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1. Introduction
NR system specify multi-beam operation since 3GPP release 15 mainly to support FR2 systems. New WID for further enhancing NR MIMO [1] includes the objectives of enhancement on multi-beam operations. In this contribution, we present our views on various aspects on NR multi-beam operation enhancement. In particular, we will present our views on unified TCI state and common beam operation, inter-cell mobility, UL beam selection and MPE issues.
2. Unified TCI Framework
We have agreed that the SRS for codebook or non-codebook transmission can optionally follow the indicated Rel-17 TCI state. In other word, the gNB uses RRC signaling to explicitly configure whether the SRS for codebook or non-codebook transmission to follow the indicated Rel-17 TCI state. However, the PUSCH always follows the indicated Rel-17 TCI state. If the SRS for codebook or non-codebook transmission does not follow the indicated Rel-17 TCI state, the specification on PUSCH would break per the specification in 38.214. NR specification in 38.214 requires the PUSCH uses the same antenna ports as the SRS resource indicated by the DCI (copied in table below), which means they have to use the same Tx beam.
	In 38.214:
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc91695480]6.1.1.1	Codebook based UL transmission
…
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
[bookmark: _Toc11352141][bookmark: _Toc20318031][bookmark: _Toc27299929][bookmark: _Toc29673202][bookmark: _Toc29673343][bookmark: _Toc29674336][bookmark: _Toc36645566][bookmark: _Toc45810611][bookmark: _Toc91695481]6.1.1.2	Non-Codebook based UL transmission
…

The UE shall transmit PUSCH using the same antenna ports as the SRS port(s) in the SRS resource(s) indicated by SRI(s) given by DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3, where the SRS port in (i+1)-th SRS resource in the SRS resource set is indexed as . 
…


To satisfy the requirement of same antenna ports, the SRS resource for codebook and non-codebook must always be applied the TCI state same to the indicated Rel-17 TCI state. To implement that, one method is to specify that SRS for codebook and non-codebook always follow the indicated Rel-17 TCI states, just as the PUSCH and PUCCH. Another method is to mandate the gNB to always use RRC to configure the SRS resource to follow the Rel-17 TCI state.
[bookmark: _Hlk95311210]Proposal 1: To meet the requirement of “same antenna ports as the indicated SRS resource” on PUSCH transmission, support one of the following options:
· Option 1: the SRS resource for codebook and non-codebook always follow the indicated Rel-17 TCI state. The corresponding RRC parameter is not used.
· Option 2: The UE expects that the gNB always use RRC to configure the SRS resource for codebook and non-codebook to follow the indicated Rel-17 TCI state.
In Rel-17, for those SRS resources that do not follow the indicated Rel-17 TCI state, the gNB can use legacy MAC CE or RRC method to indicate a Rel-17 TCI state:
	Agreement
On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 spatial relation based on the Rel-15/16 spatial relation rules (on source-target relations) can be configured as a target signal of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
· This feature does not require a new type of source RS on top of the ones supported for UL TCI and joint DL /UL TCI  
· Note: This doesn’t preclude the content of pending proposal 1.E (on CSI -RS for CSI as QCL Type-A/D source RS) to be agreed in the future
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL /UL TCI (this issue is up to RAN2)
· Note: A Rel-17 UE is not required to support both this feature and optional Rel-16 features of SRS spatial relation info within a same band


 On remaining issue is how to provide PC parameters (including PL RS) to such SRS resources. As specified in Rel-15/16, the PC parameters are configured per SRS resource set so that same power control is applied to all the SRS resources in the same set to support proper beam sweeping. However, in rel-17, PC parameters is associated with each TCI state. If this method is also applied to those SRS resources, the gNB would have to guarantee all the TCI states configured to SRS resources in the same set are associated with same PC parameters, which is big limitation on gNB implementation. Another method is to reuse the Rel-15/16 mechanism, i.e., reuse the PC parameters configured to each SRS resource set.
[bookmark: _Hlk95257354]Proposal 2: In Rel-17, for those SRS resources that do not follow the indicated Rel-17 TCI state, the PC parameters (including PL RS) are configured per SRS set, as in Rel-15/16.
