial transmission opportunities and retransmission opportunities as the selected sidelink grant.

3>
else if one or more HARQ retransmissions are selected and the selected resource pool is not SL-PRS dedicated resource pool:

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is not configured by RRC:
5>
if transmission based on full sensing or partial sensing is configured by upper layers and 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; or

5>
if transmission based on random selection is configured by upper layers and there are available resources left in the resource pool for more transmission opportunities:

6>
if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:

7>
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].

8>
when SCS of NR SL is (pre-)configured as μ = 1:

9>
select the time and frequency resources in the second of NR SL slots of NR SL slots overlapping with an LTE SL subframe to which the selected initial transmission resources belongs, or at least select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe.

6>
else:

7>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets with Sidelink consistent LBT failure detected and not cancelled are excluded, if configured, according to the amount of selected frequency resources, the selected number of HARQ retransmissions, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and preferred resource set is not received from a UE:
5>
if transmission based on full sensing or partial sensing is configured by upper layers and 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; or

5>
if transmission based on random selection is configured by upper layers and there are available resources left in the resource pool for more transmission opportunities:

6>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources excluding all RB sets had Sidelink consistent LBT failure detected and not cancelled, if configured according to the amount of selected frequency resources, the selected number of HARQ retransmissions, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE:
5>
if there are available resources left in the intersection of the received preferred resource set and the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:

6>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources within the intersection for SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the selected number of HARQ retransmissions, the remaining PDB of SL data available in the logical channel(s) , and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

5>
if the number of time and frequency resources that has been maximally selected for one or more transmission opportunities from the available resources within the intersection is smaller than the selected number of HARQ retransmissions and there are available resources left in the resources indicated by the physical layer for more transmission opportunities:

6>
randomly select the time and frequency resources for the remaining transmission opportunities except for the selected resources within the intersection from the available resources outside the intersection but left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the selected number of HARQ retransmissions, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE does not have own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE; and

4>
if there are available resources left in the received preferred resource set for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources belonging to the received preferred resource set for SL-SCH data to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the selected number of HARQ retransmissions, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH, PSSCH, if available and SL-PRS, if available corresponding to the number of retransmission opportunities of the MAC PDUs determined in TS 38.214 [7] or SL-PRS(s);

4>
consider the first set of transmission opportunities as the initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;

4>
consider the sets of initial transmission opportunities and retransmission opportunities as the selected sidelink grant.

3>
else:

4>
consider the set as the selected sidelink grant.

3>
use the selected sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations and the set of SL-PRS transmission occasion(s), if available, according to TS 38.214 [7] if the selected resource pool is not SL-PRS dedicated resource pool or to determine the set of PSCCH durations and SL-PRS transmission occasion(s) if the selected resource pool is SL-PRS dedicated resource pool according to TS 38.214 [7].

2>
else if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by RRC in sl-ProbResourceKeep:
3>
clear the selected sidelink grant, if available;

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms or in the interval [image: image9.png]15 %
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 for the resource reservation interval lower than 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
reuse the previously selected sidelink grant for the number of transmissions of the MAC PDUs or SL-PRS(s) determined in TS 38.214 [7] with the resource reservation interval to determine the set of PSCCH durations, the set of PSSCH durations, and the pending SL-PRS transmission(s), if available, according to TS 38.214 [7].

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, or an SL-CSI reporting is triggered, or a Sidelink DRX Command indication is triggered or a Sidelink Inter-UE Coordination Information reporting is triggered, or a Sidelink Inter-UE Coordination Request is triggered; or

1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission of a single SL-PRS, which has been triggered by the upper layer or by the reception of a SCI from a peer UE:

2>
if single carrier frequency is configured:

3>
if SL data is available in the logical channel for NR sidelink discovery:

4>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
5>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of NR sidelink discovery message.

4>
else:

5>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

3>
else if SL data is available in the logical channel for BRID for A2X communication:

4>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates brid or bridAndDAA according to TS 38.331 [5]:
5>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

4>
else:

5>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

3>
else if SL data is available in the logical channel for DAA for A2X communication:

4>
if sl-A2X-Service in sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X indicates daa or bridAndDAA according to TS 38.331 [5]:
5>
select the sl-TxPoolSelectedNormal configured in sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X for the transmission of SL data for A2X communication.

4>
else:

5>
select any pool of resources among the configured pools of resources except for SL-PRS dedicated resource pool, if configured.

