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Introduction 
In the incoming LS R1-2200887 (R2-2202002), RAN2 raised several questions on Rel-17 feMIMO, and would like feedback from RAN1. In this contribution, we will share our views on the questions related to Rel-17 multi-beam operation and try to provide the answers to these questions.
Discussion
CORESET to follow Unified TCI state
In this LS, RAN2 would like RAN1 feedback about the following:
	RAN2 has discussed the per CORESET RRC based indication based on RAN1 agreements.
· 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

RAN2 understands that the 1 bit RRC indication “followUnifiedTCI-State” would be needed for CORESET type “B”. RAN2 understanding is that it seems to indicate how the CORESET behaves with respect to the TCI state of PDSCH depending on the type (i.e. CSS or USS) of the SearchSpace that is linked to that CORESET. However, as in RRC there is no types of CORESETs RAN2 would like to ask RAN1 to clarify the intention of the indication in more details. 
Question 1.1: What is the intent behind this indication and why was it put to CORESET but not per SearchSpace? 
Question 1.2: Are there any limitation or conditions needs to specified for the "followUnifiedTCI-State" parameter? 
Question 1.3: How are the “DM-RS for non-UE dedicated PDCCH” in parameter "applyTCI-State-DL-List-r17"  and the CORESET B “followUnifiedTCI-State” related? 


Regarding Q1.1, per-CORESET configuration follows the Rel-15/16 principle for PDCCH beam, where SS sets associated with the same CORESET will have the same QCL assumption. If it is per-SearchSpace configuration, even the CSS sets are associated with the same CORESET, some of the CSS sets can be configured to apply the indicated Rel-17 TCI state but others not. This will introduce a new behaviour compared with Rel-15/16.
Proposal 1: On Question 1.1 in the LS R1-2200887 from RAN2:
· Answer: For applying or not applying the indicated Rel-17 TCI state, RAN1 has agreed per CORESET determination instead of per SearchSpace determination, which makes sure that the search space sets associated with the same CORESET will have the same QCL assumption.
[bookmark: _Hlk95049774]Regarding Q1.2, according to our understanding to the RAN1 agreement, UE doesn't expect to be configured to apply the indicated Rel-17 TCI state to a CORESET that is associated with any CSS set if any of the configured Rel-17 TCI states is not associated with the serving cell. We prefer to have this description in 331.
Proposal 2: On Question 1.2 in the LS R1-2200887 from RAN2:
· Answer: The parameter "followUnifiedTCI-State" is not expected to be configured or enabled for any CORESET associated with any CSS set if any of the configured TCI states is not associated with the serving cell, and RAN1 prefers to have the description in 331.
Regarding Q1.3, we see the parameters "applyTCI-State-DL-List-r17" and “followUnifiedTCI-State” can achieve the functionality to inform UE whether or not to apply the indicated Rel-17 TCI state to a certain CORESET, and it can be RAN2 signalling design whether supporting this functionality by either one of the parameters.
Proposal 3: On Question 1.3 in the LS R1-2200887 from RAN2:
· Answer: The parameters "applyTCI-State-DL-List-r17" and “followUnifiedTCI-State” can achieve the same functionality to inform UE whether or not to apply the indicated Rel-17 TCI state to a certain CORESET, and it can be RAN2 signalling design whether supporting this functionality by either one of them.

Parameter applyTCI-StateDL-List-r17
In this LS, RAN2 would like RAN1 feedback about the following:
	RAN2 notes there is discrepancy with the description and comment related to applyTCI-State-DL-List-r17. RAN2 has baseline implementation for this functionality where 1 bit “followUnifiedTCI-State" indication is added to “AssociatedReportConfigInfo” IE where QCL per an aperiodic resource set is currently configured i.e. all resource within NZP-CSI-RS resource set follow unified TCI state in DCI. 
Question 1.4: Is this RRC parameter implementation is according to intended functionality or should the indication be placed per NZP-CSI-RS resource set or resource. Note that these NZP-CSI-RS resource sets and resource configurations are not specific to AP? 
Note that it will be RAN2 signalling design whether supporting this functionality is 1 bit indication per field X, or by maintaining lists of field X.


