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Introduction
In this paper, we provide our views on remaining issues of enhancements for multi-beam operation.
Unified TCI
Power control for unified TCI
During RAN1#106-e meeting, the following agreement on power control for unified TCI was achieved. 
	Agreement
On Rel.17 unified TCI framework, for the case when the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI states per BWP, for each of the PUSCH, PUCCH, and/or SRS, one individual setting is optionally associated with each of the UL or (if applicable) joint TCI states in a BWP via RRC 
· FFS: MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI  state
· Above is applicable for eMBB
FFS: Details on power control setting for URLLC


According to the agreement, one individual power control parameter setting is optionally associated with each of the UL or (if applicable) joint TCI states in a BWP via RRC. Recently, RAN2 is designing the RRC signaling for multi-beam. In UL-TCIState-r17, the IE for power control ul-powerControl-r17 is optionally configured [1]. However, according to the agreement above, the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI states per BWP, instead of directly configured in UL-TCIState-r17. In RAN1, lots of time was spent in previous meetings on choosing between “configured in” and “associated with”, and finally “associated with” was agreed. The current RAN2’s design is not aligned RAN1’s agreement, which is actually “configured in” but not “associated with” UL TCI state.
Proposal 2-1: For the RRC signaling design, RAN1 should reply the LS from RAN2 to point out the issue on power control parameters, i.e. the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS should be associated with, instead of being configured in, UL or (if applicable) joint TCI states per BWP.

	Agreement
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework,
· For each of PUSCH and PUCCH, the setting of (P0, alpha, closed loop index) can be associated with UL or (if applicable) joint TCI state per BWP. 
· In this case, multiple settings are configured. Each setting can be associated with at least one TCI state, and, for a given TCI state, only one setting for PUSCH and only one setting for PUCCH can be associated at a time. 
· (Working Assumption) In this case, for each of the PUSCH and PUCCH, each of the activated UL or (if applicable) joint TCI states is associated with one of the settings.
· If not associated, for each of the PUSCH and PUCCH, the setting(s) of (P0, alpha, closed loop index) per channel/signal per BWP is independent of the UL or (if applicable) joint TCI states
· FFS: If the setting of (P0, alpha, closed loop index) for SRS can also be associated with UL or (if applicable) joint TCI state.
· FFS: (to be decided in RAN1#106-e) whether to configure the same setting of (P0, alpha, closed loop index) per TCI state across channels and apply a channel dependent component, or configure a channel dependent setting of (P0, alpha, closed loop index) per TCI state

[bookmark: _Hlk79742541]Agreement
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework, the setting of (P0, alpha, closed loop index) for SRS can also be associated with UL or (if applicable) joint TCI state.
· If not associated, the setting(s) of (P0, alpha, closed loop index) for SRS per BWP is independent of the UL or (if applicable) joint TCI states
· This is only applicable for SRS sets using Rel-17 TCI state to determine their spatial relation.
FFS: Whether more than one parameter sets can be configured, e.g. for different traffics



