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1
Introduction

In RAN2#125bis meeting [1], agreements on SL CSI reporting MAC CE was reached as below, that the CSI reporting can be only sent on the carrier where CSI reporting request is received:

	R2-2403927
Discussion on CSI report for SL-CA
Qualcomm
discussion
NR_SL_enh2

Option 1: Keep the RAN2 agreement. 

Option 2: CSI reporting can be only sent on the carrier where CSI reporting REQ is received.
[Qualcomm]: Based on offline discussion, it is proposed to go with option 2. [Ericsson, Nokia]: Ok to go with option2 if majority companies want. However, would like to have more time for TP. [Session chair]: Please coordinate TP with the interested companies to avoid different TP per each company.

· Option 2 is agreed. 

· For spec change, we will have normative text.  

· TP is invited for next meeting. 


In this contribution, we will discuss corresponding details and provide related TPs. 
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Discussion
Regarding the needed TP to capture the above agreement, it seems to be widely acceptable to add one general statement "The SL-CSI reporting MAC CE can only be transmitted on the carrier where the SL-CSI request is received" in e.g. clause 5.22.1.7 "CSI Reporting". It can be discussed where to place this general statement to best suit its purpose. 
Proposal 1: Add one general statement "The SL-CSI reporting MAC CE can only be transmitted on the carrier where the SL-CSI request is received".
Then the discuss is focused on the extra aspects to be considered in order to guarantee the SL CSI reporting is only sent on the carrier where SL CSI reporting request is received (i.e. per carrier operation), following aspects should be considered:
· Aspect#1: Whether or not the SL CSI reporting timer/SL CSI reporting MAC CE generation procedure should be maintained per carrier: if only one timer is maintained for each PC5-RRC connection, multiple SL CSI reporting are triggered for multiple carriers. There may be only one timer to control the cancellation of the multiple triggered SL CSI reporting. It is possible one SL CSI reporting procedure is cut short and the SL CSI MAC CE for this carrier can not be sent out even it is still applicable/useful, if the "overall" SL CSI reporting timer expires.  
On the other hand, if companies consider a smart UE can handle SL CSI reporting timer/procedure per carrier, even without normative description of UE behaviour as this SL CSI reporting timer/procedure per carrier is straightforward to maintain, a NOTE can be used, instead of normative text to describe this behaviour. 

Proposal 2: For the per carrier behaviour for SL CSI reporting timer/ SL CSI reporting MAC CE generation procedure, RAN2 to choose between normative texts (e.g. based on TP1 in Annex) or a NOTE.

· Aspect#2: Whether or not the carrier (re)selection should be triggered if there is no SL grant in the carrier where SL CSI reporting request is received: if UE has no SL grant corresponding to the carrier where SL CSI reporting request is received, the SL CSI reporting may not be sent out when the SL CSI reporting Timer expires. (e.g. before the SL CSI reporting Timer expires, no carrier (re)selection is triggered by other SL LCH, or the carrier (re)selection is triggered by other SL LCH but the selected carrier is not the carrier where SL CSI reporting request is received).
As it is the first and foremost behaviour for UE to select and use the one carrier when a SL CSI reporting MAC CE is generated, it is appropriate to capture with normative texts. 

Proposal 3: Add normative texts for carrier selection if there is no SL grant in the carrier where SL CSI reporting request is received, based on e.g. TP2 in Annex.
Further regarding whether or not to consider CBR threshold based on priority of SL CSI reporting MAC CE, we think, in the case of no SL grant in the carrier where SL CSI reporting request is received, it should be prioritized to select/find one carrier and send out the SL CSI reporting MAC CE, rather than to care about the radio quality (CBR) of this carrier. 

Proposal 4: The CBR threshold is not applied (or leave it to UE implementation) for the carrier (re)selection triggered by SL CSI reporting MAC CE.

· Aspect#3: Whether or not SL LCP procedure to consider the match between the carrier of SL grant and the carrier of SL CSI reporting MAC CE: If not, when UE has two SL grants corresponding to carrier#1 and carrier#2, the UE may use carrier#1 to transmit the SL CSI reporting MAC CE for carier#2 and use the carrier#2 to transmit the SL CSI reporting MAC CE for carrier#1. As LCP procedure is the ultimate place to guarantee correct behaviour regarding selecting logical channels and MAC CEs for multiplexing MAC PDU(s) and avoiding the cross-carrier selection for SL CSI reporting MAC CE, it is natural to describe UE behaviour with normative texts if we want to guarantee the wanted UE SL CSI reporting behaviour. 

