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Introduction
In this paper, we present discussion on the remaining issues on enhancement of multi-beam operation based on the objectives agreed in RAN1#102-e and corresponding agreements up to RAN1#106-e [3].
Issue 1: Unified TCI Framework
Comments on FL Proposals
For Issue 1 based on offline discussion, we provide comments on select FL proposal in this section.
	Offline proposal 1.A: On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For the number of configured TCI states (including joint TCI state(s), DL-only TCI state(s), UL-only TCI state(s), and/or DL-only+UL-only TCI state(s) ), the largest configurable value is 128
· For the number of codepoints in the TCI field for DCI-based beam indication (hence the number of codepoints activated via MAC-CE-based TCI state activation), the largest configurable value is 8


We agree with this proposal in general, however, we think that additional clarifications should be added i.e., that in the same CC configuration of both Rel-17 TCI states and Rel-15/16 TCI states are restricted. Otherwise, this would implicitly mean that a total of 256 TCI states across Rel-15/16 and Rel-17 are allowed. In this case how these TCI states are indexed may also be inter-dependent. If independent indexing is used, additional signaling for TCI usage indication may become necessary. 
Proposal 1: For the total number of configured TCI states clarify that in a CC only Rel-17 unified TCI or Rel-15/16 TCI configuration is allowed. Configuring both may be restricted. If not restricted, the total number of configured TCI states across Rel-15/16 and Rel-17 may be 256.
	Offline proposal 1.B.1: On Rel.17 unified TCI framework, clarify that the previous agreement “On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.” extend to all valid target signals/channels in Rel-15/16, whenever applicable, for both intra-cell and inter-cell beam management, as follows:
	Source RS (*)
	Target RS

	SSB
	Periodic TRS 

	
	CSI-RS for BM

	
	CSI-RS for CSI

	Periodic TRS
	AP TRS

	
	CSI-RS for BM

	
	CSI-RS for CSI

	
	PDCCH/PDSCH DMRS

	CSI-RS for BM
	Periodic TRS

	
	CSI-RS for BM 

	
	CSI-RS for CSI 

	
	PDCCH/PDSCH DMRS 

	CSI-RS for CSI
	PDCCH/PDSCH DMRS 


1. (*) For inter-cell beam management, the source RS in column 1 comes from the serving cell 
1. Note: As previously agreed, this does not apply to non-UE-dedicated signals/channels associated with a cell having a PCI different from that of the serving cell, in case of inter-cell beam management


For this proposal, the applicability to intra-cell beam management is agreeable, however, the inter-cell beam management case needs further consideration. If the source RS in inter-cell beam management always comes from the serving cell, the applicability of this feature may be somewhat limited. Therefore, for inter-cell beam management, direct QCL using neighbor cell SSB or TRS may also be supported as discussed in Section 3.2.
	Offline proposal 1.F: On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation, already assumed periodic) is either a periodic CSI-RS or an SSB. When a periodic CSI-RS is used as a PL-RS, decide in RAN1#106bis-e between the two following options:
· Opt1. Only 1-port periodic CSI-RS is supported for PL-RS
· [bookmark: _Hlk83995591]Opt2. Both 1- and 2-port periodic CSI-RS are supported for PL-RS



For this proposal, we support Option 2. 
Proposal 2: Both 1- and 2-port periodic CSI-RS are supported for PL-RS

	Offline proposal 1.H: On Rel.17 unified TCI framework, when the setting of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI state per BWP:
· The multiple settings are configured via RRC
· Optionally, the association between a TCI state and one of the multiple settings, for each of the PUSCH, PUCCH, and/or SRS, is signaled via MAC-CE together with the MAC-CE-based TCI state activation 


In this case we are not supportive of the 2nd sub-bullet. This seems like an optimization without proven gains and MAC-CE based signaling also introduces new work for RAN2. While having channel specific and to an extent beam specific power control settings is ok, these settings are not expected to change dynamically and semi-static association via RRC is enough.
Proposal 3: Only RRC based association of TCI state and channel specific power control settings (P0, alpha, CLI) for PUCCH, PUSCH and/or SRS is supported.
SRS for Antenna Switching

