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1
Introduction

In WID [1], there is one statement about No enhancement related to SCI transmissions on CSI feedback: 
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and congestion control (ie., per-carrier operation)

o SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier
scheduling in SCT)

o UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH




In RAN2#123bis meeting [2], the issue of CSI reporting MAC CE for SL-CA was discussed, and a working assumption was made as follow:
	Proposal 11:  To avoid misunderstanding of SL CSI in multiple-carrier reporting, LCP restriction for Sidelink CSI Reporting MAC CE should be introduced, i.e. the Sidelink CSI Reporting MAC CE of one carrier can only be transmitted in the same carrier. (Huawei: 9768)
Proposal 3 (modified)
It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE (Ericsson: 10132: P3)

[Huawei]: Last meeting, we agreed with no CSI reporting enhancement. With allowing multiple SL grant for CSI reporting, it will bring the specification change. [Ericsson]: Last meeting, it was agreed not to trigger multiple CSI reportings. Then there would be two solutions. One is like proposal 11 with LCP restriction, the other one is to send any carrier without any LCP restriction. [NEC]: Even with proposal 3, there would be also spec impact. [Qualcomm]: RAN1 restriction should be applied per carrier. [Session chair]: Seems companies have different understanding on RAN1 restriction. [LG]: Cross-carrier scheduling is not included in WID. [OPPO]: It has nothing to do with CSI reporting. 

Proposal 11: Huawei, NEC, ASUSTek, Qualcomm (3)

Proposal 3: Ericsson, Vivo, ZTE, Xiaomi, Lenovo, CATT, Apple, IDC (8)

=> Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE. 

Agreements on CSI reporting MAC CE
1. Working assumption: It is up to UE implementation in which carrier the UE sends CSI reporting MAC CE.



However, the working assumption may be made based on a misunderstanding, as actually there are no RAN1 agreements nor even discussions on CSI reporting for SL CA. That is, there is no RAN1 restriction not to trigger multiple CSI reportings for multiple carriers in SL CA. The restriction RAN2 needs to implement on this issue is only from WID,  that "No enhancement related to SCI transmissions on CSI feedback compared to rel-16 (i.e., per-carrier operation)". 

In this contribution, we will further discuss CSI reporting issue for SL CA, and provide corresponding TP, in order to ensure that the CSI reporting works properly in SL CA, following WID.
2
Discussion
In Rel-18, RAN1 has not discussed CSI reporting for SL CA in past meetings, therefore there is no RAN1 restriction not to trigger multiple CSI reportings for multiple carriers in SL CA.
Observation 1:  In Rel-18, there is no RAN1 restriction not to trigger multiple CSI reportings for multiple carriers in SL CA. The restriction that RAN2 shall follow is from WID, which is "No enhancement related to SCI transmissions on CSI feedback compared to rel-16 (i.e., per-carrier operation)". 
In both Rel-16 and Rel-17, the triggering of CSI request is regulated as below and there is RAN1 restriction not to trigger another CSI reporting before the ongoing CSI reporting is completed. As the UE can only perform SL transmission with one single carrier in Rel-16/R17, it is understood that this restriction is for per-carrier operation, and shall not be automatically expanded/interpreted as restriction for multi-carrier operation.

	TS 38.214 V17.7.0 
8.5.1.2
Triggering of sidelink CSI reports

The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A or 2-C with the 'CSI request' field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].

An aperiodic CSI report is triggered by an SCI format 2-A or 2-C with the 'CSI request' field set to 1. 

A UE is not expected to transmit a sidelink CSI-RS and a sidelink PT-RS which overlap.


Observation 2:  In Rel-16/17, RAN1 restriction that not to trigger another CSI reporting before the ongoing CSI reporting is completed is for single carrier SL communication.
Therefore, based on Rel-16/Rel-17 specs and Rel-18 status, the UE may have multiple CSI reporting MAC CEs to be sent at same time for multiple carriers. 
As shown in below Fig.1., when multiple SL CSI reporting MAC CEs triggered in different carriers are to be sent to TX UE, since there is no carrier info to be included in SL CSI reporting MAC CEs, RX UE should be made to use correct carrier to send the SL CSI reporting MAC CEs towards TX UE, following WID restriction of per-carrier operation, i.e. the SL CSI reporting MAC CE triggered in carrier#N should be transmitted via SL grant in carrier#N. It is straightforward such restriction should be added in SL LCP procedure. 
Otherwise, if we leave it to (RX) UE implementation in which carrier the UE sends CSI reporting MAC CE, the TX UE may have a misunderstanding for SL CSI reporting, i.e. the TX UE may regard SL CSI reporting of carrier#1 as reporting on carrier#2 if SL CSI reporting of carrier#1 is transmitted via SL grant in carrier#2, and naturally such misunderstanding for SL CSI reporting would lead to the degraded SL transmission performance.

