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Introduction
[bookmark: _Ref494215420]In this contribution, we discuss and give our views on the remaining issue of multi-beam enhancements.

Discussion
BAT determination
Reason for change:
During the last meeting, RAN1 has achieved an agreement on the configuration of beam application time.
	Agreement
On Rel-17 DCI-based beam indication, for both CA and non-CA cases, the RRC parameter BeamAppTime_r17 is configured per DL and UL BWP
· For BWP /CCs with same SCS in the same CC list for common TCI state ID update, the configured values of BeamAppTime_r17 are the same
· FFS: Whether the TCI update signaling is applied to all configured BWP(s) or active BWP, and whether the BAT should count the BeamAppTime_r17 in all configured BWP(s) or in active BWP only


According to the agreement, there is a remaining issue on how to apply the configured beam application time. In our views, the applied BAT should count the BeamAppTime_r17 in all configured BWP(s), which means the determination of BAT is not affected by BWP switching. In other words, TCI state update procedure should be decoupled with BWP switching procedure. 
On the other hand, if the BAT only count the BeamAppTime_r17 in active BWP, there will be some special cases that require further discussion. For example, if BWP switching from BWP A to BWP B happens during beam application time, the active BWP will change during BAT as shown in Figure 2.1-1. It will complex the specification to additional define whether the indicated TCI state is still valid and whether the BeamAppTime_r17 in BWP B is counted for BAT.


Figure 2.1-1. BAT during BWP switching
Regarding the FFS on the applied BWPs, based on the understanding that the determination of BAT is not affected by BWP switching, UE behavior is the same regardless of whether TCI update signaling is applied to inactive BWP(s) or not. If we need to make a choice, we slightly prefer to describe that TCI update signaling is applied to all configured BWP(s).
Summary of change:
Clarify that the TCI update signaling is applied to all configured BWP(s), and the BAT should count the BeamAppTime_r17 in all configured BWP(s).
Consequences if not approved:
The UE behavior of applying the indicated DLorJointTCIState or UL-TCIstate and counting the BeamAppTime_r17 could be ambiguous.
Based on the above reason for change, summary of change, and consequences if not approved, the following TP for TS 38.214 is proposed.
Proposal 1: Adopt the following text proposal for TS 38.214.
/************************ Start of Text Proposal **************************/
5.1.5	Antenna ports quasi co-location
/************************ Unchanged parts omitted**************************/
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, the UE with activated DLorJointTCIState or UL-TCIState receives DCI format 1_1/1_2 providing indicated DLorJointTCIState or UL-TCIState for all configured BWP(s) in a CC or all CCs in the same CC list configured by simultaneousTCI-UpdateList1-r17, simultaneousTCI-UpdateList2-r17, simultaneousTCI-UpdateList3-r17, simultaneousTCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
/************************ Unchanged parts omitted**************************/
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrierBWP with the smallest SCS among all configured BWP(s) in the carrier(s) applying the beam indication. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

TCI state indication for AP CSI-RS
Reason for change:
In RAN1#106b, it has been agreed that aperiodic CSI-RS for BM and CSI sharing the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update) is configured via RRC. The corresponding agreement is listed as below,
	Agreement in RAN1#106b
On Rel.17 unified TCI framework, for Rel-17 unified TCI, for DL or UL channels/signals that can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH or dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update):
· For DL: A non-UE dedicated PDCCH/PDSCH associated with the serving cell PCI or AP CSI-RS for BM or CSI (per previous agreements) sharing the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update) is configured via RRC.
· For UL: An SRS for BM, for antenna switching, or for codebook/non-codebook based uplink transmission (per previous agreements) sharing the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update) is configured via RRC.
Note: The details of this RRC configuration (e.g. whether via a new RRC parameter or other means) is up to RAN2. This does not imply that a new RRC parameter(s) is necessary from RAN1 point of view.
FFS: Relevant UE capability to be discussed under UE feature agenda item.


However, the current TS 38.214 doesn’t fully capture the agreement. Therefore, we suggest to add the information that a RRC parameter is used to enable the aperiodic CSI-RS for BM and CSI to follow the indicated Rel-17 TCI state.
Summary of change:
Add the information that a RRC parameter is used to enable the aperiodic CSI-RS for BM and CSI to follow the indicated Rel-17 TCI state.
Consequences if not approved:
The specification is incomplete on how to determine whether the indicated Rel-17 TCI state should be applied to the aperiodic CSI-RS for BM and CSI.
Based on the above reason for change, summary of change, and consequences if not approved, the following TP for TS 38.214 is proposed.
Proposal 2: Adopt the following text proposal for TS 38.214.
/************************ Start of Text Proposal **************************/
[bookmark: _Toc11352098][bookmark: _Toc20317988][bookmark: _Toc27299886][bookmark: _Toc29673151][bookmark: _Toc29673292][bookmark: _Toc29674285][bookmark: _Toc36645515][bookmark: _Toc45810560][bookmark: _Toc100147362]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation, L1-SINR computation, mobility, and tracking during fast SCell activation.
If an aperiodic CSI-RS resource associated with a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition or configured without higher layer parameter trs-Info and without higher layer parameter repetition is configured with followUnifiedTCIstate-r17, the UE shall assume that the aperiodic CSI-RS resource is quasi co-located with the reference signals provided by the indicated DLorJoint-TCIState.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

Conclusion
In this contribution, we gave our views on the remaining issue of multi-beam enhancements. The following text proposal is achieved:
Proposal 1: Adopt the following text proposal for TS 38.214.
/************************ Start of Text Proposal **************************/
5.1.5	Antenna ports quasi co-location
/************************ Unchanged parts omitted**************************/
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, the UE with activated DLorJointTCIState or UL-TCIState receives DCI format 1_1/1_2 providing indicated DLorJointTCIState or UL-TCIState for all configured BWP(s) in a CC or all CCs in the same CC list configured by simultaneousTCI-UpdateList1-r17, simultaneousTCI-UpdateList2-r17, simultaneousTCI-UpdateList3-r17, simultaneousTCI-UpdateList4-r17. The DCI format 1_1/1_2 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
/************************ Unchanged parts omitted**************************/
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information corresponding to the DCI carrying the TCI State indication and without DL assignment, or corresponding to the PDSCH scheduling by the DCI carrying the TCI State indication, and if the indicated TCI State is different from the previously indicated one, the indicated DLorJointTCIState or UL-TCIstate should be applied starting from the first slot that is at least  symbols after the last symbol of the PUCCH. The first slot and the  symbols are both determined on the carrierBWP with the smallest SCS among all configured BWP(s) in the carrier(s) applying the beam indication. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
Proposal 2: Adopt the following text proposal for TS 38.214.
/************************ Start of Text Proposal **************************/
5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation, L1-SINR computation, mobility, and tracking during fast SCell activation.
If an aperiodic CSI-RS resource associated with a NZP-CSI-RS-ResourceSet configured with the higher layer parameter repetition or configured without higher layer parameter trs-Info and without higher layer parameter repetition is configured with followUnifiedTCIstate-r17, the UE shall assume that the aperiodic CSI-RS resource is quasi co-located with the reference signals provided by the indicated DLorJoint-TCIState.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
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