SRS could be configured with usage of antenna switching for downlink precoder acquisition. The operation of SRS antenna switching is based on channel reciprocity in TDD system. With joint DL/UL TCI state, the same beam is assumed for DL and UL. Therefore, the channel reciprocity could be guaranteed between DL and UL. However, if separate DL/UL TCI state is used for the UE, different beam are used for DL and UL. If separate UL TCI state is used for SRS, then there is no channel reciprocity. In this case, for SRS antenna switching, the separate DL TCI state should be used for SRS transmission to ensure the channel reciprocity between DL and UL.
Proposal 4: For SRS antenna switching, in addition to Rel-17 joint DL/UL TCI state, also support separate DL TCI state to guarantee the channel reciprocity for CSI measurement.
TCI State Pool Design 
TCI State Pool
Joint DL/UL TCI states for common DL/UL beam update, as well UL TCI state for separate UL beam update have been agreed. However, how these TCI states are configured to the UE is still under discussion. Currently, the configuration and indication of TCI state for DL works via MAC-CE which activates up to 8 TCI states, one of which can be activated by the DL scheduling DCI. Similar operation is envisioned for Rel-17 beam indication and therefore to simplify operation and reduce overhead of configuration, UL TCI states for separate beam indication should share the same TCI state pool along with DL TCI states. If separate TCI state pools are chosen, then UE will need to be configured with two separate activated TCI state lists by different MAC-CEs leading to higher DL overhead while the benefits for such configuration is unclear. Additionally, as agreed in RAN1-105e, the configuration of joint vs. separate DL/UL TCI is RRC based therefore, using a single TCI state pool would be much better in terms of configuration. 
Proposal 5: Separate UL TCI states and joint DL/UL TCI states will share the same TCI state pool as DL TCI states.

For common TCI state pool design, certain fields in the TCI state IE can be optional for different types of TCI states i.e., UL power control related parameters are omitted from DL TCI states. 
TCI State Configuration and Usage Indication
The Rel-17 unified TCI framework is envisioned to be a flexible framework enabling fast beam switching across a multitude of scenarios. For the case when RRC configures the use of separate DL/UL TCI states, it was agreed that each TCI codepoint can map to either a single DL TCI, single UL TCI or a pair of DL and UL TCI states. Since the framework now includes three different types of TCI codepoints, a UE should be indicated with the usage type of each mapped TCI codepoint. The MAC-CE for updating TCI codepoints can additionally configure TCI usage per codepoint such that the UE knows the type of TCI state when indicated with a DCI codepoint. 
[image: ]
[bookmark: _Ref62471865]Figure 1: Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE

For example, we can consider the enhanced TCI activation MAC-CE. The Reserve field can be used for TCI usage indication and the combination of the Ci bit and R bit can be reinterpreted for TCI state usage indication.
Proposal 6: TCI state usage can be configured via MAC-CE where the type of TCI state configured to each codepoint is separately configured. The UE when indicated with a TCI codepoint associates the codepoint with separate DL, separate UL, or a separate DL and UL TCI state based on the MAC-CE configuration for the indicated codepoint. 
[bookmark: _Hlk47732020]Issue 2: L1/L2 based Inter Cell Mobility
In the update WID for MIMO [2], it was clarified that in Rel-17 L1/L2 centric mobility will only assume cases where there is no change in serving cell. This implies a multi-TRP type operation where the UE measures on beams from non-serving cell TRPs and can be switched to those TCI states based on L1 measurement, while still maintaining connection with the serving cell. Since more than one non-serving cell TRP can be monitored by the UE, we further discuss some relevant issues for L1/L2 centric mobility under the updated assumptions. 
Timing 
	 Offline proposal 2.B: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, for Rel-17 discussion purpose, it is concluded that the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is within one CP length