It was agreed that a list of power control parameter settings (P0, alpha, closed loop index) can be configured for PUCCH, PUSCH and SRS independently. One power control setting can be associated with a UL or joint TCI for power control. However, if power control parameter settings are not associated with UL or joint TCIs, how to determine the power control parameter for PUCCH/PUSCH/SRS is still unclear. In our view, when power control parameter settings are not associated with UL or joint TCIs, one simple way is to adopt a default power control parameter setting, which can be the first power control parameter setting configured. 
Proposal 2-2: When power control parameter settings are not associated with UL or joint TCIs, the first power control parameter setting can be used as the default one.
UL beam indication with unified TCI
In Rel-17, with the unified TCI framework, PUSCH can adopt a UL or joint TCI-state-17 indicated by DCI. While, whether a SRS is expected to adopt the UL or joint TCI-state-17 indicated by DCI is configured by RRC. If not configured, the UL beam of SRS should be indicated with R15/R16 signaling. Then, the UL beam of the SRS indicated by SRI can be different from the one indicated by the UL or joint TCI-state-17. In this case, i.e., when there is SRI indication in scheduling DCI, the PUSCH should follow the beam of the SRS, instead of using the UL or joint TCI-state-17 indicated by DCI. Otherwise, the beam of the PUSCH and the SRS is not aligned and the CSI info obtained by SRS measurement cannot work for PUSCH transmission.
Proposal 2-3: When the TCI of the SRS indicated by SRI is different from the TCI indicated by DCI, UE should follow the UL TCI of the SRS.
On other RS which follows unified TCI 
In the RAN2’s LS [2], question 1.4 on parameter applyTCI-StateDL-List-r17 was asked. First, according to RAN1 agreement, “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” (RAN1#106bis-e), hence the parameter “followUnifiedTCI-State-r17” in running CR on RRC [1] should not be placed in “AssociatedReportConfigInfo”, otherwise a periodic CSI-RS resource for AP reporting will be configured to follow unified TCI, which is not aligned with RAN1 agreements. Secondly, if the parameter “followUnifiedTCI-State-r17” is configured in “AssociatedReportConfigInfo”, the CSI measurement will be in lack of flexibility. For example, the gNB may ask UE to report the CSI information for a set of beams, including serving beam and several neighbor beams. Current placement of “followUnifiedTCI-State-r17” will restrict UE to measure all CSI-RS in the list of reporting with the same qcl-info indicated by Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH. Thirdly, current design of AP CSI reporting allows per resource qcl-info configuration. Placing “followUnifiedTCI-State-r17” in “CSI-AssociatedReportConfigInfo” or per resource set will reduce the flexibility in network planning.  
Proposal 2-4: The IE “followUnifiedTCI-State-r17” should be configured per CSI-RS resource and applied to AP CSI reporting only.

Inter-cell beam management
On measurement of SSB with PCI different from serving cell

	Agreement
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, 
· In one reporting instance, depending on NW configuration, beam(s) associated with a non-serving cell can be mixed with that associated with serving-cell 
· FFS: whether this applies to periodic, semi-persistent, and/or aperiodic
· FFS: How to report the K beams and corresponding qualities if the Tx power among the non-serving cell and with serving-cell is not the same
· Note: The supported numbers of non-serving cells (in terms of measurement/reporting) have not yet been decided. The above description doesn’t imply only one non-serving cell is allowed to be configured for measurement. Nor does this imply that only one non-serving cell is allowed in one reporting instance.


In RAN1#104bis-e, it was agreed that the beam of serving cell and non-serving cell can be configured and reported together in a mixed way. However, according to the RRC design from RAN2 [1], a new IE “additionalPCI-r17” is configured in a CSI-SSB-ResourceSet. In other words, the PCI is configured at resource set level. Then, for a resource set, the resources in this set can be only from the cell with the PCI configured in the set, and mixed reporting is not supported. To enable mixed reporting, the “additionalPCI-r17” should be configured per resource (i.e., per SSB). 
Proposal 3-1: For enabling mixed reporting of beams from serving cell and the cells with PCI different from serving cell in one reporting instance, the parameter “additionalPCI-r17” should be configured per SSB.
Dynamic TCI update 
Beam application time
In RAN1#107-e, following agreement was achieved on beam application time:
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the UE can assume that one beam application time (BAT) for a given SCS is configured for all the CCs configured with the common TCI state ID update,
· Note: It was agreed that the BAT associated with the carrier(s) (hence BWP(s)/CC(s)) on which the beam indication applies is determined based on the carrier with the smallest SCS among the carrier(s) (hence BWP(s)/CC(s)) applying the beam indication
· TBD (maintenance): whether a second configured BAT is also supported, e.g. for MPUE or inter-cell BM
· The detailed signaling of the BAT is up to RAN2
· FFS: For CC(s) not configured with a common TCI state ID update


It was noted as ‘TBD’ for the case that a second BAT is supported for MPUE. As indicated by RAN4 in Rel-16, UE panel activation would require 2~3ms delay, which is much longer than the beam application time without activating a new UE panel. Hence if the beam indication involves UE panel switching/activation, UE may need more time to activate/switch to the indicated panel/beam. One possible way is to rely on UE to report a large enough “Y” value which always covers potential panel switching delay. The drawback would be that longer beam switching delay would always exist, i.e. even the UE has already successfully applied the indicated beam, gNB has to wait for longer counting for the intra-panel case. With this in mind, we propose the following:
Proposal 4-1：Support different beam application time (BAT) for the cases with and without involving UE panel activation.