We reached the following agreement on CORESET/SS partition for Rel-17 unified TCI framework:
	Agreement
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception:
· For discussion purposes, define as follows:
· ‘CORESET A’: A CORESET other than CORESET#0 associated with only UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with: 
· [USS and/or CSS Type 3]
· ‘CORESET B’:  A CORESET other than CORESET#0 associated with only non-UE-dedicated reception on PDCCH in a CC, comprising CORESETs in association with:
· [CSS or CSS other than Type 3]
· ‘CORESET C’: A CORESET other than CORESET#0 associated with both UE-dedicated and non-UE-dedicated reception on PDCCH in a CC
· CORESET#0
· For Rel-17 TCI state indication, support per CORESET determination as follows:
· For any PDCCH reception on a ‘CORESET A’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on a ‘CORESET B’ and the respective PDSCH reception, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· FFS: For intra-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· FFS: For inter-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· FFS: The TCI state of CORESET 0


One FFS point is the definition for CORESET A and CORESET B. As specified in 38.213, CSS Type 3 can carry DCI with C-RNTI/MCS-C-RNTI in primary cell but in SCell, it can not carry UE-dedicated DCI. Therefore, CSS Type 3 in primary cell can be considered as a UE-dedicated transmission, but in SCell, it is a UE-common transmission. So, ‘CORESET A’ shall be a CORESET other than CORESET#0 associated with a USS or a CSS Type 3 in Primary cell, and ‘CORESET B’ shall be a CORESET other than CORESET#0 associated with a CSS other than Type 3 or CSS Type 3 in SCell.
[bookmark: _Hlk95257360]Proposal 3: Define the ‘CORESET A’ and ‘CORESET B’ as follows:
· ‘CORESET A’is a CORSET other than CORESET#0 associated with a USS in any cell or a CSS Type 3 in primary cell,
· ‘CORESET B’ is a CORESET other than CORESET#0 associated with a CSS other than Type 3 in any cell or CSS Type 3 in SCell.
Regarding the CORSET C, we prefer not to support it. CORESET C is a CORESET associated with both UE-dedicated and non-UE-dedicated transmission. As in the Rel-17 unified TCI framework design, UE-dedicated PDCCH always follows the indicated Rel-17 TCI state, but non-UE-dedicated PDCCH can optionally follow the indicated Rel-17 intra-cell TCI state and always not follow the Rel-17 inter-cell TCI state. Thus, the consequence of introducing ‘CORESET C’ would cause ambiguity to system operation of Rel-17 unified TCI framework and even revert previous agreement. 
[bookmark: _Hlk95257378]Proposal 4: Do not support ‘CORESET C’ in Rel-17 unified TCI framework.
In Rel-15/16, gNB can use MAC CE to indicate a TCI state to the CORESET #0 and the QCL source CSI-RS shall be QCLed to a SSB so that the UE can derive the configuration of SS#0 associated with the CORESET#0. In Rel-17, this design shall be kept so that the UE is still able to derive the configuration of SS#0. Furthermore, the QCL source CSI-RS resource contained in that TCI state shall be QCLed to a serving cell SSB.
[bookmark: _Hlk95257390]Proposal 5: In Rel-17, the gNB uses MAC CE to indicate a Rel-17 TCI state for CORESET#0 and the QCL source in the Rel-17 TCI state shall be QCLed to serving cell SSB.
In Rel-17 unified TCI framework, after the BFRQ is received correctly, the UE resets the UL TCI state on PUSCH, PUCCH and SRS accordingly:
	Agreement
On Rel-17 unified TCI framework, after X symbols from the UE receives the BFRR from NW, the UE uses the same UL spatial filter as the one associated with the index q new or the last PRACH transmission for all PUSCH transmissions and all of PUCCH resources in a CC, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PUSCH and all of PUCCH resources.
· The above applies to Rel-15/16 SpCell BFR , Rel-16 CBRA based SpCell BFR, and Rel-16 SCell BFR 
· Note: q new is a candidate beam identified by the UE in set q1. q1 is the set of candidate beams
· FFS : UL PC control including q u , q d , and closed loop index


The UL power control parameters for PUSCH can be set to: P0, alpha and closed loop index are set to the ones in the default PC parameter set for PUSCH when one TCI state is not associated with  PC parameters and PL RS = qnew. The UL power control parameters for PUCCH can be set to P0 and closed loop index are set to the ones in the default PC parameter set for PUCCH and PL RS = qnew. For the SRS resource, the UL PC parameters can be P0 and closed loop index in the default PC parameter set for the case when a TCI state is associated with PC parameter for SRS resource and PL RS = qnew.