If the above proposal is agreed, the applicability of inter-cell beam management will be severely restricted. In higher frequency bands due to beamforming gains, it is often possible to establish strong links to TRPs which are further away, and in such cases, limiting receive timing to within one CP length would make such associations impossible. Furthermore, from a measurement perspective, in Rel-16, for SS-RSRP measurement for L1-RSRP, there is no such timing restriction i.e., the measurements are not restricted within the SMTC window. Therefore, we propose to not restrict the receive timing to within one CP for inter-cell beam management.
Proposal 7: For inter-cell beam management, the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is NOT restricted to within one CP length
QCL Chain
For inter-cell beam management, we have agreed to support SSB associated with a PCID other than that of the serving cell as an indirect QCL source. While this is one way forward, to make the QCL chain simpler, SSB may be used as a direct QCL source for a non-serving cell without having to always link through a TRS. The restriction to indirect QCL source seems artificial. 
Proposal 8: Support SSB associated with a PCID other than that of the serving cell to be used as a direct QCL source for TCI state associated with a PCID other than the serving cell.
	Agreement
On Rel.17 beam indication enhancements for inter-cell management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) apply to:
· Both joint TCI and separate DL/UL TCI
· FFS: For separate DL/UL TCI, whether the indicated DL TCI and UL TCI are associated with SSBs of a same physical cell ID


In the last meeting support of both joint and separate DL/UL TCI for inter-cell beam management was agreed. To simplify the design we are supportive of using separate DL and UL TCI which are associated with the SSBs of a same PCID. Note that this does not preclude DL TCI and UL TCI from different TRPs associated with the same PCID as in the case of HetNet operation with different DL Tx and UL Rx points. 
Proposal 9: For separate DL/UL TCI, the indicated DL TCI and UL TCI are associated with SSBs of a same PCID
Since UL TCI is now supported for inter-cell beam management, the power control discussion for unified TCI for intra-cell case should also apply to inter-cell beam management. However, the issue of PL-RS configuration may need additional consideration. Since PL-RS can be configured to be either a P-CSI-RS or an SSB, in case of inter-cell beam management, the PL-RS can only be configured as an SSB associated with a PCID other than that of the serving cell. 
Proposal 10: In case of inter-cell beam management, PL-RS may be configured to be an SSB with a PCID other than that of the serving cell
L1 Measurement and Reporting 
	Agreement
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, select NMAX (the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting) from the following alternatives (to be decided in RAN1#106bis-e): 
· Alt1: NMAX   is up to UE capability with candidate values of 1 and X.
· Note: X as agreed in AI 8.1.2.2
· When NMAX is configured to be X, the UE measures up to X PCIs different from the serving cell PCI 
· Additional restriction may be added by RAN4
· Alt2. NMAX=1


For this case, Atl1 seems reasonable since limiting to only 1 non-serving cell may make this feature too restrictive. 
Event Triggered L1/L2 Mobility
An event triggered L1/L2 centric mobility approach has been discussed in RAN1, however details on the specific events and mechanism have not been finalized. In the light of the updated WID which mandates a multi-TRP or CoMP type operation, it may be efficient to specify a UE triggered L1-RSRP report to enable TCI state switch to a non-serving cell. An example of such a methodology is provided in Figure 3.


[bookmark: _Ref79158811]Figure 3: UE Event Triggered L1/L2 Mobility

To enable the UE to trigger an event, the gNB may configure a L1/L2 mobility specific periodic PUCCH resource for the UE. Using this PUCCH, the UE can transmit an SR like UCI which indicates to gNB that the UE has an L1-RSRP report related to non-serving cell beams which it wants to transmit. In response, the gNB can then trigger an aperiodic L1-RSRP report where the UE reports the measured RS index and the corresponding L1-RSRP for up to K non-serving cell beams. The event that triggers the PUCCH SR transmission could be the case when at least one of the periodically measured non-serving cell beams has an L1-RSRP which is higher than the current serving cell beam or any of the other tracked serving cell beams. The threshold of RSRP difference after which the UE triggers the PUCCH SR may be configured or pre-defined or up to UE implementation. 
Proposal 11: For UE event driven L1/L2 centric mobility
· Dedicated PUCCH resource can be configured where UE transmits an SR when L1-RSRP of at least one of the non-serving cell beams exceeds that of the serving cell beam(s) by a threshold
· On reception of PUCCH SR for mobility, gNB can trigger an aperiodic L1-RSRP report where the UE reports the RS index and the corresponding L1-RSRP for up to K non-serving cell beams