NOTE 3Ac:
The MAC entity identifies the logical channel(s) for BRID or DAA based on the QoS information associated to BRID or DAA, i.e. PQI(s), from upper layers.
3>
else if SL data for NR sidelink communication is available in the logical channel:

4>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
5>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.

4>
else:

5>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.
3>
else if SL-PRS is pending for transmission:

4>
select any resource pool among the resource pool(s) allowing for SL-PRS transmission.

3>
else if an SL-CSI reporting or a Sidelink DRX Command or a Sidelink Inter-UE Coordination Request or a Sidelink Inter-UE Coordination Information is triggered:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig, sl-BWP-DiscPoolConfigCommon, sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X, if configured or SL-PRS dedicated resource pool, if configured.
2>
else (i.e. multiple carrier frequencies are configured):

3>
trigger the TX carrier (re-)selection procedure as specified in clause 5.22.1.11.
3>
select resource pool on the selected carrier, according to the procedure for the case that single carrier frequency is configured, if the CBR of the resource pool is below sl-threshCBR-FreqReselection when corresponding carrier is (re)selected based on sl-threshCBR-FreqReselection, or if the CBR of the resource pool is below sl-threshCBR-FreqKeeping when corresponding carrier is selected based on sl-threshCBR-FreqKeeping.
2>
if Sidelink consistent LBT Failure is detected as specified in clause 5.31.2 in all RB sets of the selected resource pool for the logical channel, if single carrier frequency is configured:

3>
clear the selected sidelink grant on the selected pool of resources.
3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
4>
select any 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 and the pool(s) including all RB sets for which Sidelink consistent LBT failures were detected.

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured and the pool(s) including all RB sets for which Sidelink consistent LBT failures were detected.

2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check

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 as specified in clause 5.31.2.

3>
if the TX carrier (re-)selection procedure was triggered in above and one or more carriers have been (re-)selected in the Tx carrier (re-)selection according to clause 5.22.1.11:

4>
determine the order of the (re-)selected carriers, according to the decreasing order based on the highest priority of logical channels which are allowed on each (re-)selected carrier, and perform the resource selection procedure as specified in this clause for each Sidelink process on each (re-)selected carrier according to the order.

3>
if one or multiple SL DRX(s) is configured in the destination UE(s) receiving SL-SCH data:

4>
indicate to the physical layer SL DRX Active time in the destination UE(s) receiving SL-SCH data, as specified in clause 5.28.2.

3>
if the selected resource pool is not SL-PRS dedicated resource pool:

4>
select the number of HARQ retransmissions from the allowed numbers, if configured by RRC, in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) and pending SL-PRS transmission(s), if available allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;

NOTE 3Ad:
For Multi-consecutive slots transmission as specified in clause 8.1.4 of TS 38.214 [7], during resource (re)selection, leave it to UE implementation, regarding whether to calculate the number of HARQ retransmissions from the allowed numbers based on the number of MCSt transmissions, or the number of slot(s) within Multi-consecutive slots transmission.

4>
select an amount of frequency resources within the range, if configured by RRC, between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH indicated in sl-CBR-PriorityTxConfigList for the highest priority of the logical channel(s) and pending SL-PRS transmission(s), if available allowed on the carrier and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;
3>
if the selected resource pool is SL-PRS dedicated resource pool:

4>
select the number of SL-PRS retransmissions from the allowed numbers, if configured by RRC, in sl-PRS-MaxNum-Transmissions included in sl-CBR-SL-PRS-TxConfigList.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is not configured by RRC:
4>
if transmission based on random selection is configured by upper layers:

5>
if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources pool which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets had Sidelink consistent LBT failure detected and not cancelled, if configured, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and the latency requirement of the triggered SL-CSI reporting.

5>
if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resource pool as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission.

4>
else:

5>
if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting;

7>
when SCS of NR SL is (pre-)configured as μ = 1:

8>
select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe;

8>
may additionally select the time and frequency resources in the subsequent NR SL slot overlapping with the LTE SL subframe.

5>
else if the selected resource pool is not SL-PRS dedicated resource pool:
6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting.

5>
if the selected resource pool is SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by physical layer as clasue 8.2.4 of TS 38.214 [7] as specified in clause 5.28.2, according to the remaining SL-PRS delay budget of the SL-PRS transmission.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and preferred resource set is not received from a UE:
4>
if transmission based on random selection is configured by upper layers:

5>
if the selected resource pool is not SL-PRS dedicated resource pool:

6>
randomly select the time and frequency resources for one transmission opportunity from the resources pool excluding all RB sets had Sidelink consistent LBT failure detected and not cancelled, if configured according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting.

