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Introduction

During previous RAN2 meeting, most agreements on SL-U have been reached and the running CR of TS38.321 is still under discussion. In this contribution, we will further discuss the left issues on user plane for SL-U and give the suggested text proposal for each issue.
Discussion
Sidelink consistent LBT failure indication
As we know, it is agreed that MAC informs L1 of the RB set information where SL C-LBT failure was detected and L1 performs the resource exclusion for the RB set that SL C-LBT failure was detected. However, the channel status may be changed after a period of time. When the channel status becomes not so congested, the SL RB set from which consistent SL LBT failure has been triggered may be reused again. So it is necessary for L1 know when the excluded RB set can be reused again. However, there are two options for MAC to send the SL C-LBT failure/recovery indication to L1. 

Option1: When resource (re)selection is triggered, the MAC indicate the RB set information of SL C-LBT failure triggered or canceled to L1.
Option2: Upon SL C-LBT failure is triggered or canceled, the MAC indicate the updated RB set information to L1.

As we know, L1 may start to perform sensing before  resource (re)selection is triggered by MAC, if  SL C-LBT failure is triggered on one RB set but MAC don’t indicate it to L1 immediately, L1 may continue to perform sensing in this excluded RB set(s) , which is unnecessary and waste UE energy. 

On the other hand, if the triggered SL C-LBT failure is canceled on one RB set but MAC does not indicate it to L1 immediately, L1 may not perform sensing in this RB set so that it cannot provide the sidelink resource in this RB set in Set A to MAC.
L1 may start sensing before resource (re)selection is triggered by MAC, if SL C-LBT failure is triggered on one RB set but MAC does not indicate it to L1 immediately, L1 may continue to perform sensing in this excluded RB set(s) which is unnecessary and waste UE energy; On the other hand, if the triggered SL C-LBT failure is canceled on one RB set but MAC does not indicate it to L1 immediately, L1 may not provide the sidelink resource(s) in this RB set in Set A to MAC since L1 may not perform sensing in this RB set before.

MAC informs L1 of the RB set information upon SL C-LBT failure is triggered or canceled.
Proposal 1a:   Adopt the following TP in the MAC running CR. 
	5.31.2
Sidelink LBT failure detection and recovery procedure

<text omitted>
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, and it is not running;

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>
indicate the RB set information where SL C-LBT failure was detected to the physical layer.

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 to RRC.
<text omitted>

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.

1>
if the triggered SL consistent LBT failure(s) are cancelled in any RB set:

2>
indicate the RB set(s) information where the triggered SL C-LBT failure(s) are cancelled to the physical layer.




SL C-LBT failure cancellation
According to RAN2#123b meeting, it is agreed that C-LBT-F cancellation based on UL C-LBT-F MAC-CE report does not apply to RRC_CONNECTED mode-2 UE. Thus, we can see the following modification in the latest running CR of TS38.321. 
	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.




However, this change bring new issue for mode 2 UE that SL LBT failure reporting may be triggered repetitively since sending the SL LBT failure MAC CE will not cancel the triggered SL consistent LBT failure(s) for mode-2 UE. To solve this issue, we think we can use the triggered SL C-LBT failure reporting rather than the triggered SL C-LBT failure as the condition of sending SL LBT failure MAC CE to the gNB for mode 2 UE. Since this issue only exist for mode 2 UE, thus the potential changes for the specification only impact on mode 2 UE.

In the latest running CR of TS38.321, for mode 2 UE,  SL LBT failure MAC CE reporting may be triggered repetitively since sending the SL LBT failure MAC CE will not cancel the triggered SL consistent LBT failure(s).
For mode 2 UE, introduce and take a triggered SL C-LBT failure reporting as the condition of sending SL LBT failure MAC CE to the gNB.
Proposal 2a:   Adopt the following TP in the MAC running CR. 
	5.31.2
Sidelink LBT failure detection and recovery procedure

<text omitted>
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, and it is not running;

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>
 trigger SL consistent LBT failure reporting for the RB set in the SL BWP if the MAC entity has been configured with Sidelink resource allocation mode 2;

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 to RRC.
<text omitted>
The MAC entity shall:

1>
if SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s);
2>
if the sl-LBT-RecoveryTimer for the triggered SL consistent LBT failure is not running:

3>
start the sl-LBT-RecoveryTimer.
1>
if the MAC entity has been configured with Sidelink resource allocation mode 1 and SL consistent LBT failure has been triggered, and not cancelled, in the RB set(s), or

1>
if the MAC entity has been configured with Sidelink resource allocation mode 2 and SL consistent LBT failure reporting has been triggered, and not cancelled, in the RB set(s):
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.
2>
cancel the triggered SL consistent LBT failure(s) reporting 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 2.

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.




LCP issue for SL-U

During RAN1#104, following agreement has been reached:
	When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple  SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.