Issue 3: Dynamic TCI State Update Indication
Beam Application Time
	Agreement
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, in RAN1#106bis-e, further down select one from the following alternatives for the case of CA:
· Alt1: The first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication
· Alt2: The first slot and the Y symbols are both determined on the carrier with smallest SCS among the carrier(s) applying the beam indication and the UL carrier carrying the acknowledgment
· Alt3: The first slot and the Y symbols are both determined on the UL carrier carrying the acknowledgment.


Proposal 12: For BAT for in the case of CA, support Alt1, i.e., the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication
DCI Formats for Dynamic Beam Indication
Re-using Current DCI Formats
DL DCI formats without DL Grant for joint DL/UL or Separate DL/UL Beam Indication
In the previous meeting DCI 1_1/1_2 without DL assignment was agreed to be supported for beam indication with its own HARQ-ACK feedback. Since this HARQ feedback is very important for common understanding between UE and gNB on current beam pair link as well for counting the beam application time, the PUCCH resource carrying this HARQ feedback should be mapped to the high priority HARQ/ACK codebook i.e., to the PUCCH resources associated with priority index 1 when the UE is configured with two priority indexes. In case the UE is configured with a single priority index, the UCI for the HARQ feedback for beam indication DCI should be prioritized over other UCI or multiplexed.
Proposal 13: For DCI formats 1_1 and 1_2 without DL assignment, the UCI carrying the HARQ feedback should be mapped to high priority HARQ codebook and PUCCH resources associated with priority index 1 when the UE is configured with two priority indexes. If UE is configured with single priority index, the UCI carrying the HARQ feedback for beam indication should be prioritized over other UCI. 

In the RAN1#105-e, the following FFS point was proposed and debated:
· FFS: When more than one TCI codepoints are activated by MAC CE, the activated TCI state(s) for the lowest codepoint is/are applied 
· Support of this feature is UE optional
· The “lowest codepoint” function can be configured on or off.
· FFS: Interaction with the DCI based beam update if needed, whether/how to support the case with M or N > 1 if supported
With respect to above, the current main bullet seems incomplete i.e., it seems to apply whenever MAC-CE configures more than one TCI codepoint. Needless to say the implication from this statement cannot be accepted as the true intention and n reality this applies only for the case when MAC-CE configures a set of TCI codepoints and the UE has not yet been indicated with a TCI state to apply i.e., before the UE receives a DCI based TCI activation. This should be clarified in the main bullet. Furthermore, this is only applicable before the UE receives the first beam indication or if the gNB reconfigures the TCI codepoints which does not include the current active TCI state. In this latter case, it is unclear why the UE should not keep the current active TCI state till it receives an indication to switch to one of the newly activated TCI codepoints. Therefore, even during reconfiguration, the applicability of this FFS may be limited. Therefore, further wording update and clarification of use-case is required for this FFS point. 


DCI Formats UL Beam Indication
For the case of UL only beam indication or for the case of joint TCI state update when there is only UL data, DCI format 0_1, 0_2 can be used with the SRI field being re-interpreted as the TCI indication field similar to the TCI field in DL DCI formats. Based on the UL DCI format the UE can apply the beam update to all UL channels and signals e.g., PUCCH, PUSCH and SRS. The SRI field mapping to UL power control parameters can be configured by MAC-CE. 
DL DCI formats 1_1, 1_2 can also be used to indicate UL TCI state (both with and without a DL grant). When the UL TCI state shares the same TCI state pool with DL and joint TCI states, the UE is able to differentiate the UL TCI state based on the indicated codepoint i.e., the UE is able to map the codepoints to types of TCI states based on MAC-CE configuration as discussed in Section 2.3.2. 
Proposal 14: For separate UL beam indication using UL TCI state
· When current DCI formats are re-used, the TCI state is applicable to all UL signals and channels
· UL DCI formats 0_1, 0_2 can be used with SRI field being reinterpreted as the TCI codepoint in DCI for the case when separate UL TCI is indicated or when there is only UL data to be scheduled.
· DL DCI formats 1_1,1_2 can be used with implicit indication of UL TCI using TCI in DCI field where UE maps the indicated codepoints to UL TCI states based on the MAC-CE activation of TCI states in DCI codepoints

