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1 Introduction
Initial Rel-18 SL MAC running CR was provided after RAN2#123 [1]. In this contribution, we would like to discuss detailed MAC issues that were included in the running CR.
2 Discussion
In 5.4.4, for NR-U, it is specified that the MAC entity may stop ongoing random access procedure due to a pending SR for consistent LBT failure recovery, which has no valid PUCCH resources configured. We think it is natural to have similar sentence since SL LBT failure MAC CE was introduced for SL-U.

[Proposal 1]: The following sentence needs to be introduced in 5.4.4

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for consistent SL LBT failure recovery, which has no valid PUCCH resources configured, if:

-    a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes an SL LBT failure MAC CE that indicates consistent LBT failure; or

-    all the triggered consistent SL LBT failure recovery are deactivated (see clause 5.13.2).

In 5.15.2, a MAC entity is configured per SL carrier, thus we understand the MAC entity behaviors should be common for each SL carrier once TX carrier is selected. We can minimize the specification changes by mainly adding TX carrier selection procedure on top of Rel-17 SL operation. However the current running CR seems the MAC entity behaviors are specified in separate for when single carrier is used and when multiple carriers are used, which brings complication and duplication.  

[Proposal 2a]: Remove the separate MAC entity behaviors for “if single carrier frequency is used for NR sidelink” and “else (i.e. multiple carrier frequencies are used for NR sidelink)” in 5.22.1.1. Instead just add TX carrier selection procedure on top of common MAC entity behavior for each SL carrier. 
If proposal 2 is not agreed and the separate MAC entity behaviors for “if single carrier frequency is used for NR sidelink” and “else (i.e. multiple carrier frequencies are used for NR sidelink” are kept, “is/are used” sounds ambiguous since it includes a case “multiple carrier frequencies are configured but the UE only uses one of them”. Question is whether TX carrier selection procedure is also applicable for the case. We think TX carrier selection is also applicable for the case. To avoid this ambiguity, it is proposed to change “is/are used” to “is/are configured” 

[Proposal 2b]: If proposal 2a is not agreed, it is proposed to change “is/are used” to “is/are configured” in “if single carrier frequency is used for NR sidelink” and “else (i.e. multiple carrier frequencies are used for NR sidelink”.

In LTE V2X CA, 5.14.1.1 SL Grant reception and SCI transmission for mode 4 is specified in the following orders.  

For transmissions of multiple MAC PDUs: 

1> If there is no configured sidelink grant associated with the Sidelink process on any carrier
2>
TX carrier (re)selection procedure
1> Else if there is a configured sidelink grant associated with the Sidelink process:
2>
If a condition for TX resource (re)selection check is met
3>
TX carrier (re)selection procedure

3> If one or more TX carriers have been (re)selected

4>
Determination of the order of the (re)selected carrier

4>  Initial resource (re)selection for each SL process on each (re)selected carrier to the order

2>
Else if SL_RESOURCE_RESELECTION_COUNTER=0 and random selected value < threshold

3> Resource (re)selection with keeping previously selected resources

For transmissions of single MAC PDU: 

1> TX carrier (re)selection procedure
1> If one or more TX carriers have been (re)selected
2>
Determination of the order of the (re)selected carrier

2>
Initial resource (re)selection for each SL process on each (re)selected carrier to the order

In the running CR, the corresponding 5.22.1.1 for mode 2 is specified in the following orders.   

For transmissions of multiple MAC PDUs: 

1> TX resource pool selection if single carrier is used 
1> TX carrier (re)selection else if multiple carriers are used
1> TX resource pool selection if SL consistent LBT failure is detected
1> If a condition for TX resource (re)selection check is met
2>
Indicate to L1 RB set information where sidelink C-LBT failure was detected if sl-lbt-FailureRecoveryConfig is configured
2>
Determination of the order of the (re)selected carrier if TX carrier selection was triggered
2>
Initial resource (re)selection for each SL process on each (re)selected carrier to the order

1> Else if SL_RESOURCE_RESELECTION_COUNTER=0 and random selected value < threshold
2>
Resource (re)selection with keeping previously selected resources

For transmissions of single MAC PDUs: 

1> TX resource pool selection if single carrier is used 
1> TX carrier (re)selection else if multiple carriers are used
1> TX resource pool selection if SL consistent LBT failure is detected
1> If a condition for TX resource (re)selection check is met
2>
Determination of the order of the (re)selected carrier if TX carrier (re)selection was triggered
2>
Indicate to L1 RB set information where sidelink C-LBT failure was detected if sl-lbt-FailureRecoveryConfig is configured
2>
Initial resource (re)selection for each SL process on each (re)selected carrier to the order

We have seen some differences and unclearness in the running CR compared to LTE V2X CA. First, the following behaviors for transmissions of multiple MAC PDUs are not covered in the running CR. 

