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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we share our views on the activated unified TCI states for determining the indicated TCI state in the corresponding draft CR. 
 Discussion
As described in section 5.1.5 of TS 38.214, the new indicated TCI state should be applied starting from the first slot that is at least BeamAppTime-r17 symbols after the last symbol of the PUCCH or the PUSCH with HARQ-ACK information corresponding to the DCI carrying the TCI state indication. 
However, there is ambiguity in current spec regarding which TCI state is used for DCI-based beam indication when there is MAC CE update of active TCI state list.
For Rel-15/16 beam management framework, following behavior on activated TCI states for PDSCH or spatial relation for PUCCH, PUSCH, AP-SRS are summaried:
	For single-slot transmission
[PDCCH in TS38.213] For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI states. For a CORESET with index 0, the UE expects that a CSI-RS configured with qcl-Type set to 'typeD' in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block
-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command,  is the SCS configuration for the PUCCH in the slot when the activation command is applied, and  is a number of slots for SCS configuration  provided by K-Mac or  if K-Mac is not provided.
[PDSCH in TS38.214] For a single slot PDSCH, the indicated TCI state(s) should be based on the activated TCI states in the slot with the scheduled PDSCH.
[PUSCH in TS38.214] For codebook-based PUSCH, the indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI. For non-codebook-based PUSCH, each of the indicated one or two SRIs in slot n is associated with the most recent transmission of SRS resource(s) of associated SRS resource set identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI.
[PUCCH in TS38.213] A spatial setting for a PUCCH transmission by a UE is provided by …
-	as described in [11, TS 38.321], if the UE is provided multiple values for PUCCH-SpatialRelationInfo. The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo, each slot consists of  symbols as defined in [4, TS 38.211], and  is the SCS configuration for the PUCCH
[AP-SRS as a conclusion in RAN1#100b] The active spatial relation at the slot of AP SRS transmission is applied for the AP SRS transmission

	For multi-slot transmission
[PDSCH in TS38.214] For a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state(s) should be based on the activated TCI states in the first slot with the scheduled PDSCH(s), and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH(s).
[PUSCH in TS38.214] Above behavior for single-slot also applies for PUSCH repetition and multi-PUSCH.
[PUCCH in TS38.213] For a PUCCH transmission over multiple slots, a same spatial setting applies to the PUCCH transmission in each of the multiple slots.



When the unified TCI state is configured, there are at least the following two cases need clarification.
Case 1, for single slot PDSCH
The legacy Rel-15/16 rule for single-slot PDSCH given above can also be used for single-slot PDSCH that is indicated with Rel-17 unified TCI states, but not clear for other DL/UL channels/RSs following the indicated unified TCI state.
For example, as illustrated in Figure 1, when a PDSCH is scheduled by a PDCCH after BAT, it is clear that the indicated TCI state for scheduled PDSCH is based on the activated TCI states by first MAC CE; however, if the application time of the second MAC CE for TCI state activation is between PDSCH and PUCCH, there is ambiguity whether the indicated TCI state is based on the activated unified TCI states by the first MAC CE or the second MAC CE. We think the indicated TCI state for the PUCCH should be based on the activated TCI states by second MAC CE. The current spec are not enough to clarify which TCI state is used for DCI based beam indication when there is MAC CE update of active TCI state list.


Single slot PDSCH scheduled by DCI with unified TCI state indication

Case 2, for multi-transmission and reception
[bookmark: _Hlk111056006]The legacy Rel-15/16 rule for assures that the same TCI state is applied to all occasions for multi-slot PDSCH, multi-PDSCH, PUCCH repetition, multi-slot PUSCH repetition, multiple PUSCHs. However, only the rule for multi-slot PDSCH, multi-PDSCH can be reused in Rel-17 unified TCI framework, while it is unclear for PUCCH and PUSCH as the description for PUCCH and PUSCH doesn’t involve the unified TCI states. 
An example as depicted in Figure 2 shows that when the first slot of BAT is a slot in the transmission occasions, it is unclear that the TCI state applied to the slot transmitting PDSCH3 and later on is based on the activated unified TCI states by which MAC CE, the first MAC CE or the second MAC CE? We believe the solution for Rel-15/16 is not good as the benefit of unified TCI framework cannot be achieved especially for FR2 where the optimal beam may change fast, During the multiple transmission occasions, the network cannot apply the optimal TCI state to transmit the all occasions as well as other channels/RSs following the indicated unified TCI state, which will affect the performance of these occasions/channels/RSs after the desired activated TCI states and limit the scheduling flexibility, especially when the CC list with common TCI state update is configured.


Multi-PDSCH scheduled by DCI with unified TCI state indication
According to the analysis mentioned above, it is necessary to clarify in current spec that the indicated TCI state should be based on the activated TCI states in each slot for both single-slot channel and a channel across multiple slots.
Proposal 1: Adopt the draft CR.
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