[bookmark: _Hlk95049812]Regarding Q1.4, in our view, whether to apply the indicated Rel-17 TCI state should be configured per resource set instead of per resource. Since only AP CSI-RS (for CSI and BM) can share the indicated Rel-17 TCI state, it is okay to implement the “followUnifiedTCI-State" indication per “AssociatedReportConfigInfo”. It will be better to clarify AP CSI-RS for tracking cannot be configured with this parameter.
Proposal 4: On Question 1.4 in the LS R1-2200887 from RAN2:
· Answer: RAN1 is okay to implement the “followUnifiedTCI-State" indication per “AssociatedReportConfigInfo”. Note that aperiodic CSI-RS for tracking should be excluded from this configuration, and RAN1 prefers to have the description in 331.
· 

Parameter ApplyTCI-State-r17forSRS
In this LS, RAN2 would like RAN1 feedback about the following:
	RAN2 intends to add the parameter “followUnifiedTCI-State-r17” (ApplyTCI-State-r17forSRS in RAN1 RRC parameter list) to SRS-ResourceSet IE according to RAN1 guidance.
Question 1.5: Are the stated restrictions indicated in the L1 parameter excel (i.e. “This applies to the following: 1) Aperiodic SRS for BM, 2) SRS (of any time-domain behavior) for codebook, non-codebook, and antenna switching “)  should be placed in TS 38.331 or these will be specified by RAN1? If they should be specified in RAN2, are there any additional restrictions that have not yet been communicated? 
Question 1.6: RAN2 would also like to confirm whether also semi-persistent SRS (as RAN1 mentioned “of any time-domain behaviour) will follow unified TCI state in DCI or some coordination between RRC signalling, MAC CE and DCI is needed?


Regarding Q1.5, we see the RAN2 understanding is clear and correct, thus no additional restriction is needed. We also prefer to clarify the stated restrictions on the configurability in TS 38.331.
Proposal 5: On Question 1.5 in the LS R1-2200887 from RAN2:
· Answer: RAN1 is okay to implement the stated restrictions in TS 38.331, and no additional restriction has not yet been communicated.
Regarding Q1.6, SP SRS for CSI (including CB, NCB, and AS) can just follow the Rel-17 TCI state indicated by DCI or MAC-CE (if there is only one active TCI state), if configured. No additional coordination between RRC signalling, MAC CE and DCI is needed.
Proposal 6: On Question 1.6 in the LS R1-2200887 from RAN2:
· Answer: If configured by RRC, semi-persistent SRS (for codebook, non-codebook, and antenna switching) will follow the Rel-17 TCI state indicated by DCI or MAC-CE (if there is only one active TCI state), no additional coordination between RRC signalling, MAC CE and DCI is needed from RAN1’s point of view.

MPE 
In this LS, RAN2 would like RAN1 feedback about the following:
	In RAN2#116, RAN2 agreed the following
· 4: Rel-17 MPE configuration can be included in PHR-Config. Will ask R1 whether MPE information can apply to both ICBM and mTRP 

This will impact at least the corresponding MAC CE design but potentially also configuration. Further, the parameter excel has TBD on the range for configuring the MPE resource pool. RAN2 understanding is that the MPE-ResourcePool may be a list of SSB or CSI-RS resources, which will be configured by RRC but for which RAN1 has not yet indicated maximum number. RAN2 would need to know this to derive the number of bits needed for the resource IDs in the MPE resource pool.
Question 1.7: Please clarify the structure of the mpe-ResourcePool: Is it a list of SSB or CSI-RS resources (i.e. SSBRI or CRI), and what is the maximum number of resources configured in the pool?
RAN2 was also not clear on whether the MPE reporting would apply for the mTRP PHR and whether configuration mpe-Reporting-FR2 can apply to both BM case and mTRP case to activate the reporting, so RAN2 would like RAN1 to clarify this.
Question 1.8: Does the enhanced MPE reporting applies also to mTRP operation, and, if it does, will this be configured by mpe-Reporting-FR2 or is another RRC configuration needed?
Question 1.9: RAN1 to confirm whether the RAN2 should keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group, or move it to (per-cell) per BWP level as indicated in L1 parameter excel?
Question 1.10: Is reporting of PCMax,f,c needed for MPE information and if it is, should it be included per indicated SSBRI/CRI value or is it cell-specific?