[bookmark: _Hlk95257396]Proposal 6: In Rel-17 unified TCI framework, the UL PC parameters for PUSCH/PUCCH/SRS after BFR are:
· For PUSCH: P0, alpha and closed loop index are the ones in the default PC parameter set for PUSCH and qd = qnew.,
· For PUCCH: P0 and closed loop index are the ones in the default PC parameter set for PUCCH and qd = qnew.
· For SRS: P0 and closed loop index are the ones in the default PC parameter set for SRS and qd = qnew.
In Rel-16, each SRI codepoint is associated with the power control settings of (P0, alpha, closed loop index) and PL-RS. For each PUSCH scheduled by a DCI, the UE shall apply the uplink power control parameters that are associated with the indicated SRI codepoint. For URLLC transmission, a separate P0 is configured and the open-loop power control indication field in DCI format indicates which P0 shall be applied on PUSCH transmission. In rel-17, each UL or joint TCI state is associated with a setting of (P0, alpha, closed loop index). To support the same function for URLLC as in Rel-16, we can configure a P0 for URLLC and the DCI format can indicate the UE to apply the P0 configured for URLLC or the P0 associated with the Rel-17 indicated UL TCI on PUSCH transmission.
[bookmark: _Hlk95257404]Proposal 7: To support URLLC power control in Rel-17 Unified TCI framework, DCI format 0_1 or 0_2 can indicate the UE to apply the P0 configured for URLLC or the P0 associated with the indicated Rel-17 TCI state.
3. Rel-17 TCI State Indication Signaling 
As in previous agreement, the BAT is configured for a given SCS:
	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


First of all, we do not see use case to support a second configured BAT. That only complicate the system design and operation.
[bookmark: _Hlk95257446]Proposal 8: Do not support a second BAT.
The BAT can be configured per CC. In multi-CC common TCI state update, the CCs with same SCS shall be configured with same BAT value to avoid ambiguity in determining the first slot where the indicated TCI state is applied. Configuring BAT per Cell group is a alternative too. But it seems to have less flexibility. On CC not configured with common TCI state ID update, the first slot is determined based on the smallest SCS of DL BWP and UL BWP of that CC.
[bookmark: _Hlk83583238][bookmark: _Hlk95257457]Proposal 9: BAT is configured per CC and in a CC not configured with common TCI state ID update, the first slot is determined based on the smallest SCS of DL BWP and UL BWP of that CC.
As agreed previously, the gap between the last symbol of DCI carrying TCI indication and the first slot of TCI state application shall meet the UE capability. And the location of the first slot is determined according to the position of the ACK to beam indication DCI. In real system operation, it is possible that the gap between the last symbol of beam indication and the determined first slot does not meet the UE capability. When that happens, the UE is not able to apply the indicated TCI state starting from the determine first slot. 
[bookmark: _Hlk83583247]Proposal 10: When the gap between the last symbol of beam indication DCI and the determined first slot does not meet the UE capability, the UE starts to apply the indicated TCI state in the first slot that can satisfy the UE capability.
We have agreed to reuse the TCI field in DCI 1_1/1_2 with PDSCH assignment to indicate unified TCI state(s). And it was decided that the ACK/NACK of corresponding PDSCH is the acknowledge to the TCI indication. In our view, this decision on TCI indication acknowledge has some issue. The NACK of PDSCH cannot be used as the acknowledgement to the DCI carrying beam indication due to following reasons:
· In Type-1 codebook, the UE generates the HARQ codebook according to the the [image: ] occasions for candidate PDSCH receptions, which are determined by the PDSCH-TimeDomainResourceAllocation and dl-DataToUL-ACK configured in RRC. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. So, even when the DCI carrying beam indication at slot n is not received by the UE correctly, the UE still reports NACK in the corresponding HARQ-ACK information bit. 
· In Type-2 codebook, the UE generate the HARQ codebook dynamically based on the DAI value contained in DCI. If a DCI is not detected by the UE, the UE is able to detect the missing of that DCI by checking the value of DAI in detected DCI formats and then the UE reports NACK in the HARQ-ACK information bit corresponding to that missing DCI.