4>
else:
5>
if the selected resource pool is not SL-PRS dedicated resource pool:
6>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE does not have own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>
randomly select the time and frequency resources for one transmission opportunity from the resources belonging to the received preferred resource set for a MAC PDU to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE and if the selected resource pool is not SL-PRS dedicated resource pool:
4>
randomly select the time and frequency resources for one transmission opportunity within the intersection of the received preferred resource set and the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for a MAC PDU to be transmitted to the UE providing the preferred resource set, according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting;

4>
if there are no resources within the intersection that can be selected as the time and frequency resources for the one transmission opportunity according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s), and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting.

3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE determines the resources for Sidelink Inter-UE Coordination Information transmission upon explicit request from a UE:
4>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting and the latency requirement of the Sidelink Inter-UE Coordination Information transmission, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available.

3>
if one or more SL-PRS retransmissions are selected and the selected resource pool is SL-PRS dedicated resource pool:

4>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the selected number of retransmissions and the remaining SL-PRS delay budget 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];

4>
consider the first set of transmission opportunities as the initial transmission opportunities and the other set(s) of transmission opportunities as the retransmission opportunities;

4>
consider the sets of initial transmission opportunities and retransmission opportunities as the selected sidelink grant.

3>
else if one or more HARQ retransmissions are selected and the selected resource pool is not SL-PRS dedicated resource pool:

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is not configured by RRC:
5>
if transmission based on full sensing or partial sensing is configured by upper layers and 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; or

5>
if transmission based on random selection is configured by upper layers and there are available resources left in the resources pool for more transmission opportunities:

6>
if sl-NRPSSCH-EUTRA-ThresRSRP-List is configured by the RRC:
7>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI 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];

8>
when SCS of NR SL is (pre-)configured as μ = 1:

9>
select the time and frequency resources in the second of NR SL slots of NR SL slots overlapping with an LTE SL subframe to which the selected initial transmission resources belongs, or at least select the time and frequency resources in the first of NR SL slots overlapping with an LTE SL subframe.

6>
else:

7>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources which occur within the SL DRX Active time, if configured, as specified in clause 5.28.2 of the destination UE selected for indicating to the physical layer the SL DRX Active time above, and the pool(s) in which all RB sets with Sidelink consistent LBT failure detected and not cancelled are excluded, if configured, 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, and/or the latency requirement of the triggered SL-CSI reporting, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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];

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and preferred resource set is not received from a UE:
5>
if transmission based on sensing is configured by upper layers and 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; or

5>
if transmission based on random selection is configured by upper layers and there are available resources left in the resource pool for more transmission opportunities:

6>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources excluding all RB sets had Sidelink consistent LBT failure detected and not cancelled, if configured 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, and/or the latency requirement of the triggered SL-CSI reporting, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE:

5>
if there are available resources left in the intersection of the received preferred resource set and the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:

6>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources within the intersection for a MAC PDU to be transmitted to the UE providing the preferred resource set, 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, and/or the latency requirement of the triggered SL-CSI reporting, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

5>
if the number of time and frequency resources that has been maximally selected for one or more transmission opportunities from the available resources within the intersection is smaller than the selected number of HARQ retransmissions and there are available resources left in the resources indicated by the physical layer for more transmission opportunities:

6>
randomly select the time and frequency resources for the remaining transmission opportunities except for the selected resources within the intersection from the available resources outside the intersection but left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7], 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, and/or the latency requirement of the triggered SL-CSI reporting, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE does not have own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a preferred resource set is received from a UE; and

4>
if there are available resources left in the received preferred resource set for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources belonging to the received preferred resource set for a MAC PDU to be transmitted to the UE providing the preferred resource set, 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, and/or the latency requirement of the triggered SL-CSI reporting, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available, 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].

4>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE determines the resources for Sidelink Inter-UE Coordination Information transmission upon explicit request from a UE:
5>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources, the remaining PDB of SL data available in the logical channel(s) allowed on the carrier, and/or the latency requirement of the triggered SL-CSI reporting and the latency requirement of the Sidelink Inter-UE Coordination Information transmission, and the remaining SL-PRS delay budget of the SL-PRS transmission(s), if available.

