
3GPP TSG-RAN WG2 Meeting #126
R2-2404218
Fukuoka, Japan, May 20 – 24, 2024  






 

             
[image: image5.png]SL C-LBT failure SL C-LBT failure

is triggered B is triggered SL LBT failure MAC CE
SL LBT failure The SL LBT failure MAC CE for
MAC CE Consider SL LBT failure i RB set 1 has not been generated

4«—MAC CE(s) forRB set 1
v has not been generated

sl-LBT-RecoveryTimer running

RB set 1 «

sl-LBT-RecoveryTimer running

SL C-LBT failure

1s triggered SL LBT failure MAC CE
The SL LBT failure MAC CE for
l RB set 2 has not been generated
RB set 2 < >

sI-LBT-RecoveryTimer running




Agenda item:
7.15.3
Source: 
Huawei, HiSilicon

Title: 
MAC corrections for SL evolution 
Document for:
Discussion and Decision

1
Introduction

In this contribution, we will discuss some MAC remaining issues and provide corresponding TPs.
2
Discussion
2.1
SL C-LBT failure reporting of mode-2

Regarding the SL C-LBT failure reporting, this issue was discussed and postponed in RAN2#125bis meeting.

	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).

[Ericsson]: Can we leave how to avoid the concerned case to UE implementation? [Huawei]: We already have specified conditions. It is not considered as UE implementation option. [Xiaomi, LG]: Agree with the intention and prefer option 2. [ZTE]: Assuming two RB sets, if SL consistent LBT failure is detected per RB set in different time, does the UE generate MAC CE per LBT failure detected RB set or single MAC CE for all LBT failure detected RB sets? [Huawei]: We may need to delete all (s) from the proposal “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;” 

· Postponed. 


Based on the last meeting discussion, many companies agreed that the current MAC specification introduces new issue that some SL LBT failures are not able to be reported. As showed in Figure 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 those SL LBT failure MAC CEs for the triggered SL C-LBT failures, since “and SL LBT failure MAC CE(s) has not been generated” would be always not fulfilled.
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Figure. 1 Illustration of SL LBT failure MAC CE reporting
Observation 1: The current text in MAC specification introduces new issue that some SL LBT failures are not able to be reported due to the below two "interference":
1). Interference between the "old" SL LBT failure MAC CE and the "new/future" SL LBT failure MAC CE reporting. 
2). Interference between SL LBT failure MAC CE reporting for different RB sets.
To address the Interference 1) and 2) above, the following two ways for correction have been proposed and discussed:

As showed in Figure 2, it is needed to define a suitable start point for evaluating “SL LBT failure MAC CE(s) has not been generated”, e.g. a SL LBT failure MAC CE has not been generated since the last SL consistent LBT failure for the RB set(s) was triggered, such that there 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. By adding this start point,  both Interference 1) and 2) are solved. The corresponding TP is provided in Annex - TP1 (option 1). There was one comment during last meeting discussion that UE has freedom to choose when to report SL LBT failure MAC CE, however the proposed change is on whether or not the SL LBT failure MAC CE can be reported, not on when the SL LB failure MAC CE is to be reported. 
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Figure. 2 Example of option 1
Besides above, another alternative is to solve Interference 1) and Interference 2) separately. As showed in Figure 3, to avoid Interference 2), i.e. the "interference" between different RB sets, UE evaluates whether the SL LBT failure MAC CE for a certain RB set has not been generated. Then to avoid Interference 1), i.e. 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 later triggered SL C-LBT failure. The corresponding TP is provided in Annex - TP2 (option 2).
Further, to avoid the ambiguity between single SL C-LBT failure MAC for multiple RB sets and multiple SL C-LBT failure MACs for multiple RB sets, we propose to remove (s) after SL C-LBT failure MAC CE and use single "SL C-LBT failure MAC CE" consistently in this section (in both TP1 and TP2). 
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Figure. 3 Example of option 2
Proposal 1: RAN2 to discuss the following options to ensure that SL LBT failures are able to be reported:

· To define the start point for evaluating “SL LBT failure MAC CE(s) has not been generated”. The corresponding TP is provided in Annex – TP1 (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 Annex – TP2 (option 2).
2.2
Groupcast HARQ feedback option determination considering multiple PSFCHs