Fast UL panel selection
In RAN1#107-e meeting, the following working assumptions and agreements were made:
	Working Assumption
Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises the max supported number of SRS ports
· For any two different value sets, at least one capability value needs to be different 
· FFS: If in addition also identical value sets are allowed.
· Whether the UE capability value set can be common across all BWPs/CCs in same band or BC can be discussed in UE feature session

Agreement
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list is determined by the UE (analogous to Rel-15/16) and is informed to NW in a beam reporting instance. 
· The Rel-15/16 beam reporting framework is used, i.e. the index of corresponding UE capability value set is reported along with the pair of SSBRI/CRI and L1-RSRP/SINR (up to 4 pairs, with 7-bit absolute and 4-bit differential) in the beam reporting UCI and down select (maintenance) between the following two options:
· Option 1: UE can report one index for all the reported CRIs/SSBRIs in one beam reporting
· Option 2: UE can report one index for each reported CRI/SSBRI in one beam reporting.
· FFS: whether/how to take DL-only panel into account in the report
· FFS: Time-domain behaviour, e.g. the support periodic, semi-persistent, and aperiodic reporting 
· FFS: Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
· (Working assumptions): Support acknowledgement mechanism of the reported correspondence from NW to UE, which doesn't preclude reusing/reinterpreting existing signaling/procedure
· FFS (maintenance): the application time for the reported correspondence (if any), the exact acknowledgement mechanism and whether spec impact is needed, e.g. based on TCI state update, BFR response like mechanism, including the application time for the reported correspondence, if any
· No new DCI format and no new RNTI are introduced for this function.

Conclusion
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, other than the max supported number of SRS ports (note: currently pending endorsement in proposal 4.A), there is no consensus on supporting another UE capability type



To facilitate UE-initiated panel activation and selection, there were discussions on UE capability reporting of a value sets which may be associated with UE panels and correspondence information along with regular beam reporting. However, tons of FFS were still on the table to be dealt with. 
Capability value sets reporting
For the transmission/reception capabilities associated with UE panels, we are interested in allowing for different numbers of TXRUs as well as different numbers of beams on UE panels. In addition, as the UE panels are facing different spatial directions, even if the transmission/reception capabilities are the same, different link adaption loops are still required at both UE and gNB, with which repeated capability reporting should be allowed. 
Proposal 5-1: Confirm the WA of UE capability value reporting with the following restriction removed.
· For any two different value sets, at least one capability value needs to be different

MPE mitigation
Regarding MPE mitigation, only following conclusion was made in RAN1#107-e:
	Conclusion
On Rel.17 enhancements to facilitate MPE mitigation, there is no consensus on a specification-based criterion for selecting N from a candidate SSB/CSI-RS resource pool


To meet the regulatory requirements for some scenarios of interest such as UL-dominant service, beam-based P-MPR reporting is supported for MPE mitigation. As agreed under fast UL panel selection, the correspondence between a reported CSI-RS and/or SSB resource index and one of the UE capability value sets is known by the UE and gNB. It is also beneficial to make the above-mentioned correspondence available in a P-MPR report for MPE mitigation. So we propose the following:
Proposal 6-1: Include correspondence between an CRI/SSBRI and one UE capability value set in P-MPR report for MPE mitigation
In addition, when only one P-MPR is reported, it implies only the UL Tx panel/beam associated with the corresponding SSBRI/CRI can be used for subsequent uplink transmissions (due to MPE restriction). So we propose the following:
Proposal 6-2: When only one P-MPR is reported, the UL Tx panel/beam associated with the reported SSBRI/CRI is used as default panel/beam for the subsequent uplink transmissions.