If companies really do not want to make normative changes on LCP procedure, one alternative could be to place the general statment in Proposal 1 in clause 5.22.1.4.1 "Logical channel prioritization". 
Proposal 5: To capture the correct UE behaviour for LCP, RAN2 to choose between normative texts (e.g. based on TP3 in Annex) or placing the general statement of Proposal 1 in 5.22.1.4.1 "Logical channel prioritization".
3
Conclusion

In this contribution, we discuss normative text spec change for SL CSI reporting MAC CE, and provide corresponding observation and proposals:
Proposal 1: Add one general statement "The SL-CSI reporting MAC CE can only be transmitted on the carrier where the SL-CSI request is received".
Proposal 2: For the per carrier behaviour for SL CSI reporting timer/ SL CSI reporting MAC CE generation procedure, RAN2 to choose between normative texts (e.g. based on TP1 in Annex) or a NOTE.

Proposal 3: Add normative texts for carrier selection if there is no SL grant in the carrier where SL CSI reporting request is received, based on e.g. TP2 in Annex.
Proposal 4: The CBR threshold is not applied (or leave it to UE implementation) for the carrier (re)selection triggered by SL CSI reporting MAC CE.

Proposal 5: To capture the correct UE behaviour for LCP, RAN2 to choose between normative texts (e.g. based on TP3 in Annex) or placing the general statement of Proposal 1 in 5.22.1.4.1 "Logical channel prioritization".
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Annex Text Proposal
TP1 (for TS 38.321 V18.1.0)
5.22.1.7
CSI Reporting

The Sidelink Channel State Information (SL-CSI) reporting procedure is used to provide a peer UE with sidelink channel state information for each carrier as specified in clause 8.5 of TS 38.214 [7].
RRC configures the following parameters to control the SL-CSI reporting procedure:

-
sl-LatencyBoundCSI-Report, which is maintained for each carrier and each PC5-RRC connection.

The MAC entity maintains an sl-CSI-ReportTimer for each carrier and each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection. sl-CSI-ReportTimer is used for an SL-CSI reporting UE to follow the latency requirement signalled from a CSI triggering UE. The value of sl-CSI-ReportTimer is the same as the‎ latency requirement of the SL-CSI reporting in sl-LatencyBoundCSI-Report configured by RRC.

The MAC entity shall for each carrier and each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layers:

1>
if the SL-CSI reporting has been triggered by an SCI and not cancelled:

2>
if the sl-CSI-ReportTimer for the triggered SL-CSI reporting is not running:

3>
start the sl-CSI-ReportTimer.

2>
if the sl-CSI-ReportTimer for the triggered SL-CSI reporting expires:

3>
cancel the triggered SL-CSI reporting.
2>
else if the MAC entity has SL resources allocated for new transmission and the SL-SCH resources can accommodate the SL-CSI reporting MAC CE and its subheader as a result of logical channel prioritization:

3>
instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE for the carrier corresponding to the SL resources as defined in clause 6.1.3.35;

3>
stop the sl-CSI-ReportTimer for the triggered SL-CSI reporting;

3>
cancel the triggered SL-CSI reporting.

2>
else if the MAC entity has been configured with Sidelink resource allocation mode 1:

3>
trigger a Scheduling Request.
NOTE 1:
The MAC entity configured with Sidelink resource allocation mode 1 may trigger a Scheduling Request if transmission of a pending SL-CSI reporting with the sidelink grant(s) cannot fulfil the latency requirement associated to the SL-CSI reporting.


TP2 (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 the carrier where the SL-CSI request is received for the SL-CSI reporting MAC CE:

2>
select the carrier where the SL CSI request is received and the associated pool of resources.
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, 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.

TP3 (for TS 38.321 V18.1.0)
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 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 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) including the SL-CSI reporting MAC CE only triggered on the carrier where the SCI is transmitted, 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 and the SL-CSI Reporting MAC CE only triggered on the carrier where the SCI is transmitted 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.