We can observe that the UE still reports NACK bit even when the DCI is not correctly received by the UE. We propose to correct this issue and only use the ACK of the PDSCH as the ACK to the beam indication.
[bookmark: _Hlk61800297][bookmark: _Hlk95257474][bookmark: _Hlk83583257]Proposal 11: For DCI format 1_1 and 1_2 with PDSCH assignment indicating TCI state, the acknowledgement to the TCI state update is the ACK of the PDSCH.
One remaining issue of indicating Rel-17 TCI state is which activated TCI states shall be applied when the DCI indicating Rel-17 TCI state and the scheduled PDSCH/PUSCH/PUCCH are transmitted before and after the application time of one MAC CE TCI state activation command. An example is shown in Figure 1 to illustrate the issue.
 [image: ]
Figure 1
As shown in Figure 1, the first MAC CE activation command maps 001 to {DL TCI state -1 and UL TCI state-2} and the second MAC CE activation command maps 001 to DL TCI state -3. A TCI indication DCI is sent before the application time of the second MAC CE command and a PDSCH/PUSCH/PUCCH transmitted after that application time is supposed to follow the TCI state indicated by that DCI. The issue is which activated states the indicated TCI state on the PDSCH/PUSCH/PUCCH should be based on: the activated TCI states in the slot when the DCI is sent or the activated TCI states in the slot when the PDSCH/PUSCH/PUCCH is sent. In separate TCI state case, the indicated TCI state shall be based on the activated TCI states in the slot with TCI state indication DCI. Otherwise, the PDSCH/PUSCH/PUCCH transmission might meet transmission difficulty if the MAC CE command changes the mapping. 
[bookmark: _Hlk95257484]Proposal 12: When separate TCI states are configured, the indicated TCI state on PDSCH/PUSCH/PUCCH should be based on the activated TCI states in the slot with TCI state indication DCI.
4. Inter-cell beam management
On the beam indication of inter-cell beam management, one key FFS point is what are the ‘non-UE dedicated channels/signals’ where the Rel-17 indicated TCI state shall not be applied.  For that, we can consider each PDCCH separately:
· CORESET#0: The Type0/0A/2-PDCCH CSS set can be associated with CORESET#0. For the search space #0, the UE determines the PDCCH monitoring occasions associated with the serving cell SSB that is associated with the CSI-RS resource configured as QCL source in the TCI state indicated to the CORESET#0. Therefore, a TCI state associated with non-serving cell SSB can not be applied to CORESET#0.
· Type3-PDCCH CSS set: In the PDCCH in Type3-PDCCH CSS set, the UE can be configured to monitor C-RNTI and MCS-C-RNTI in primary cell.  Therefore, the rel-17 indicated TCI state shall be applied to PDCCH of Type3-PDCCH CSS set and associated PDSCHs in primary cell. But in SCell, the indicated TCI state shall not be applied to PDCCH of Type3-PDCCH CSS set.
[bookmark: _Hlk83583317]Proposal 13: In inter-cell beam management, the indicated TCI state associated with non-serving cell SSB shall NOT be applied to:
· The PDCCH associated CORESET#0 and corresponding PDSCH.
· The PDCCH in Type3-PDCCH CSS set in SCell and corresponding PDSCH.
The issue of number of PCIs different from the serving cell configured in RRC for beam measurement and reporting was discussed and the following agreement was reached: 
	 Agreement
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, NMAX (the maximum number of RRC-configured PCIs different from the serving cell for measurement/reporting) is up to UE capability with candidate values of at least 1 and X.
· Note: The upper bound for X as agreed in AI 8.1.2.2
· When NMAX is configured to be X, the UE is RRC-configured for L1-RSRP measurement with up to X PCIs different from the serving cell PCI 
· Additional restriction may be added by RAN4
· FFS: UE measurement behaviour when SSBs associated with different PCIs overlap, including whether this is up to UE capability 


One FFS point is how to deal with the overlapping SSBs of different PCIs.  From the perspective of one UE, it is not desired to be requested to measure overlapping SSBs of different cells at the same time. That could significantly increase the UE complexity. Furthermore, requesting UE to measure SSBs of multiple cells does not have clear technical motivation in practical deployment. The non-serving cell involved in inter-cell beam management and inter-cell mTRP operation shall be determined based on L3 measurement since such a decision shall be based on long-term measurement, not L1 measurement. On the other hand, L1-RSRP measurement is mainly used to determine the ‘best’ TCI for beam switch. Therefore, from the perspective of both UE and system operation, it is not expected to measure SSBs of different PCIs at the same time. 
