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1. Introduction
In this contribution, we provide discussions on one maintenance issue of Rel-18 MIMO, i.e., the maintenance issue on unified TCI framework extension for multi-TRP.
2. Maintenance issues on unified TCI extension for multi-TRP
2.1 Discussion
In the RAN1 #113 and RAN1 #112bis meeting, the following agreements have been reached on how to inform the UE which indicated TCI state(s) that the UE shall apply to aperiodic CSI-RS [1][2].
	[bookmark: chairnote_113]Agreement 
On unified TCI framework extension for M-DCI based MTRP, an RRC configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· The first and the second indicated joint/DL TCI states correspond to the indicated joint/DL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· Support of ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ RRC configuration is up to UE capability
[bookmark: chairnote_112b]Agreement 
On unified TCI framework extension for S-DCI based MTRP, an RRC configuration can be provided in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState for each CSI-RS resource set or for each CSI-RS resource in each aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated joint/DL TCI state to the CSI-RS resource if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state
· Above applies at least if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold (if the threshold is needed)
· FFS: If the UE is configured for CSI-RS resource set, for an aperiodic CSI-RS resource set configured with two Resource Groups for NCJT CSI and configured to follow unified TCI state, if above RRC configuration is not provided to the aperiodic CSI-RS resource set, the UE shall apply the first indicated joint/DL TCI state to the CSI-RS resource(s) in Group 1 and the second indicated joint/DL TCI state to the CSI-RS resource(s) in Group 2.
· ‘per CSI-RS resource set’ or ‘per CSI-RS resource’ is up to UE capability



Based on the agreements above, an RRC configuration, e.g., applyIndicatedTCIState in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState, can be provided to inform which indicated joint/DL TCI state will be applied to the aperiodic CSI-RS resource (set) if the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state, which are captured in Section 5.2.1.5.1 of the latest TS 38.214 specification [3], as shown in below table.
	When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states, a higher layer configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated TCI-State to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the aperiodic CSI-RS resource set for CSI or BM is configured with followUnifiedTCI-State and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold.
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the first and the second indicated TCI-States correspond to the indicated TCI-States specific to coresetPoolIndex value 0 and value 1, respectively. 




According to the captured contents, the legacy parameter followUnifiedTCI-State serves as a “flag” for aperiodic CSI-RS to tell whether the aperiodic CSI-RS resource (set) for CSI/BM is configured to follow unified TCI state(s) or not. In our understanding, however, no explicit parameter has been introduced to serve as the “flag” based on current agreements. The legacy parameter followUnifiedTCI-State is targeted for PDCCH rather than for CSI-RS, and there is no indication that it can be extended to CSI-RS. 
In other words, the association of aperiodic CSI-RS and indicated TCI state(s) stated in past agreements is not quite exactly captured by current spec[3] and current parameter CSI-AssociatedReportConfigInfo, i.e., the legacy parameter followUnifiedTCI-State is not included in the agreements but appears in the spec, or at least not fully captured by CSI-AssociatedReportConfigInfo, i.e., the flag is not provided in CSI-AssociatedReportConfigInfo.
Therefore, considering no explicit flag is introduced in the agreements, we can only use the RRC parameter applyIndicatedTCIState and/or the legacy parameter qcl-info to determine whether the aperiodic CSI-RS resource set for CSI/BM is configured to follow unified TCI state.

Therefore, we have the following TP for TS 38.214.

Proposal 1:
· Adopt TP #1 for TS 38.214 regarding the association between aperiodic CSI-RS and indicated TCI state(s).
	TP #1 to TS 38.214 v18.1.0, Section 5.2.1.5.1
Reason for change: To capture the existing agreements more accurately without introducing a parameter that is not included in the agreements.
Summary for change: Use the agreed parameter(s) to determine whether and how to follow TCI state(s) for aperiodic CS-RS.
Consequences if not approved: The behaviour of receiving aperiodic CSI-RS is coupled with PDCCH, which is not expected according to current agreements.

	5.2.1.5.1 
	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology


< Unchanged parts are omitted >
[bookmark: _Hlk146211701]When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states, a higher layer configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated TCI-State to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the higher layer parameter applyIndicatedTCIState in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState is provided the aperiodic CSI-RS resource set for CSI or BM is configured with followUnifiedTCI-State and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold. 
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the first and the second indicated TCI-States correspond to the indicated TCI-States specific to coresetPoolIndex value 0 and value 1, respectively. 
< Unchanged parts are omitted >



3. Conclusion
In conclusion, we have the following proposal on the maintenance issue of Rel-18 MIMO.

Proposal 1:
· Adopt TP #1 for TS 38.214 regarding the association between aperiodic CSI-RS and indicated TCI state(s).
	TP #1 to TS 38.214 v18.1.0, Section 5.2.1.5.1
Reason for change: To capture the existing agreements more accurately without introducing a parameter that is not included in the agreements.
Summary for change: Use the agreed parameter(s) to determine whether and how to follow TCI state(s) for aperiodic CS-RS.
Consequences if not approved: The behaviour of receiving aperiodic CSI-RS is coupled with PDCCH, which is not expected according to current agreements.

	5.2.1.5.1 
	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology


< Unchanged parts are omitted >
When a UE is configured with dl-OrJointTCI-StateList and is having two indicated TCI states, a higher layer configuration can be provided to an aperiodic CSI-RS resource set or a CSI-RS resource in an aperiodic CSI-RS resource set to inform that the UE shall apply the first or the second indicated TCI-State to the aperiodic CSI-RS resource set or to the CSI-RS resource in the aperiodic CSI-RS resource set, if the higher layer parameter applyIndicatedTCIState in CSI-AssociatedReportConfigInfo of CSI-AperiodicTriggerState is provided the aperiodic CSI-RS resource set for CSI or BM is configured with followUnifiedTCI-State and if the offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in the aperiodic CSI-RS resource set is equal to or larger than a threshold. 
-	If the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in different ControlResourceSets, the first and the second indicated TCI-States correspond to the indicated TCI-States specific to coresetPoolIndex value 0 and value 1, respectively. 
< Unchanged parts are omitted >
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