1> If there is no configured sidelink grant associated with the Sidelink process on any carrier
2>
TX carrier (re)selection procedure
1> Else if there is a configured sidelink grant associated with the Sidelink process:
…… (Omitted)

[Proposal 3]: Add the following missing behaviors into 5.22.1.1
1> If there is no configured sidelink grant associated with the Sidelink process on any carrier
2>
TX carrier (re)selection procedure
1> Else if there is a configured sidelink grant associated with the Sidelink process:
…… (Omitted)

In the running CR, TX resource pool selection for single carrier is specified in 5.22.1.1 while TX resource pool selection for multiple carriers is specified in the new TX carrier selection 5.22.1.11. We think TX resource pool selection is common for both cases and it does not need to be duplicated in 5.22.1.11. Note RAN2 agreed SL carrier CBR is based on the selected TX resource pool, which means TX resource pool selection is done before TX carrier selection. Also note in LTE V2X CA, we do not specify TX carrier selection 5.14.1.5 in relation to TX resource pool. It is proposed that TX resource pool selection in 5.22.1.1 is common regardless of whether single carrier or multiple carriers is/are used, and TX resource pool selection is removed from 5.22.1.11. 
5.22.1.1
SL Grant reception and SCI transmission
…… (Omitted)
2>
if the MAC entity has not selected a pool of resources allowed for the logical channel:

3>
if single carrier frequency is used for NR sidelink:
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.
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 or sl-BWP-DiscPoolConfigCommon, if configured.

4>
else:

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

5.22.1.11
TX carrier (re-)selection for NR sidelink
…… (Omitted)
4>
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel when the carrier satisfies all the following conditions;

5>
if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:

6> the carrier includes [at least] one pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
5>
else:

6> the carrier includes any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured. 
[Proposal 4a]: TX resource pool selection in 5.22.1.1 is common regardless of whether single carrier or multiple carriers is/are used, and TX resource pool selection is removed from 5.22.1.11.
In the running CR, the following TX resource pool selection is specified after TX carrier selection. With the reason described above, it would be good to specify all TX resource pool selection behaviors before TX carrier selection. 
1> TX resource pool selection if SL consistent LBT failure is detected
[Proposal 4b]: TX resource pool selection behaviors are specified before TX carrier selection.  

In the running CR, TX carrier (re)selection is done by the following sentence. 

1>  TX carrier (re)selection else if multiple carriers are used
However TX carrier (re)selection is also done as part of TX resource (re)selection check in 5.22.1.2, which means TX carrier (re)selection is done twice. 
5.22.1.2
TX resource (re-)selection check
…… (Omitted)
2>
if multiple carrier frequencies are used for NR sidelink:

3>
trigger the TX carrier (re-)selection procedure as specified in clause 5.22.1.11.
In our opinion, it’s better to remove TX carrier (re)selection from TX resource (re)selection check Instead, it is proposed to put “TX carrier (re)selection if multiple carriers are used” as follow.

1> If a condition for TX resource (re)selection check is met
2>
TX carrier (re)selection else if multiple carriers are used
[Proposal 5]: Duplicated TX carrier (re)selection is removed from TX resource (re)selection check, 5.22.1.2. TX carrier (re)selection is moved to the sub-bullet of “2> if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check”. 
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> <Putting TX carrier (re)selection here> 
In the running CR, (initial) resource selection can be done multiple times for each sidelink process on each (re)selected carrier according to the order. Thus (initial) resource selection behaviors should be specified as sub-bullets of the following sentence. 
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 following for each Sidelink process on each (re-)selected carrier according to the order:
[Proposal 6]: (Initial) resource selection should be specified as sub-bullets of the following sentence.
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 following for each Sidelink process on each (re-)selected carrier according to the order:

5> <Putting (initial) resource selection behaviors>
The following sentence is specified in different locations for multiple MAC PDU transmissions and single MAC PDU transmission. For multiple MAC PDU transmissions, it is located before Determination of the order of the (re)selected carrier while for single MAC PDU transmission, it is located after determination of the order of the (re)selected carrier. We do not see the reason, so it is proposed to commonly locate it after determination of the order of the (re)selected carrier. 
2>
Indicate to L1 RB set information where sidelink C-LBT failure was detected if sl-lbt-FailureRecoveryConfig is configured
[Proposal 7]: The following sentence is moved after determination of the order of the (re)selected carrier. 
2>
Indicate to L1 RB set information where sidelink C-LBT failure was detected if sl-lbt-FailureRecoveryConfig is configured
In the running CR, resource re-selection from SL LBT failure indication is specified in the new section, 5.22.1.2c. However, we already have TX resource (re)selection check procedure in 5.22.1.2 in order to trigger TX resource (re-)selection. We do not understand why we need new section, which has duplicated parts, for SL LBT Failure indication. The simplest way would be just to add SL LBT failure indication reception as an additional condition into 5.22.1.2.
[Proposal 8]: Remove new section 5.22.1.2c and instead simply add SL LBT failure indication reception as an additional condition into 5.22.1.2.
In the running CR, for HARQ-based Sidelink RLF detection, it is specified as follow. 
…… (Omitted)

The following UE variable is used for HARQ-based Sidelink RLF detection.