In RAN2#125bis meeting[1], such issue of groupcast HARQ feedback option determination considering multiple PSFCHs was discussed and postponed. The problems comes from the concerns about different numbers of candidate PSFCH resource may be configured for different PSFCH occasions. In our understanding, the PSFCH resource is configured by NW (i.e. via gNB or pre-configuration), a smart NW would choose to configure the same number of candidate PSFCH resource for the different PSFCH occasions, as the NW knows that all these PSFCH occasions are reserved for the same TB transmission. Therefore, such issue can be avoided by NW implementation and no spec impact is foreseen. 
Observation 2: The number of candidate PSFCH resource is configured by NW.
Proposal 2: No spec impact is needed as such issue can be avoided by NW implementation (i.e. NW can configure same number of candidate PSFCH resource for different PSFCH occasions).
2.3 Re-evaluation and Pre-emption in MCSt
In RAN2#125bis meeting[1], it was agreed that add one similar note as NOTE 3Ae “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.”,  and the delta issue what slots are used for Re-evaluation and Pre-emption in MCSt is postponed. In our understanding, it can be also up to UE implementation. Since a smart UE can always use the first M slots for Re-evaluation and Pre-emption in MCSt, if such issue concerns the UE. Therefore, it is suggested to add “it is up to UE implementation where to perform Re-evaluation and Pre-emption for the chose consecutive slots for Multi-consecutive slots transmission " in the same new NOTE as NOTE 3Ae.
Proposal 3: It is suggested to add “it is up to UE implementation where to perform Re-evaluation and Pre-emption for the chose consecutive slots for Multi-consecutive slots transmission " in the same new NOTE similar as NOTE 3Ae

2.4 Remaining issue for TX carrier (re)selection 
In current MAC specification, Tx carriers (re-)selection of SL CA is performed based on increasing order of CBR of candidate carriers, and how many carriers to select based on UE capability is up to UE implementation as follows.

	TS 38.321

5.22.1.11 TX carrier (re-)selection
<omitted>

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) among the candidate carriers with increasing order of CBR from the lowest CBR, and select the associated pool(s) of resources:

4>
if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:

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

4>
else:

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

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


The above procedure can work well if only considering the limitation on the number of aggregated carriers. However the bandwidth limitation is not reflected in the current specification as the bandwidth capability was introduced in RAN1#116bis in Changsha, i.e., after the current MAC specification version was agreed. Understandably, both the limitation of the number of aggregated carriers and the bandwidth limitation will have an impact on Tx carriers (re)selection procedure. Based on the current MAC specification, UE MAC entity may not consider the bandwidth limitation and can lead to the final bandwidth exceeding the UE bandwidth capability. 
	Index
	Feature group
	Components
	
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	
	
	
	Note
	

	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers:

· 1-1) Maximum number of simultaneous PSCCH/PSSCH TX, equal to X and 1 per carrier

· 1-2) For the number of PSCCH decodes:

· UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the X carriers.

· 1-3) For the number of non-overlapped PRBs over aggregated SL carriers:

· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers.

· 1-4) UE can aggregate up to total bandwidth Y MHz.
2) UE can adjust the transmission power of the PSCCH/PSSCH/PSFCH across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.
	
	Yes
	No
	
	
	
	Component 1: Candidate value of X = {2, 3, 4, 5, 6, 7, 8}

Component 1-2 candidate value set: Z={1, 2}

NRB,i is the number of RBs defined per channel bandwidth of carrier i by RAN4 in 38.101-1 Table 5.3.2-1 for FR1

Component 1-4 candidate value set: Y={20, 30, 40, 50, 60, 70}
Note: this feature is supported only in a band indicated with the PC5 interface in 38.101-1 Table 5.2E.1A-1 for FR1
	


Take the scenario shown in the following figure as an example, for a UE with the maximum capability of 2 carriers and 40MHz bandwidth, the candidate carriers are CC#1@20MHz, CC#2@30MHz and CC#3@10MHz in ascending order of CBR. According to the current MAC specification, UE MAC entity may select the CC#1@20MHz with the smallest CBR and the CC#2@30MHz with the 2nd smallest CBR, which will lead to a final bandwidth of 50MHz exceeding the UE bandwidth capability. 
To handle this issue, after selecting CC#1@20MHz, an approach is that UE MAC entity can skip CC#2@30MHz and select CC#3@10MHz. In another words, we propose to correct the MAC behavior as follows.

·  When UE MAC entity performs Tx carriers (re)selection, it is allowed to skip CC(s) which will lead to exceeding the maximum bandwidth once selected, and to continue with selecting carriers among other candidate carriers with increasing order of CBR.
The corrected behavior proposed above can avoid carrier (re)selection is done with consideration of bandwidth limitation, then ensure to meet the UE capability of both maximum number of carriers and maximum bandwidth. The proposed behavior can also allow the UE to utilize more candidate carriers for transmission within UE capability limitation, i.e. to avoid UE stopping after choosing CC#2 (as an error case due to violating bandwidth limitation).
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Observation 3: Both UE capability of maximum number of carriers and maximum bandwidth should be considered in the procedure of Tx carriers (re-)selection.

Proposal 4: When the MAC entity selects carrier(s) among the candidate carriers with increasing order of CBR from the lowest CBR, it can skip CCs that would cause the aggregated bandwidth to exceed UE capability once selected, and continue with selecting carriers among other candidate carriers with increasing order of CBR.