4>
consider a transmission opportunity which comes first in time as the initial transmission opportunity and other transmission opportunities as the retransmission opportunities;

4>
consider all the transmission opportunities as the selected sidelink grant.

3>
else:

4>
consider the set as the selected sidelink grant.

3>
use the selected sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) and the SL-PRS transmission occasion(s), if available, according to TS 38.214 [7] if the selected resource pool is not SL-PRS dedicated resource pool or to determine the PSCCH duration(s) and SL-PRS transmission occasion(s) if the selected resource pool is SL-PRS dedicated resource pool according to TS 38.214 [7].

NOTE 3Ae:
MAC entity, based on UE implementation, decides whether to indicate the number of consecutive slots for Multi-consecutive slots transmission as specified in clause 8.1.4 of TS 38.214 [7] larger than 1.

NOTE 3Af:
MAC entity, based on UE implementation, decides the value of the number of consecutive slots for Multi-consecutive slots transmission if it decides the number of consecutive slots for Multi-consecutive slots transmission larger than 1, as long as it meets the CAPC maximum COT duration requirement as specified in TS 37.213 [18].

NOTE 3Ag:
When the MAC entity selects the time and frequency resources from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], it is up to the UE implementation whether to randomly select resources for transmission opportunities from the resources indicated by the physical layer or to select resources in consecutive slots by UE implementation from the resources indicated by the physical layer.

NOTE 3Ah:
For a resource pool configured with PSFCH resource, UE cannot select consecutive slots for SL transmissions of a single TB for Multi-consecutive slots transmission.

NOTE 3Ai:
UE may avoid selection of N consecutive resource(s) before a reserved resource of its own, where the selection of N is up to UE implementation from {0,1,2}. UE may avoid selection of M consecutive resource(s) after a reserved resource of its own, where the selection of M is up to UE implementation (at least including 0).

NOTE 3Aj:
If configured, UE may avoid selection of N consecutive resource(s) before a reserved resource of other UE when the L1 SL priority value for the transmission is higher than the L1 SL priority value of the reserved resource, where the selection of N is up to UE implementation from {0,1,2}. UE may avoid selection of M consecutive resource(s) after a reserved resource of other UE when the transmitting symbols of the reserved resource overlap with LBT of its own selected resource, where the selection of M is up to UE implementation from {0,1,2}. It is up to UE implementation how the physical layer reports detected reserved resources to MAC layer.

NOTE 3Ak:
If configured, if transmission in slot(s) at least [image: image11.png]TSL
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 before a reserved resource of other UE is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission. It is up to UE implementation how the physical layer reports detected reserved resources to MAC layer.

NOTE 3Al:
MAC entity, based on UE implementation, decides how to determine COT sharing cast type, COT sharing additional ID and remaining COT duration specified in TS 37.213 [18].
NOTE 3A1:
If sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and if multiple preferred resource sets are received from the same UE, it is up to UE implementation to use one or multiple of them in its resource (re)selection.

NOTE 3B1:
If retransmission resource(s) cannot be selected by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI, how to select the time and frequency resources for one or more transmission opportunities from the available resources is left for UE implementation by ensuring the minimum time gap between any two selected ‎resources in case that PSFCH is configured for this pool of ‎resources.

NOTE 3B2:
When the UE receives both a single preferred resource set and a single non-preferred resource set from the same peer UE or different peer UEs, when the UE has own sensing results, it is up to the UE implementation to use the preferred resource set in its resource (re)selection for transmissions to the peer UE providing the preferred resource set.

NOTE 3B3:
The UE is not required to use any resource from the preferred resource set in its resource (re-)selection if that resource is earlier than ([image: image13.png]TSL
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) after the resource of Inter-UE Coordination Information transmission, where [image: image19.png]TSL
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) when only MAC CE is used for inter-UE Coordination Information transmission, or [image: image25.png]TSL
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 when MAC CE and SCI format 2-C are both used for Inter-UE Coordination Information transmission. The case when [image: image29.png]TSt
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 is assuming that SCI format 2-C is received. [image: image33.png]TSL
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 are specified in clause 8.1.4 of TS 38.214 [7].
NOTE 3B4:
For Inter-UE Coordination Information triggered by an explicit Inter-UE Coordination Request in Scheme 1, whether or not to transmit the Inter-UE Coordination Information upon the Inter-UE Coordination Request reception is determined by UE implementation subject to Release-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control.