[bookmark: _Hlk95055260]Regarding Q1.7, according to the following RAN1 agreement, the candidate resource pool corresponds to a CSI-RS/SSB resource set, i.e., NZP-CSI-RS-ResourceSet and CSI-SSB-ResourceSet, and the maximum number of resources configured in the pool can just follow the legacy.
	Agreement from RAN1#106bis
On Rel.17 enhancements to facilitate MPE mitigation, the candidate resource pool corresponds to a CSI-RS/SSB resource set configured via RRC (details up to RAN2) 


Proposal 7: On Question 1.7 in the LS R1-2200887 from RAN2:
· Answer: RAN1 agreed that the candidate resource pool corresponds to a NZP-CSI-RS-ResourceSet or a CSI-SSB-ResourceSet, thus the maximum number of resources configured in the pool can just follow the legacy.
Regarding Q1.8, in our view, the enhanced MPE reporting can be applied to any use case including mTRP operation, and the enhanced MPE reporting configuration should be the same regardless the use case. However, the enhanced MPE reporting cannot be combined with the multi-TRP PHR specified in Rel-17.
Proposal 8: On Question 1.8 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting can be applied to any use case including mTRP operation. However, the enhanced MPE reporting cannot be combined with the multi-TRP PHR specified in Rel-17.
Regarding Q1.9, in our view, the enhanced MPE reporting doesn't impact how the PHR-Config is provided. If the PHR-Config is provided per cell group, then we prefer not to change it.
Proposal 9: On Question 1.9 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting doesn't impact how the PHR-Config is provided, and RAN2 can keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group
Regarding Q1.10, in our view, the enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, and it should be remained the same as legacy.
Proposal 10: On Question 1.10 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should be remained the same as legacy.

BeamAppTime
In this LS, RAN2 would like RAN1 feedback about the following:
	RAN2 has been discussing on what level the BAT parameter should be configured. RAN2 has found guidance for per CCs per CSC  “with the common TCI state ID update”. However, it is not clear what “common TCI state ID update” means or exactly what is the correct level for configuring the parameter. 
Question 1.11: RAN2 would like to further confirm whether this parameter is per-UE (i.e. applicable to all cell groups per SCS), per cell group (i.e. within the same cell group, all cells use the same values per SCS), per cell (i.e. different cells may use different value per SCS), or something else?
Question 1.12: Is it correct understanding that the common TCI state ID update is when the same TCI state list is configured for multiple CCs with reference BWP/CC?  
Question 1.13: Please indicate what should be the value range for parameter beamAppTime-r17?


[bookmark: _Hlk95056135]Regarding Q1.11, this issue is still under discussion in RAN1. Thus, RAN1 may not be able to provide the answer before RAN1 concludes on this issue
Proposal 11: On Question 1.11 in the LS R1-2200887 from RAN2:
· Answer: This issue is still under discussion in RAN1
[bookmark: _Hlk95056099]Regarding Q1.12, according to the following RAN1 agreement, common TCI state ID update can be configured not only when the same TCI state list is configured for multiple BWPs/CCs with reference BWP/CC, but also when TCI state list is provided for each BWP/CC as in Rel-15/16.
	[bookmark: _Hlk89076665]Agreement from RAN1#106
On Rel.17 unified TCI framework, confirm the following working assumption as an agreement with a minor refinement highlighted in red 
For common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of [configured] CCs/BWPs: 
· RRC-configured TCI state pool(s) can be configured in the PDSCH configuration (PDSCH-Config) for each BWP/CC as in Rel-15/16
· Note: Such RRC-configured TCI state pool(s) configuration doesn’t imply that separate DL/UL TCI state pool is excluded or supported
· RRC-configured TCI state pool(s) can be absent in the PDSCH configuration (PDSCH-Config) for each BWP/CC, and replaced with a reference to RRC-configured TCI state pool(s) in a reference BWP/CC
· In the PDSCH configuration (PDSCH-Config) of the reference BWP/CC, RRC-configured TCI state pool(s) shall be configured
· For a BWP/CC where the PDSCH configuration contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC, the UE applies the RRC-configured TCI state pool(s) in the reference BWP/CC
· When the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type A/D source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type A/D source RS is in the BWP/CC to which the TCI state applies
· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1
· FFS: Introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band
· FFS: How to define reference BWP/CC