According to above agreement, L1 will use the highest CAPC value among the associated CAPC values  for multiple  SL transmissions over one slot or multiple consecutive slots, which means L1 can decide CAPC value for MCSt based on the CAPC of all the SL transmissions rather than only the first transmission within the MCSt.

According to RAN1’s agreement, L1 determines CAPC value for MCSt based on the CAPC values of all the SL transmissions rather than only the first transmission within the MCSt.
However, it is not clear whether L1 determines  CAPC value  for MCSt  after all the MAC PDU(s) within the multiple consecutive slots have been generated or not.
Case1: 

If the answer is yes, since the CAPC value used for check is determined after all the MAC PDU(s) within the multiple consecutive slots have been generated, there is no additional constraints for the subsequent MAC PDU in MCSt. In other word, the following agreement reached in last RAN2 meeting should be reverted.

Agreements on MCSt:

For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.
Case 2:
If the answer is no, L1 can determine  CAPC value  for MCSt  before all the MAC PDU(s) within the multiple consecutive slots have been generated. Then MAC should consider the CAPC value determined by L1 when performing LCP procedure for MCTs case. In this case,  RAN2 has to discuss how to know the  CAPC value used for LBT check for MCSt. In our opinion, following two ways can be considered: 1) L1 may indicate the determined CAPC value to MAC; 2) Take this kind of  interaction between L1 and MAC as UE implementation.
It is suggested to discuss whether L1 determines CAPC value  for MCSt  after all the MAC PDU(s) within the multiple consecutive slots have been generated or not.

If L1 determines CAPC value for MCSt after all the MAC PDU(s) within the multiple consecutive slots have been generated, RAN2 should revert the following agreements: For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.
If L1 determines CAPC value for MCSt before all the MAC PDU(s) within the multiple consecutive slots have been generated, RAN2 is suggested to consider following options:

L1 may indicate the determined CAPC value to MAC; or
Take this kind of  interaction between L1 and MAC as UE implementation.
Number of transmissions for CG SL grant
During current NR SL specification, the IE of sl-CG-MaxTransNumList is used to indicate the maximum number of times that a TB can be transmitted using the resources of configured sidelink grants. As we know, according to current specification, the number of transmission times of a TB will be incremented by 1 if the transmission of the MAC PDU is performed regardless of LBT detection result. In our opinion, since LBT failure  may happen frequently in SL-U, the number of transmission times of the TB is very easy to reach the maximum value even if the UE only perform a few retransmissions in PHY. Therefore, if current sl-CG-MaxTransNumList IE is reused to indicates the maximum number of times that a TB can be transmitted using the configured grant,  the number of transmission times of this TB shall not be incremented by 1 in case that  LBT failure  indication is received from lower layers.

Add a Note in the specification to clarity the number of transmission times of a TB shall not be incremented by 1 in case that  LBT failure indication is received from lower layers, as the following TP.
	5.22.1.3.1a
Sidelink process

The Sidelink process is associated with a HARQ buffer.

<text omitted>
To generate a transmission, the Sidelink process shall:

<text omitted>
1>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or
1>
if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or

1>
if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:

2>
flush the HARQ buffer of the associated Sidelink process.
NOTE: For shared spectrum operation, UE increases the number of transmissions of the MAC PDU by 1 only when the UE perform transmission  and  LBT failure  indication is not received from lower layers.



MCSt for multiple MAC PDUs
According to the LS [2] from RAN1,  “It is RAN1 intention that, once the higher layer selects a multi-slots candidate from the set [image: image1.png]Sa



, it will use all the single-slot resources of the selected multi-slots candidate for transmission”. 
However, according to current MAC specification,  UE may clear re-transmission grant and HARQ buffer due to follow reasons:

	1>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

1>
if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or

1>
if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:

2>
flush the HARQ buffer of the associated Sidelink process.
1>
if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3:

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


Supposing that UE select two MCSt resources to perform new transmission and retransmission for  two different MAC PDUs, each MCSt resource has two single-slot resource as shown in figure 1: slot 1& 2 for MCSt -1 and slot 3 &4 for MCSt-2.


[image: image2.emf]1 2 3 4

MCSt-1 MCSt-2

1 3

Resource for TB-1

2 4

Resource for TB-2

ACK NACK


Figure.1 MCSt for different TBs
If HARQ-ACK is received for TB1 carried in the slot 1 within MCSt-1, then according to current specification, UE will flush the HARQ buffer of TB1(i.e. TB1 is discard), and clear the re-transmission resource of TB1. TB1 will not be re-transmitted on slot 3 within MCSt-2. In the mean time, if HARQ-NACK is received for TB-2 carried in the slot 2, then TB-2 will be re-transmitted on slot 4. In this case, for MCSt-2, only slot 4 will be used, which violates RAN1’s agreement for MCSt.