NOTE 3B5:
If configured by RRC, sl-IUC-Explicit set to enabled and an SL-IUC request is received for the Source Layer-2 ID and Destination Layer-2 ID pair of a unicast, MAC layer indicates to physical layer the resource selection window, resource set type (i.e., preferred resource set), L1 priority, the number of sub-channels to be used for the PSSCH/PSCCH transmission and the resource reservation period for preferred resource set. If configured by RRC, sl-IUC-Explicit set to enabled and an SL-IUC request is received for the Source Layer-2 ID and Destination Layer-2 ID pair of a unicast, MAC layer indicates to physical layer resource set type (i.e., non-preferred resource set) and the resource selection window for non-preferred resource set.

NOTE 3B6:
If either sl-IUC-Explicit or sl-IUC-Condition is configured as enabled, UE considers the reception of preferred and non-preferred resource is enabled.

NOTE 3B7:
When sl-TriggerConditionCoordInfo is set to value 0, for groupcast or broadcast of Inter-UE Coordination Information triggered by a condition in Scheme 1, which Destination Layer-2 ID (and the corresponding cast-type) a UE selects among Destination Layer-2 IDs that are already used or interested in NR sidelink transmission is up to the UE implementation.

1>
if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.1a, except a positive acknowledgement to Multi-consecutive slots transmission (i.e., multiple TBs case) of the MAC PDU and there is remaining slot(s) for this MAC PDU:

2>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the selected sidelink grant.

NOTE 3C:
How the MAC entity determines the remaining PDB of SL data is left to UE implementation.

For a selected sidelink grant, the minimum time gap between any two selected resources comprises:

-
a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and

-
For SL operation with shared spectrum channel access, the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
-
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.

NOTE 4:
How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.
The MAC entity shall for each PSSCH duration not on SL-PRS dedicated resource pool:

1>
for each sidelink grant occurring in this PSSCH duration:

2>
select a MCS table allowed in the pool of resource which is associated with the sidelink grant;

NOTE 4a:
MCS table selection is up to UE implementation if more than one MCS table is configured.

2>
if the MAC entity has been configured with Sidelink resource allocation mode 1 or Sidelink resource allocation Scheme 1 for SL-PRS transmission on SL-PRS shared resource pool:

3>
select a MCS which is, if configured, within the range that is configured by RRC between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table included in sl-ConfigDedicatedNR;

3>
set the resource reservation interval to 0ms.

2>
else if the MAC entity has been configured with Sidelink resource allocation mode 2 or Sidelink resource allocation Scheme 2 for SL-PRS transmission on SL-PRS shared resource pool:

3>
select a MCS which is, if configured, within the range, if configured by RRC, between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH associated with the selected MCS table indicated in sl-CBR-PriorityTxConfigList for the highest priority of the sidelink logical channel(s) in the MAC PDU or pending SL-PRS transmission(s), if available, and the CBR measured by lower layers according to clause 5.1.27 of TS 38.215 [24] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available or the corresponding sl-DefaultCBR-PartialSensing configured by RRC if partial sensing is selected and CBR measurement results are not available, or the corresponding sl-DefaultCBR-RandomSelection configured by RRC if random selection is selected and CBR measurement results are not available in case the sl-TxPoolExceptional is not used;

3>
if the MAC entity decides not to use the selected sidelink grant for the next PSSCH duration corresponding to an initial transmission opportunity:

4>
set the resource reservation interval to 0ms.

3>
else:

4>
set the resource reservation interval to the selected value.

NOTE 5:
MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by RRC.

2>
if the configured sidelink grant has been activated and this PSSCH duration corresponds to the first PSSCH transmission opportunity within this sl-PeriodCG of the configured sidelink grant:

3>
set the HARQ Process ID to the HARQ Process ID associated with this PSSCH duration and, if available, all subsequent PSSCH duration(s) occuring in this sl-PeriodCG for the configured sidelink grant;

3>
determine that this PSSCH duration is used for initial transmission;

3>
flush the HARQ buffer of Sidelink process associated with the HARQ Process ID.
2>
deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.

The MAC entity shall for each PSCCH duration on SL-PRS dedicated resource pool:

1>
if the MAC entity is not configured with multiple SL-PRS transmissions with Sidelink resource allocation scheme 2; or

1>
if the MAC entity is configured with Sidelink resource allocation scheme 1:

2>
set the resource reservation period to 0.