[bookmark: _Hlk83583327]Proposal 14: The UE does not expect to be configured to measure two overlapping SSBs associated with different PCIs.
5. MPUE
The following WA was made for UE capability reporting to support muti-panel selection:
	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


In our view, this WA should be confirmed with the FFS being included. If identical value sets are not allowed, the WA might lose most of the use case in practical system since general UE implementation might assume same configuration for different panels.
[bookmark: _Hlk95257541]Proposal 15: Confirm the WA with allowing identical value sets.
A new beam reporting mechanism was agreed:
	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


One FFS issue is the Option 1 and Option 2. They have different use cases. The use case for Option 1 is when the UE only turns on one panel or the UE determine to only use one panel for UL transmission. In that scenario, the UE would always report the same value for all CRI/SSBRI. Thus, implementing Option 2 would waste the UCI overhead. And the use case for Option 2 is when the UE has more than one active UL panel ready for UL transmission. Therefore, we propose to support both Option 1 and Option 2.
[bookmark: _Hlk95257550]Proposal 16: Support both Option 1 and Option 2.
Regarding the WA on acknowledgement mechanism, we should not confirm it before any detailed design is agreed in RAN1. First of all, the use case of acknowledgment mechanism is not clear.  Even if such a beam reporting is lost and the gNB does not receive it correctly, the system still works as normal. The reason is because the later PUSCH transmission does not depend on that beam reporting. The configuration of PUSCH transmission is separately indicated in DCI and the UE is not required to derive anything for PUSCH according to that beam reporting. Secondly, all the examples of acknowledgement mechanisms have technical issues. One example is using TCI update. TCI update can not be used as ACK for such a beam reporting because the TCI update transmission is not related with the beam reporting at all. No matter there is beam reporting or not, the gNB can send a TCI update signaling. Another example is to reserve some TCI codepoint or introduce dedicated field in MAC CE. They are not preferred. Reserving TCI point would cost the overhead of TCI field and we can not use higher layer signaling to ack a physical layer reporting. Another example is BFR like mechanism. In PCell BFR, the ACK to BFRQ is DCI detected in SS-BFR and in SCell BFR, the ACK to BFRQ is the ACK to the PUSCH carrying MAC CE BFRQ. The method using dedicated SS and CORESET can not be used here since we cannot afford to reserve one dedicated SS/CORESET for one purpose. Therefore, it seems the only feasible method is the MAC CE based transmission with ACK. The UE reports the new beam reporting in MAC CE and the ACK to this beam reporting is the ACK to the PUSCH carrying the MAC CE.
[bookmark: _Hlk95257561]Proposal 17: Do not confirm the WA of ack mechanism if we cannot agree on detailed design.
Proposal 18: Reusing the SCell BFR response mechanism for the ack mechanism. The UE reports the beam reporting in MAC CE and the acknowledge is the ACK to the PUSCH carrying the MAC CE.
6. MPE Reporting
In rel-17, we specified the scheme of reporting P-MPR for one or multiple CRIs or SSBRIs. However, with only the P-MPR value, the gNB still cannot determine which CSI-RS resource or SSB is not good candidate for UL transmission. The reason is the MPE issue only happens when the Pcmax is achieved but the P-MPR value only tells the maximal power back off. Whether Pcmax is achieved for one particular beam direction cannot be determined based on that.  To assist the decision at the gNB side, L1-RSRP measurement of CRI or SSBRI shall also be reported. 
[bookmark: _Hlk86954372][bookmark: _Hlk71484967][bookmark: _Hlk78827476]Proposal 19: In addition to P-MPR value, the UE also reports the L1-RSRP measurement of each reported CRI/SSBRI. 
Another remaining issue is the condition that the UE reports the P-MPR values. As specified in Rel-16, the UE reports the P-MPR value when it is larger than P_MPR_00. Similarly, the same method shall be used for the per-resource P-MPR reporting. The UE is configured with a set of CSI-RS resources or SSBs, when one or more of those CSI-RS resources or SSBs has P-PMR > P_MPR_00, the UE can trigger the P-MPR reporting MAC CE.