Group-Common Beam Indication DCI
For the case of using DCI based indication for TCI state activation of a group of UEs, a design based on dependent DCI is not desirable since if the first DCI is missed, it may severely degrade system performance. Instead, a group-common PDCCH based approach leveraging the NR MBS framework can be further considered. The aforementioned beam indication RNTI can be used to address this set of UEs and the CRC of group-common PDCCH can be scrambled by this RNTI. 
Proposal 15: Consider NR MBS framework for group-common DCI transmission to a UE group for joint TCI state activation using a new beam indication RNTI for scrambling the CRC of the group-common DCI. 
Issue 4: UE Panel Selection 
	Agreement
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection, down select or modify from the following two schemes in RAN1#106bis-e:
· Scheme 1: 
· A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance (i.e. Opt1-1 per RAN1#104-bis-e agreement) 
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· FFS : Detailed design of how to inform the correspondence to NW 
· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)
· Support UE reporting of maximum number of SRS ports and coherence type for each panel entity as a UE capability
· Support multiple c odebook -based SRS resource sets with different maximum number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE capability for the panel entity 
· Scheme 2: 
· Support UE reporting one of the following (to be down selected in RAN1#106bis-e): 
· Opt1. A list of supported UL ranks (number of UL transmission layers) 
· Opt2. A list of supported number of SRS antenna ports
· Opt3. A list of coherence types (as in Rel-15) indicating a subset of ports
· The NW configures an association between an rank index and rank/number of SRS antenna ports/coherence type
· Include at least one of the index, the maximum UL rank or SRS antenna ports or coherence type corresponding to a reported SSBRI/CRI in a beam reporting instance 
· FFS : timeline to apply above result in the beam report instance
· Support multiple codebook-based SRS resource sets with different number of SRS antenna ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE reported info corresponding to the index
 



For the above agreement we tend to support Scheme 2 with Opt1 when compared with Scheme 1. We don’t think coherence type should be part of this discussion. 

However, it is still not clear to us why a reasonable UE implementation would consider different panels with varying number of SRS ports. This would mean that some RF chains will not be utilized for some panels while others will make full use of them. Such implementation should be carefully justified before spending specification effort on this feature. Additionally, when different panels support the same UL rank, panel identification using the UL rank may not be possible and SRS resource sets with different number of SRS antenna ports are not required. 
Both the schemes in this agreement would introduce a lot of work and specification impact at this late stage of the WI.
Issue 5: MPE Mitigation Techniques 
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following:
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection)
· FFS: The supported value(s) of M
· FFS: Whether N represents the number of selected beams or the number of panels
· FFS: Supported values of N
· FFS: Whether beam-specific and/or panel-specific PHR is also reported 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
· FFS: additional signaling (e.g. CSI triggering) from the NW



 
The working assumption should be confirmed with M=1. We do not think more than one value of SSBRI/CRI is needed for each P-MPR value. All that is needed in this case is an alternate beam for UL which is achieved by using M=1. Furthermore, N can represent the number of selected beams. 
Proposal 16: Confirm the working assumption on M SSBRI/CRI reporting per P-MPR value with M=1.
[bookmark: _Hlk47731982] 
RRC Parameters
In this section we provide some input on the RRC parameter list
	TCI-State_r17
	new
	Release 17 TCI state includes the following fields:
tci-StateId_r17
tci-StateType
qcl-Type1 of type QCL-Info_r17 
qcl-Type2 of type QCL-Info_r17
	 

	tci-StateId_r17
	new
	Release 17 TCI state ID
	 

	tci-StateType
	new
	Type of TCI state: DL only, or UL only, or Joint (note: DL only+UL only is only a matter of indication, not type)
	{DLO, ULO, Joint}