1>
else if the MAC entity is configured with multiple SL-PRS transmission with Sidelink resource allocation scheme 2:

2>
set the resource reservation period to the selected value.

1>
if the configured sidelink grant has been activated and this PSSCH duration corresponds to the first PSSCH transmission opportunity within this sl-PeriodCG of the configured sidelink grant:

2>
set the SL-PRS Process ID to the SL-PRS Process ID associated with this PSSCH duration and, if available, all subsequent SL-PRS transmission occasion(s) occuring in this sl-PeriodCG for the configured sidelink grant;

2>
determine that this SL-PRS transmission occasion is used for initial transmission.

1>
process the sidelink grant according to clause 5.22.1.3.4 with the corresponding SL-PRS transmission information.

For configured sidelink grants not on SL-PRS dedicated resource pool, the HARQ Process ID associated with the first slot of an SL transmission is derived from the following equation:


HARQ Process ID = [floor(CURRENT_slot / PeriodicitySL)] modulo sl-NrOfHARQ-Processes

+ sl-HARQ-ProcID-offset
For configured sidelink grant on SL-PRS dedicated resource pool, the SL-PRS Process ID associated with the first slot of an SL transmission is derived from the following equation:


SL-PRS Process ID = [floor(CURRENT_slot / PeriodicitySL)] modulo [nrOfSL-PRSProc]
where CURRENT_slot refers to current logical slot in the associated resource pool, and PeriodicitySL is defined in clause 5.8.3.
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5.22.1.6
Buffer Status Reporting

The Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity.

RRC configures the following parameters to control the SL-BSR:

-
sl-periodicBSR-Timer, configured by periodicBSR-Timer in sl-BSR-Config;

-
sl-retxBSR-Timer, configured by retxBSR-Timer in sl-BSR-Config;

-
sl-logicalChannelSR-DelayTimerApplied;

-
sl-logicalChannelSR-DelayTimer, configured by logicalChannelSR-DelayTimer in sl-BSR-Config;

-
sl-logicalChannelGroup.

Each logical channel which belongs to a Destination is allocated to an LCG as specified in TS 38.331 [5]. The maximum number of LCGs is eight.

The MAC entity determines the amount of SL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].

An SL-BSR shall be triggered if any of the following events occur:

1>
if the MAC entity has been configured with Sidelink resource allocation mode 1:
2>
SL data, for a logical channel which belongs to an LCG of a Destination, becomes available to the MAC entity; and either

3>
this SL data belongs to a logical channel with higher priority than the priorities of the logical channels containing available SL data which belong to any LCG belonging to the same Destination; or

3>
none of the logical channels which belong to an LCG belonging to the same Destination contains any available SL data.

in which case the SL-BSR is referred below to as 'Regular SL-BSR';

2>
UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the SL-BSR MAC CE plus its subheader, in which case the SL-BSR is referred below to as 'Padding SL-BSR';

2>
sl-retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains SL data, in which case the SL-BSR is referred below to as 'Regular SL-BSR';

2>
sl-periodicBSR-Timer expires, in which case the SL-BSR is referred below to as 'Periodic SL-BSR';
2>
if the COT sharing information has been received from the lower layers as specified in TS 37.213[18] and the shared COT is used for SL transmission, in which case the SL-BSR is referred below to as 'Regular SL-BSR'.
1>
else:
2>
Sidelink resource allocation mode 1 is configured by RRC and SL data is available for transmission in the RLC entity or in the PDCP entity, in which case the Sidelink BSR is referred below to as 'Regular SL-BSR'.
For Regular SL-BSR, the MAC entity shall:

1>
if the SL-BSR is triggered for a logical channel for which sl-logicalChannelSR-DelayTimerApplied with value true is configured by RRC:

2>
start or restart the sl-logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the sl-logicalChannelSR-DelayTimer.

For Regular and Periodic SL-BSR, the MAC entity shall:

1>
if sl-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than sl-PrioritizationThres; and

1>
if ul-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than ul-PrioritizationThres according to clause 5.4.5:

2>
prioritize the LCG(s) for the Destination(s).

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate an SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, in case the SL-BSR is considered as not prioritized:

2>
prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;

2>
report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

1>
else if the number of bits in the UL grant is expected to be equal to or larger than the size of an SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3:

2>
report SL-BSR containing buffer status for all LCGs having data available for transmission.