[bookmark: _Hlk86954380]Proposal 20: The UE reports the P-MPR for CRI/SSBRI when one or more of the configured CSI-RS/SSB has P-MPR > P_MPR_00
7. Conclusion
In this contribution, we presented our views on enhancements for multi-beam operation. Based on the discussion, the following proposals and observations are provided:
Proposal 1: To meet the requirement of “same antenna ports as the indicated SRS resource” on PUSCH transmission, support one of the following options:
· Option 1: the SRS resource for codebook and non-codebook always follow the indicated Rel-17 TCI state. The corresponding RRC parameter is not used.
· Option 2: The UE expects that the gNB always use RRC to configure the SRS resource for codebook and non-codebook to follow the indicated Rel-17 TCI state.
Proposal 2: In Rel-17, for those SRS resources that do not follow the indicated Rel-17 TCI state, the PC parameters (including PL RS) are configured per SRS set, as in Rel-15/16.
Proposal 3: Define the ‘CORESET A’ and ‘CORESET B’ as follows:
· ‘CORESET A’is a CORSET other than CORESET#0 associated with a USS in any cell or a CSS Type 3 in primary cell,
· ‘CORESET B’ is a CORESET other than CORESET#0 associated with a CSS other than Type 3 in any cell or CSS Type 3 in SCell.
Proposal 4: Do not support ‘CORESET C’ in Rel-17 unified TCI framework.
Proposal 5: In Rel-17, the gNB uses MAC CE to indicate a Rel-17 TCI state for CORESET#0 and the QCL source in the Rel-17 TCI state shall be QCLed to serving cell SSB.
Proposal 6: In Rel-17 unified TCI framework, the UL PC parameters for PUSCH/PUCCH/SRS after BFR are:
· For PUSCH: P0, alpha and closed loop index are the ones in the default PC parameter set for PUSCH and qd = qnew.,
· For PUCCH: P0 and closed loop index are the ones in the default PC parameter set for PUCCH and qd = qnew.
· For SRS: P0 and closed loop index are the ones in the default PC parameter set for SRS and qd = qnew.
Proposal 7: To support URLLC power control in Rel-17 Unified TCI framework, DCI format 0_1 or 0_2 can indicate the UE to apply the P0 configured for URLLC or the P0 associated with the indicated Rel-17 TCI state.
Proposal 8: Do not support a second BAT.
Proposal 9: BAT is configured per CC and in a CC not configured with common TCI state ID update, the first slot is determined based on the smallest SCS of DL BWP and UL BWP of that CC.
Proposal 10: When the gap between the last symbol of beam indication DCI and the determined first slot does not meet the UE capability, the UE starts to apply the indicated TCI state in the first slot that can satisfy the UE capability.
Proposal 11: For DCI format 1_1 and 1_2 with PDSCH assignment indicating TCI state, the acknowledgement to the TCI state update is the ACK of the PDSCH.
Proposal 12: When separate TCI states are configured, the indicated TCI state on PDSCH/PUSCH/PUCCH should be based on the activated TCI states in the slot with TCI state indication DCI.
Proposal 13: In inter-cell beam management, the indicated TCI state associated with non-serving cell SSB shall NOT be applied to:
· The PDCCH associated CORESET#0 and corresponding PDSCH.
· The PDCCH in Type3-PDCCH CSS set in SCell and corresponding PDSCH.
Proposal 14: The UE does not expect to be configured to measure two overlapping SSBs associated with different PCIs.
Proposal 15: Confirm the WA with allowing identical value sets.
Proposal 16: Support both Option 1 and Option 2.
Proposal 17: Do not confirm the WA of ack mechanism if we cannot agree on detailed design.
Proposal 18: Reusing the SCell BFR response mechanism for the ack mechanism. The UE reports the beam reporting in MAC CE and the acknowledge is the ACK to the PUSCH carrying the MAC CE.
Proposal 19: In addition to P-MPR value, the UE also reports the L1-RSRP measurement of each reported CRI/SSBRI. 
Proposal 20: The UE reports the P-MPR for CRI/SSBRI when one or more of the configured CSI-RS/SSB has P-MPR > P_MPR_00
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