 For the Rel-17 TCI state, since the discussion on TCI pool design is not complete yet, whether tci-StateType is included in the TCI state or signaled separately is not confirmed yet. Therefore, this parameter should be FFS pending final design. Similarly, the TCI state pool design will also determine if the TCI state IDs are commonly referenced for each TCI state type or independent due to separate pools. 
Conclusion
In this paper, beam management enhancement for Rel-17 feMIMO has been discussed. The main proposals from this paper are outlined here:
Proposal 1: For the total number of configured TCI states clarify that in a CC only Rel-17 unified TCI or Rel-15/16 TCI configuration is allowed. Configuring both may be restricted. If not restricted, the total number of configured TCI states across Rel-15/16 and Rel-17 may be 256.
Proposal 2: Both 1- and 2-port periodic CSI-RS are supported for PL-RS
Proposal 3: Only RRC based association of TCI state and channel specific power control settings (P0, alpha, CLI) for PUCCH, PUSCH and/or SRS is supported.
Proposal 4: For SRS antenna switching, in addition to Rel-17 joint DL/UL TCI state, also support separate DL TCI state to guarantee the channel reciprocity for CSI measurement
Proposal 5: Separate UL TCI states and joint DL/UL TCI states will share the same TCI state pool as DL TCI states
Proposal 6: TCI state usage can be configured via MAC-CE where the type of TCI state configured to each codepoint is separately configured. The UE when indicated with a TCI codepoint associates the codepoint with separate DL, separate UL, or a separate DL and UL TCI state based on the MAC-CE configuration for the indicated codepoint
Proposal 7: For inter-cell beam management, the reception of signals other than SSBs from TRPs with PCIs different from the serving cell compared to that for serving cell is NOT restricted to within one CP length
Proposal 8: Support SSB associated with a PCID other than that of the serving cell to be used as a direct QCL source for TCI state associated with a PCID other than the serving cell.
Proposal 9: For separate DL/UL TCI, the indicated DL TCI and UL TCI are associated with SSBs of a same PCID
Proposal 10: In case of inter-cell beam management, PL-RS may be configured to be an SSB with a PCID other than that of the serving cell
Proposal 11: For UE event driven L1/L2 centric mobility
· Dedicated PUCCH resource can be configured where UE transmits an SR when L1-RSRP of at least one of the non-serving cell beams exceeds that of the serving cell beam(s) by a threshold
· On reception of PUCCH SR for mobility, gNB can trigger an aperiodic L1-RSRP report where the UE reports the RS index and the corresponding L1-RSRP for up to K non-serving cell beams
Proposal 12: For BAT for in the case of CA, support Alt1, i.e., the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication
Proposal 13: For DCI formats 1_1 and 1_2 without DL assignment, the UCI carrying the HARQ feedback should be mapped to high priority HARQ codebook and PUCCH resources associated with priority index 1 when the UE is configured with two priority indexes. If UE is configured with single priority index, the UCI carrying the HARQ feedback for beam indication should be prioritized over other UCI. 
Proposal 14: For separate UL beam indication using UL TCI state
· When current DCI formats are re-used, the TCI state is applicable to all UL signals and channels
· UL DCI formats 0_1, 0_2 can be used with SRI field being reinterpreted as the TCI codepoint in DCI for the case when separate UL TCI is indicated or when there is only UL data to be scheduled.
· DL DCI formats 1_1,1_2 can be used with implicit indication of UL TCI using TCI in DCI field where UE maps the indicated codepoints to UL TCI states based on the MAC-CE activation of TCI states in DCI codepoints
Proposal 15: Consider NR MBS framework for group-common DCI transmission to a UE group for joint TCI state activation using a new beam indication RNTI for scrambling the CRC of the group-common DCI. 
Proposal 16: Confirm the working assumption on M SSBRI/CRI reporting per P-MPR value with M=1.
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