1>
else:

2>
report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For Padding SL-BSR:

1>
if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of an SL-BSR containing buffer status for all LCGs having data available for transmission plus its subheader:

2>
report SL-BSR containing buffer status for all LCGs having data available for transmission;

1>
else:

2>
report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

For SL-BSR triggered by sl-retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the SL-BSR is the highest priority logical channel that has data available for transmission at the time the SL-BSR is triggered.

The MAC entity shall:

1>
if the sidelink Buffer Status reporting procedure determines that at least one SL-BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:

3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL-BSR MAC CE(s);

3>
start or restart sl-periodicBSR-Timer except when all the generated SL-BSRs are Truncated SL-BSRs;

3>
start or restart sl-retxBSR-Timer.

2>
if a Regular SL-BSR has been triggered and sl-logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission; or
3>
if UL-SCH resources are available for a new transmission and the UL-SCH resources cannot accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1; or
3>
if the set of Subcarrier Spacing index values in sl-AllowedSCS-List, if configured for the logical channel that triggered the SL-BSR, does not include the Subcarrier Spacing index associated to the UL-SCH resources available for a new transmission; or

3>
if sl-MaxPUSCH-Duration, if configured for the logical channel that triggered the SL-BSR, is smaller than the PUSCH transmission duration associated to the UL-SCH resources available for a new transmission:

4>
trigger a Scheduling Request.

NOTE 1:
UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.

A MAC PDU shall contain at most one SL-BSR MAC CE, even when multiple events have triggered an SL-BSR. The Regular SL-BSR and the Periodic SL-BSR shall have precedence over the padding SL-BSR.

The MAC entity shall restart sl-retxBSR-Timer upon reception of an SL grant for transmission of new data on any SL-SCH.

All triggered SL-BSRs may be cancelled when the SL grant(s) can accommodate all pending data available for transmission. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes an SL-BSR MAC CE which contains buffer status up to (and including) the last event that triggered an SL-BSR prior to the MAC PDU assembly. All triggered SL-BSRs shall be cancelled, and sl-retx-BSR-Timer and sl-periodic-BSR-Timer shall be stopped, when RRC configures Sidelink resource allocation mode 2.
NOTE 2:
MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. SL-BSR and SR can be triggered after the assembly of a MAC PDU which contains an SL-BSR MAC CE, but before the transmission of this MAC PDU. In addition, SL-BSR and SR can be triggered during MAC PDU assembly.
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5.31.2
Sidelink LBT failure detection and recovery procedure

The MAC entity may be configured by RRC with a SL consistent LBT failure detection and recovery procedure. SL consistent LBT failure is detected per RB set by counting SL LBT failure indications, for all SL transmissions, from the lower layers to the MAC entity.

RRC configures the following parameters in the sl-lbt-FailureRecoveryConfig:

-
sl-lbt-FailureInstanceMaxCount for the SL consistent LBT failure detection;

-
sl-lbt-FailureDetectionTimer for the SL consistent LBT failure detection;
-
sl-LBT-RecoveryTimer for recovery of the triggered SL consistent LBT failure.
The following UE variable is used for the SL consistent LBT failure detection procedure:

-
SL_LBT_COUNTER (per RB set): counter for SL LBT failure indication which is initially set to 0.

For activated SL BWP configured with sl-lbt-FailureRecoveryConfig, the MAC entity shall:

1>
if SL LBT failure indication has been received from lower layers for an RB set of the configured pool(s) of resources in the SL BWP:

2>
start or restart the sl-lbt-FailureDetectionTimer for the RB set;

2>
increment SL_LBT_COUNTER for the RB set by 1;

2>
if SL_LBT_COUNTER >= sl-lbt-FailureInstanceMaxCount:

3>
trigger SL consistent LBT failure for the RB set in the SL BWP;

3>
if consistent LBT failure has been triggered in all the RB sets of the configured pool(s) of resources in the SL BWP:

4>

indicate SL consistent LBT failure based Sidelink RLF detection for all destination IDs associated to unicast service to upper layers.
1>
if all triggered SL consistent LBT failures are cancelled in a RB set; or

1>
if the sl-lbt-FailureDetectionTimer expires for a RB set:

2>
set SL_LBT_COUNTER to 0 for the RB set.

1>
if sl-lbt-FailureDetectionTimer or sl-lbt-FailureInstanceMaxCount is reconfigured by upper layers:

2>
set SL_LBT_COUNTER to 0 for all the RB sets.