Text proposals
Text proposals for dynamic TCI update
Reason for changes
It was agreed in RAN1#103-e [3] that the ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI. However, this was not captured in current spec.
	Agreement
On beam indication signaling medium to support joint or separate DL/UL beam indication in Rel.17 unified TCI framework:
· Support L1-based beam indication using at least UE-specific (unicast) DCI to indicate joint or separate DL/UL beam indication from the active TCI states 
· The existing DCI formats 1_1 and 1_2 are reused for beam indication
· Support a mechanism for UE to acknowledge successful decoding of beam indication
· The ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI
· FFS: Whether any additional specification support is needed
· Support activation of one or more TCI states via MAC CE analogous to Rel.15/16:
· At least for the single activated TCI state, the activated TCI state is applied
· The content for the MAC CE is determined based on the outcome of issue 1
· FFS: If supported, default TCI state when more than one TCI states are activated by MAC CE
· Note: There is no implications on the support of single TRP or multi-TRP 
· FFS: Additional enhancement such as L1-based beam indication with group-common DCI
· FFS: Whether the Rel.17 beam indication can also apply to beam indication for single channel (e.g. PDSCH only, single CORESET) or a subset of channels
· FFS: Additional details on extending the support of L1-based beam indication when separate UL (from DL) common beam indication is configured



Summary of changes
Capture the agreement correctly.
Consequences if not approved
Spec misalignment with agreement.
To summarize, we have the following proposal.
Proposal 7-1: Capture the agreement on using ACK/NACK of scheduled PDSCH for the beam indication DCI as shown in TP #1.

TP #1
	< Start of text proposal 38.214 v17.0.0 Section 5.1.5>
< Unchanged parts are omitted >
When the UE would transmit the last symbol of a PUCCH with HARQ-ACK information having ACK value corresponding to the DCI carrying the TCI-State indication and without DL assignment, or HARQ-ACK information having ACK value or NACK value 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 [TCI-State] with [tci-StateId_r17] 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 carrier with the smallest SCS among the carrier(s) applying the beam indication. The UE can assume one indicated [TCI-State] with [tci-StateId_r17] for DL and UL, for DL only, or for UL only at a time.
< Unchanged parts are omitted >
< End of text proposal 38.214 v17.0.0 Section 5.1.5>



Summary and conclusion
In this contribution, we propose the following:
Proposal 2-1: For the RRC signaling design, RAN1 should reply the LS from RAN2 to point out the issue on power control parameters, i.e. the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS should be associated with, instead of being configured in, UL or (if applicable) joint TCI states per BWP.
Proposal 2-2: When power control parameter settings are not associated with UL or joint TCIs, the first power control parameter setting can be used as the default one.
Proposal 2-3: When the TCI of the SRS indicated by SRI is different from the TCI indicated by DCI, UE should follow the UL TCI of the SRS.
Proposal 2-4: The IE “followUnifiedTCI-State-r17” should be configured per CSI-RS resource and applied to AP CSI reporting only.
Proposal 3-1: For enabling mixed reporting of beams from serving cell and the cells with PCI different from serving cell in one reporting instance, the parameter “additionalPCI-r17” should be configured per SSB.
Proposal 4-1：Support different beam application time (BAT) for the cases with and without involving UE panel activation.
Proposal 5-1: Confirm the WA of UE capability value reporting with the following restriction removed.
· For any two different value sets, at least one capability value needs to be different
Proposal 6-1: Include correspondence between an CRI/SSBRI and one UE capability value set in P-MPR report for MPE mitigation
Proposal 6-2: When only one P-MPR is reported, the UL Tx panel/beam associated with the reported SSBRI/CRI is used as default panel/beam for the subsequent uplink transmissions.
Proposal 7-1: Capture the agreement on using ACK/NACK of scheduled PDSCH for the beam indication DCI as shown in TP #1.
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