Proposal 5: If proposal 4 is agreed, RAN2 to adopt TP3 for TS 38.321.
3
Conclusion

In this contribution, we discussed MAC remaining issues, and provide corresponding observation and proposals:
Observation 1: The current text in MAC specification introduces new issue that some SL LBT failures are not able to be reported due to the below two "interference":

1). Interference between the "old" SL LBT failure MAC CE and the "new/future" SL LBT failure MAC CE reporting. 
2). Interference between SL LBT failure MAC CE reporting for different RB sets.
Proposal 1: RAN2 to discuss the following options to ensure that SL LBT failures are able to be reported:

· To define the start point for evaluating “SL LBT failure MAC CE(s) has not been generated”. The corresponding TP is provided in Annex – TP1 (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 Annex – TP2 (option 2).
Observation 2: The number of candidate PSFCH resource is configured by NW.
Proposal 2: No spec impact is needed as such issue can be avoided by NW implementation (i.e. NW can configure same number of candidate PSFCH resource for different PSFCH occasions).
Proposal 3: It is suggested to add “it is up to UE implementation where to perform Re-evaluation and Pre-emption for the chose consecutive slots for Multi-consecutive slots transmission" in the same new NOTE similar as NOTE 3Ae.
Observation 3: Both UE capability of maximum number of carriers and maximum bandwidth should be considered in the procedure of Tx carriers (re-)selection.

Proposal 4: When the MAC entity selects carrier(s) among the candidate carriers with increasing order of CBR from the lowest CBR, it can skip CCs that would cause the aggregated bandwidth to exceed UE capability once selected, and continue with selecting carriers among other candidate carriers with increasing order of CBR.

Proposal 5: If proposal 4 is agreed, RAN2 to adopt TP3 for TS 38.321.
4
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TP1 (for TS 38.321 V18.1.0)

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;

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, 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>
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.
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 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.
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.
TP2 (for TS 38.321 V18.1.0)

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;

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, 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>
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.
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 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.
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;

2>
consider SL LBT failure MAC CE for the RB set(s) has not been generated.
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.
TP3 (for TS 38.321 V18.1.0)
5.22.1.11
TX carrier (re-)selection
The MAC entity shall consider a CBR of a carrier to be one measured by lower layers according to TS 38.215 [24] if CBR measurement results are available, or the corresponding sl-defaultTxConfigIndex configured by upper layers if CBR measurement results are not available.
If the TX carrier (re-)selection is triggered for a Sidelink process according to clause 5.22.1.1, 5.22.1.2 or 5.22.1.3.3, the MAC entity shall:

1>
if there is no selected sidelink grant on any carrier allowed for the sidelink logical channel where data is available as indicated by upper layers (TS 38.331 [5] and TS 23.287 [19]):

2>
for each carrier configured by upper layers associated with the concerned sidelink logical channel:
3>
if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

NOTE 1:
In the case of multiple resource pools configured on a carrier, which specific resource pool is used to determine the CBR of this carrier is up to UE implementation, taking into account of sl-HARQ-FeedbackEnabled for the sidelink logical channel.
4>
consider the carrier as a candidate carrier for TX carrier (re-)selection for the concerned sidelink logical channel.

1>
else:

2>
for each sidelink logical channel, if any, where data is available and that are allowed on the carrier for which Tx carrier (re-)selection is triggered according to clause 5.22.1.1, if the CBR of the carrier is below sl-threshCBR-FreqKeeping associated with priority of the sidelink logical channel, for each sidelink logical channel, if any, where data is available and that are allowed on the carrier for which Tx carrier (re-)selection is triggered according to clause 5.22.1.1:
3>
select the carrier and the associated pool of resources.

2>
else:
3>
for each carrier configured by upper layers on which the sidelink logical channel is allowed, if the CBR of the carrier is below sl-threshCBR-FreqReselection associated with the priority of the sidelink logical channel:

4>
consider the carrier as a candidate carrier for TX carrier (re-)selection, for each carrier configured by upper layers on which the sidelink logical channel is allowed.;

The MAC entity shall:

1>
if one or more carriers are considered as the candidate carriers for TX carrier (re-)selection:
2>
if Tx carrier (re-)selection is triggered, for each sidelink logical channel allowed on the carrier where data is available:
3>
select one or more carrier(s) among the candidate carriers with increasing order of CBR from the lowest CBR, can skip CCs that would cause the aggregated bandwidth to exceed UE capability once selected, and continue with selecting carriers among other candidate carriers with increasing order of CBR,
3>
and select the associated pool(s) of resources:

4>
if sl-HARQ-FeedbackEnabled is set to enabled for the sidelink logical channel:

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

4>
else:

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

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

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

NOTE 4:
It is left to UE implementation to determine whether the resource pool for CBR measurement is reused as the resource pool for SL grant creation.
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