-
numConsecutiveDTX, which is maintained for each PC5-RRC connection if single carrier frequency is used for NR sidelink.

-
numConsecutiveDTX, which is maintained per carrier if multiple carrier frequencies are used for NR sidelink. 
Same variable has different definitions for single carrier frequency is used and multiple carrier frequencies are used. We think even for CA case, numConsecutiveDTX should be maintained for each PC5-RRC connection. Note RAN2 has not agreed that numConsecutiveDTX is per carrier for all PC5-RRC connections. We would like to propose the following modification for numConsecutiveDTX.
-
numConsecutiveDTX, which is maintained per sidelink carrier per PC5-RRC connection 

[Proposal 9]: Define numConsecutiveDTX as follow. 
-
numConsecutiveDTX, which is maintained per sidelink carrier per PC5-RRC connection 

In the running CR, C-LBT failure cancellation is specified in 5.31.2. SL C-LBT failure cancellation conditions are specified without relation to resource allocation mode. As the result, each cancellation conditions can be conflicting each other (e.g. whether RRC connected mode1 or mode2 UE cancels it or not when SL C-LBT failure MAC CE is transmitted but sl-LBT-RecoveryTimer still runs) and it may bring additional specification efforts to handle it. If we see RAN2 discussion and decision in the past, RAN2 made agreement on cancellation for mode 1 in RAN2#122.

· Agreements on SL C-LBT cancellation

· For mode 1, SL C-LBT is cancelled upon SL C-LBT failure MAC CE transmission
Then several options (including timer-based cancellation) were discussed for mode 2 in RAN2#122, but it was not concluded and it was decided to revisit it next meeting. Then timer-based cancellation was agreed in RAN2#123 although session minutes missed capturing it was for mode2. Based on the above, we think SL C-LBT cancellation upon SL C-LBT failure MAC CE transmission is only applicable for mode 1 and SL C-LBT cancellation based on timer is only applicable for mode 2. 
[Proposal 10]: SL C-LBT failure cancellation upon SL C-LBT failure MAC CE transmission is only applicable for mode 1 and SL C-LBT failure cancellation based on timer (sl-LBT-RecoveryTimer) is only applicable for mode 2. 
3 Conclusion

In this contribution, we have seen detailed MAC issues that were included in the running CR and made the following proposals. 
[Proposal 1]: The following sentence needs to be introduced in 5.4.4

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for consistent SL LBT failure recovery, which has no valid PUCCH resources configured, if:

-    a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes an SL LBT failure MAC CE that indicates consistent LBT failure; or

-    all the triggered consistent SL LBT failure recovery are deactivated (see clause 5.13.2).

[Proposal 2a]: Remove the separate MAC entity behaviors for “if single carrier frequency is used for NR sidelink” and “else (i.e. multiple carrier frequencies are used for NR sidelink)” in 5.22.1.1. Instead just add TX carrier selection procedure on top of common MAC entity behavior for each SL carrier. 

[Proposal 2b]: If proposal 2a is not agreed, it is proposed to change “is/are used” to “is/are configured” in “if single carrier frequency is used for NR sidelink” and “else (i.e. multiple carrier frequencies are used for NR sidelink”.

[Proposal 3]: Add the following missing behaviors into 5.22.1.1

2> If there is no configured sidelink grant associated with the Sidelink process on any carrier
2>
TX carrier (re)selection procedure
2> Else if there is a configured sidelink grant associated with the Sidelink process:
…… (Omitted)

[Proposal 4a]: TX resource pool selection in 5.22.1.1 is common regardless of whether single carrier or multiple carriers is/are used, and TX resource pool selection is removed from 5.22.1.11.

[Proposal 4b]: TX resource pool selection behaviors are specified before TX carrier selection.  

[Proposal 5]: Duplicated TX carrier (re)selection is removed from TX resource (re)selection check, 5.22.1.2. TX carrier (re)selection is moved to the sub-bullet of “2> if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check”. 
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> <Putting TX carrier (re)selection here> 
[Proposal 6]: (Initial) resource selection should be specified as sub-bullets of the following sentence.
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 following for each Sidelink process on each (re-)selected carrier according to the order:

5> <Putting (initial) resource selection behaviors>

[Proposal 7]: The following sentence is moved after determination of the order of the (re)selected carrier. 

2>
Indicate to L1 RB set information where sidelink C-LBT failure was detected if sl-lbt-FailureRecoveryConfig is configured
[Proposal 8]: Remove new section 5.22.1.2c and instead simply add SL LBT failure indication reception as an additional condition into 5.22.1.2.

[Proposal 9]: Define numConsecutiveDTX as follow. 

-
numConsecutiveDTX, which is maintained per sidelink carrier per PC5-RRC connection 

[Proposal 10]: SL C-LBT failure cancellation upon SL C-LBT failure MAC CE transmission is only applicable for mode 1 and SL C-LBT failure cancellation based on timer (sl-LBT-RecoveryTimer) is only applicable for mode 2. 
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