Proposal 12: On Question 1.12 in the LS R1-2200887 from RAN2:
· Answer: The understanding is not correct. Common TCI state ID update can be configured not only when the same TCI state list is configured for multiple BWPs/CCs with reference BWP/CC, but also when TCI state list is provided for each BWP/CC as in Rel-15/16.
Regarding Q1.13, this issue is still under discussion in RAN1. Thus, RAN1 may not be able to provide the answer before RAN1 concludes on this issue
Proposal 13: On Question 1.13 in the LS R1-2200887 from RAN2:
· Answer: This issue is still under discussion in RAN1

CSI-SSB-ResourceSet
In this LS, RAN2 would like RAN1 feedback about the following:
	Question 1.1314: Should it be possible for different SSB indexes in the same CSI-SSB-ResourceSet to be associated with different additionalPCI?


Regarding Q1.14, it is possible according to the following RAN1 agreement:
	Agreement from RAN1#104bis
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.


Proposal 14: On Question 1.14 in the LS R1-2200887 from RAN2:
· Answer: Yes, it is possible.

Simultaneous usage of different operation for different serving cells
In this LS, RAN2 would like RAN1 feedback about the following:
	RAN2 understanding is that all channels and RS in one serving cell have to follow one TCI state framework, either Rel-17 or Rel 15/16.
Question 1.1415: Please confirm whether above RAN2 understanding is correct.
Question 1.1516: can different serving cells in a cell group use different TCI framework (Rel-16 or Rel-17)?
Question 1.1617: can different serving cells in a cell group use different TCI mode (joint or separate) if Rel-17 unified TCI framework is configured?


The answers for these questions will depend on whether/how the following WA from RAN1#107 is confirmed by RAN1, and we propose to confirm this WA before provide our feedback to RAN2.
	Working Assumption from RAN1#107
UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo if the UE is configured with Rel-17 TCI in any CC in a band
· The CC list for Rel-16 multi-CC beam indication should not contain any CC configured with Rel-17 TCI  


Regarding Question 1.14, we can confirm RAN2’s understanding is correct if the WA is confirmed.
Proposal 15: On Question 1.15 in the LS R1-2200887 from RAN2:
· Answer: Yes, RAN2’s understanding is correct
Regarding Question 1.15, it is not clear what’s “cell group” means in this question. However, RAN1 can state that all CCs in the same band need to use the same TCI framework, if the WA is confirmed.
Proposal 16: On Question 1.16 in the LS R1-2200887 from RAN2:
· Answer: All serving cells in the same band need to use the same TCI framework
Regarding Question 1.16, RAN1 has not discussed this issue. In our view, it is reasonable that all CCs in a band should use the same TCI mode. RAN1 may also need an agreement on this issue.
Proposal 17: On Question 1.17 in the LS R1-2200887 from RAN2:
· Answer: All serving cells in the same band need to use the same TCI mode

BM power control configuration
In this LS, RAN2 would like RAN1 feedback about the following:
	In current running RRC CR the PO set(P0, alpha, closed loop index) is encoded in both UL TCI state as well in BWP-UL-Dedicated (that is outside of UL TCI state) and different values are enabled for each UL channel PUSCH, PUCCH, SRS. UE receives the UL pc configuration in either UL TCI states or in BWP UL-dedicated.

Question 1.1718: Is it correct understanding that network may provide UE the UL pc configuration in either UL TCI states or in BWP-UL-dedicated or should RAN2 choose one? If UL PC configuration is signalled in BWP-UL-dedicated only, how can the specific PC configuration (actually applied) be decided in PHY layer? 