The sl-LBT-RecoveryTimer is used for recovery of the triggered SL consistent LBT failure, when RRC configures Sidelink resource allocation mode 2.

The MAC entity shall:

1>
if SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s), and SL LBT failure MAC CE(s) has not been generated since the last SL consistent LBT failure for the RB set(s) was triggered;

2>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure is not running:

3>
start the sl-LBT-RecoveryTimer.
2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL LBT failure MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL LBT failure MAC CE(s).
2>
else:

3>
trigger a Scheduling Request for SL LBT failure MAC CE.

1>
if a MAC PDU is transmitted and this PDU includes the SL LBT failure MAC CE; or

2>
cancel the triggered SL consistent LBT failure(s) in RB set(s) for which SL consistent LBT failure was indicated in the transmitted SL LBT failure MAC CE if the MAC entity has been configured with Sidelink resource allocation mode 1.

1>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure(s) expires:

2>
cancel the triggered SL consistent LBT failure(s) in RB set(s) for which SL consistent LBT failure was detected.

1>
if sl-lbt-FailureRecoveryConfig is reconfigured by upper layers for the BWP:

2>
cancel all the triggered SL consistent LBT failure(s) in the SL BWP.

TP6
5.31.2
Sidelink LBT failure detection and recovery procedure

The MAC entity may be configured by RRC with a SL consistent LBT failure detection and recovery procedure. SL consistent LBT failure is detected per RB set by counting SL LBT failure indications, for all SL transmissions, from the lower layers to the MAC entity.

RRC configures the following parameters in the sl-lbt-FailureRecoveryConfig:

-
sl-lbt-FailureInstanceMaxCount for the SL consistent LBT failure detection;

-
sl-lbt-FailureDetectionTimer for the SL consistent LBT failure detection;
-
sl-LBT-RecoveryTimer for recovery of the triggered SL consistent LBT failure.
The following UE variable is used for the SL consistent LBT failure detection procedure:

-
SL_LBT_COUNTER (per RB set): counter for SL LBT failure indication which is initially set to 0.

For activated SL BWP configured with sl-lbt-FailureRecoveryConfig, the MAC entity shall:

1>
if SL LBT failure indication has been received from lower layers for an RB set of the configured pool(s) of resources in the SL BWP:

2>
start or restart the sl-lbt-FailureDetectionTimer for the RB set;

2>
increment SL_LBT_COUNTER for the RB set by 1;

2>
if SL_LBT_COUNTER >= sl-lbt-FailureInstanceMaxCount:

3>
trigger SL consistent LBT failure for the RB set in the SL BWP;

3>
if consistent LBT failure has been triggered in all the RB sets of the configured pool(s) of resources in the SL BWP:

4>

indicate SL consistent LBT failure based Sidelink RLF detection for all destination IDs associated to unicast service to upper layers.
1>
if all triggered SL consistent LBT failures are cancelled in a RB set; or

1>
if the sl-lbt-FailureDetectionTimer expires for a RB set:

2>
set SL_LBT_COUNTER to 0 for the RB set.

1>
if sl-lbt-FailureDetectionTimer or sl-lbt-FailureInstanceMaxCount is reconfigured by upper layers:

2>
set SL_LBT_COUNTER to 0 for all the RB sets.

The sl-LBT-RecoveryTimer is used for recovery of the triggered SL consistent LBT failure, when RRC configures Sidelink resource allocation mode 2.

The MAC entity shall:

1>
if SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s), and SL LBT failure MAC CE(s) for the RB set(s) has not been generated;

2>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure is not running:

3>
start the sl-LBT-RecoveryTimer.
2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL LBT failure MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL LBT failure MAC CE(s).
2>
else:

3>
trigger a Scheduling Request for SL LBT failure MAC CE.

1>
if a MAC PDU is transmitted and this PDU includes the SL LBT failure MAC CE; or

2>
cancel the triggered SL consistent LBT failure(s) in RB set(s) for which SL consistent LBT failure was indicated in the transmitted SL LBT failure MAC CE if the MAC entity has been configured with Sidelink resource allocation mode 1.

1>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure(s) expires:

2>
cancel the triggered SL consistent LBT failure(s) in RB set(s) for which SL consistent LBT failure was detected.

1>
if sl-lbt-FailureRecoveryConfig is reconfigured by upper layers for the BWP:

2>
cancel all the triggered SL consistent LBT failure(s) in the SL BWP.