According to current MAC specification, UE may not use all the MCSt resource for retransmission in case that MCSt resource carrying different TBs and HARQ buffer of some of them are cleared, which violates with current RAN1’s agreement.

Therefore, to ensure that UE will use all the single-slot resources within MCSt resource for multiple MAC PDUs, UE can clear the re-transmisison resource and HARQ buffer only when the re-transmission(s) of all MAC PDUs within the same MCSt resource are not required. How to determine the next re-transmission is not required has been specified as following in MAC specification:

	If the number of HARQ retransmissions selected by the MAC entity has been reached, or if a positive acknowledgement to a transmission of the MAC PDU has been received, or if a negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for the transmission of the MAC PDU, the MAC entity determines this transmission corresponds to the last transmission of the MAC PDU for Sidelink resource allocation mode 2.


In case of MCSt carrying multiple different MAC PDUs, UE can clear the re-transmisison resource and HARQ buffer only when the re-transmission(s) of all MAC PDUs within the same MCSt resource are not required.
Proposal 7a:   Adopt the following TP in the MAC running CR. 
	5.22.1.1
SL Grant reception and SCI transmission

...
1>
if a selected sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3 and selected sidelink grant is not within a MCSt resource carrying multiple MAC PDUs; or
1> if the selected sidelink grant is within a MCSt resource carrying multiple MAC PDUs, and if the next re-transmissions of all MAC PDUs within the MCSt resource are not required:

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

...
5.22.1.3.1a
Sidelink process

...
If this transmission is associated to a MCSt resource carrying multiple MAC PDUs:
     2>
if next re-transmission of all MAC PDUs within the MCSt resource is not required:
3>
flush the HARQ buffer of the associated Sidelink process.

1> else:
2>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

2>
if a positive acknowledgement to this transmission of the MAC PDU was received according to clause 5.22.1.3.2; or
2>
if negative-only acknowledgement was enabled in the SCI and no negative acknowledgement was received for this transmission of the MAC PDU according to clause 5.22.1.3.2:

3>
flush the HARQ buffer of the associated Sidelink process.

...



Conclusion
In this contribution, we have following observations and proposals:
L1 may start sensing before resource (re)selection is triggered by MAC, if SL C-LBT failure is triggered on one RB set but MAC does not indicate it to L1 immediately, L1 may continue to perform sensing in this excluded RB set(s) which is unnecessary and waste UE energy; On the other hand, if the triggered SL C-LBT failure is canceled on one RB set but MAC does not indicate it to L1 immediately, L1 may not provide the sidelink resource(s) in this RB set in Set A to MAC since L1 may not perform sensing in this RB set before.

MAC informs L1 of the RB set information upon SL C-LBT failure is triggered or canceled.
Proposal 1a:   Adopt the suggested TP in the MAC running CR. 
In the latest running CR of TS38.321, for mode 2 UE,  SL LBT failure MAC CE reporting may be triggered repetitively since sending the SL LBT failure MAC CE will not cancel the triggered SL consistent LBT failure(s).
For mode 2 UE, introduce and take a triggered SL C-LBT failure reporting as the condition of sending SL LBT failure MAC CE to the gNB.
Proposal 2a:   Adopt the suggested TP in the MAC running CR. 
According to RAN1’s agreement, L1 determines CAPC value for MCSt based on the CAPC values of all the SL transmissions rather than only the first transmission within the MCSt.
It is suggested to discuss whether L1 determines CAPC value  for MCSt  after all the MAC PDU(s) within the multiple consecutive slots have been generated or not.

If L1 determines CAPC value for MCSt after all the MAC PDU(s) within the multiple consecutive slots have been generated, RAN2 should revert the following agreements: For the subsequent slots in MCSt, LCP procedure for COT initiating UE is enhanced: the LCHs with lower or equal CAPC than the CAPC value used for LBT check for the first TB.
If L1 determines CAPC value for MCSt before all the MAC PDU(s) within the multiple consecutive slots have been generated, RAN2 is suggested to consider following options:

L1 may indicate the determined CAPC value to MAC; or
Take this kind of  interaction between L1 and MAC as UE implementation.
Add a Note in the specification to clarity the number of transmission times of a TB shall not be incremented by 1 in case that LBT failure indication is received from lower layers, as the suggested TP.
According to current MAC specification, UE may not use all the MCSt resource for retransmission in case that MCSt resource carrying different TBs and HARQ buffer of some of them are cleared, which violates with current RAN1’s agreement.

In case of MCSt carrying multiple different MAC PDUs, UE can clear the re-transmisison resource and HARQ buffer only when the re-transmission(s) of all MAC PDUs within the same MCSt resource are not required.
Proposal 7a:   Adopt the suggested TP in the MAC running CR. 
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