[image: image2.png]Sl reporting MAC CE triggered in camier#1 |~
CSlreporting MAC CE triggered in cammiers)

Sl reporting MAC CE trigerred in camiers3 |~





Figure. 1 Multiple SL CSI Reporting MAC CEs in SL CA
Observation 3:  No carrier info is included in SL CSI reporting MAC CE. Misunderstanding by TX UE on the reported CSI may exist if it is left to RX UE implementation to select carrier for sending CSI reporting MAC CE(s). 
Proposal 1:  To avoid misunderstanding of SL CSI  reporting in SL CA, the SL CSI reporting MAC CE can only be transmitted in the carrier on which the corresponding SL CSI reporting is triggered, and such SL CSI reporting MAC CE restriction should be added in SL LCP.
Proposal 2:  If proposal 1 is agreed, RAN2 to adopt the corresponding TP in Annex.
However, if Proposal 1 is not agreed, i.e. companies still want to confirm the WA by assuming Rel-16/Rel-17 SL-CSI reporting restriction to be applied in Rel-18, also by assuming TX UE to trigger SL-CSI reporting sequentially for multiple carriers, RAN2 should send LS to RAN1 to check whether it is acceptable to have the restriction that not to trigger multiple CSI reportings for multiple carriers in SL CA (which could understandably have spec impact). 
Obviously as shown in Fig.2., if the CSI reportings for different carriers are triggered one by one, for the later CSI reporting that TX UE want to obtain from RX UE, the TX UE needs to wait a long time before all CSI reportings for other carriers are completed, which would potentially introduce a significant latency and may degrade the communication performance in carrier#N.
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Figure. 2 Restriction not to trigger multiple CSI reportings for different carriers would introduce significant latency
Observation 4:  By the restriction not to trigger multiple CSI reportings for different carriers, TX UE needs to wait a long time for the final CSI reporting before all CSI reporting for other carriers are completed, which would potentially introduce a significant latency and may degrade the communication performance in carrier#N.
Proposal 3:  If Proposal 1 is not agreed, before confirming the working assumption, RAN2 sends LS to RAN1 to check whether it is acceptable to introduce the restriction that not to trigger multiple CSI reportings for multiple carriers in SL CA, considering the potentially significant reporting latency and performance degradation introduced.
3
Conclusion

In this contribution, we discuss CSI reporting MAC CE for SL CA, and provide corresponding observations and proposals:
Observation 1:  In Rel-18, there is no RAN1 restriction not to trigger multiple CSI reportings for multiple carriers in SL CA. The restriction that RAN2 shall follow is from WID, which is No enhancement related to SCI transmissions on CSI feedback compared to rel-16 (i.e., per-carrier operation).
Observation 2:  In Rel-16/17, RAN1 restriction that not to trigger another CSI reporting before the ongoing CSI reporting is completed is for single carrier SL communication.
Observation 3:  No carrier info is included in SL CSI reporting MAC CE. Misunderstanding by TX UE on the reported CSI may exist if it is left to RX UE implementation to select carrier for sending CSI reporting MAC CE(s).
Proposal 1:  To avoid misunderstanding of SL CSI  reporting in SL CA, the SL CSI reporting MAC CE can only be transmitted in the carrier on which the corresponding SL CSI reporting is triggered, and such SL CSI reporting MAC CE restriction should be added in SL LCP.
Proposal 2:  If proposal 1 is agreed, RAN2 to adopt the corresponding TP in Annex.
Observation 4:  By the restriction not to trigger multiple CSI reportings for different carriers, TX UE needs to wait a long time for the final CSI reporting before all CSI reporting for other carriers are completed, which would potentially introduce a significant latency and may degrade the communication performance in carrier#N.
Proposal 3:  If Proposal 1 is not agreed, before confirming the working assumption, RAN2 sends LS to RAN1 to check whether it is acceptable to introduce the restriction that not to trigger multiple CSI reportings for multiple carriers in SL CA, considering the potentially significant reporting latency and performance degradation introduced.
4
Reference

[1] RP-230077, WID revision: NR sidelink evolution
[2] R2-2311271, Report from session on LTE V2X and NR SL
Annex: Text Proposal (based on current TS 38.321 Running CR)
START OF CHANGES
5.22.1.4.1.2
              Selection of logical channels

The MAC entity shall for each SCI corresponding to a new transmission:

1>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:

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:

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 with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(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.

1>
else:
2>
If multiple consecutive slots are used for transmitting multiple sidelink transmissions; or

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

3>
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 MAC CE(s) satisfying CAPC and destination requirement, if any, for the SL grant associated to the SCI:

4>
If resources used for initial transmission for the SL grant are within the multiple consecutive slots for transmitting multiple TBs (i.e., in case of Multi-consecutive slots transmission); or

5>
if a CAPC value of the SL data has an equal or smaller CAPC value than the highest CAPC value among the associated CAPC values with the multiple  SL transmissions over one slot or multiple consecutive slots; and

Editor’s Note: The SL data is the data before the MAC PDU is generated. RAN2 can clarify it.
Editor’s Note: “CAPC of MCSt” as an open issue to be further discussed by RAN2.
4>
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 (i.e., in case of COT sharing):

5>
if a Source Layer-1 ID and a Destination Layer-1 ID contained in the COT initiator’s SCI match to the corresponding Destination Layer-1 ID and a Source Layer-1 IDs relating to the same unicast at the receiving UE and cast type indicator in the SCI is set to unicast; or if a Destination Layer-1 ID contained in the COT initiator’s SCI match to a Destination Layer-1 ID known at the receiving UE and 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
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.
2>
else:
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 with the highest priority, among the logical channels that satisfy all the following conditions and MAC CE(s) including the SL-CSI reporting MAC CE only triggered on the carrier where the SCI is transmitted, if any, for the SL grant associated to the SCI, and only consider one sidelink logical channel among sidelink logical channels corresponding to same PDCP entity, if duplication is activated as specified in TS 38.323 [4]:

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 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>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination and the SL-CSI Reporting MAC CE only triggered on the carrier where the SCI is transmitted, and only consider one sidelink logical channel among sidelink logical channels corresponding to same PDCP entity, if duplication is activated as specified in TS 38.323 [4]:

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 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 or a CAPC value of the SL data has an equal or smaller CAPC value than the highest CAPC value among the associated CAPC values with the multiple SL transmissions over one slot or multiple consecutive slots; 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.
END OF CHANGES