Regarding Question 1.18, in our view, UL PC configuration can be in either UL TCI states or in BWP UL-dedicated, which can be decided by RAN2. However, if UL PC configuration is provided in BWP UL-dedicated, there should be an RRC association between an UL TCI state and an UL PC configuration since UE needs to determine the UL PC configuration based on the UL TCI state indicated/configured for a target channel/signal.
Proposal 18: On Question 1.18 in the LS R1-2200887 from RAN2:
· Answer: UL PC configuration can be in either UL TCI states or in BWP UL-dedicated, which can be decided by RAN2. However, if UL PC configuration is provided in BWP UL-dedicated, there should be an RRC association between an UL TCI state and an UL PC configuration since UE needs to determine the UL PC configuration based on the UL TCI state indicated/configured for a target channel/signal.
Conclusion
Based on the discussion in the previous sections, we made the following proposals:
Proposal 1: On Question 1.1 in the LS R1-2200887 from RAN2:
· Answer: For applying or not applying the indicated Rel-17 TCI state, RAN1 has agreed per CORESET determination instead of per SearchSpace determination, which makes sure that the search space sets associated with the same CORESET will have the same QCL assumption.

Proposal 2: On Question 1.2 in the LS R1-2200887 from RAN2:
· Answer: The parameter "followUnifiedTCI-State" is not expected to be configured or enabled for any CORESET associated with any CSS set if any of the configured TCI states is not associated with the serving cell, and RAN1 prefers to have the description in 331.
Proposal 3: On Question 1.3 in the LS R1-2200887 from RAN2:
· Answer: The parameters "applyTCI-State-DL-List-r17" and “followUnifiedTCI-State” can achieve the same functionality to inform UE whether or not to apply the indicated Rel-17 TCI state to a certain CORESET, and it can be RAN2 signalling design whether supporting this functionality by either one of them.
Proposal 4: On Question 1.4 in the LS R1-2200887 from RAN2:
· Answer: RAN1 is okay to implement the “followUnifiedTCI-State" indication per “AssociatedReportConfigInfo”. Note that aperiodic CSI-RS for tracking should be excluded from this configuration, and RAN1 prefers to have the description in 331.
Proposal 5: On Question 1.5 in the LS R1-2200887 from RAN2:
· Answer: RAN1 is okay to implement the stated restrictions in TS 38.331, and no additional restriction has not yet been communicated.
Proposal 6: On Question 1.6 in the LS R1-2200887 from RAN2:
· Answer: If configured by RRC, semi-persistent SRS (for codebook, non-codebook, and antenna switching) will follow the Rel-17 TCI state indicated by DCI or MAC-CE (if there is only one active TCI state), no additional coordination between RRC signalling, MAC CE and DCI is needed from RAN1’s point of view.
Proposal 7: On Question 1.7 in the LS R1-2200887 from RAN2:
· Answer: RAN1 agreed that the candidate resource pool corresponds to a NZP-CSI-RS-ResourceSet or a CSI-SSB-ResourceSet, thus the maximum number of resources configured in the pool can just follow the legacy.
Proposal 8: On Question 1.8 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting can be applied to any use case including mTRP operation. However, the enhanced MPE reporting cannot be combined with the multi-TRP PHR specified in Rel-17.
Proposal 9: On Question 1.9 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting doesn't impact how the PHR-Config is provided, and RAN2 can keep the MPE-Config-FR2-r17 in the PHR-Config IE, which is per cell group
Proposal 10: On Question 1.10 in the LS R1-2200887 from RAN2:
· Answer: The enhanced MPE reporting doesn't impact the reporting of PCMax,f,c, which should be remained the same as legacy.
Proposal 11: On Question 1.11 in the LS R1-2200887 from RAN2:
· Answer: This issue is still under discussion in RAN1
Proposal 12: On Question 1.12 in the LS R1-2200887 from RAN2:
· Answer: The understanding is not correct. Common TCI state ID update can be configured not only when the same TCI state list is configured for multiple BWPs/CCs with reference BWP/CC, but also when TCI state list is provided for each BWP/CC as in Rel-15/16.
Proposal 13: On Question 1.13 in the LS R1-2200887 from RAN2:
· Answer: This issue is still under discussion in RAN1
Proposal 14: On Question 1.14 in the LS R1-2200887 from RAN2:
· Answer: Yes, it is possible.
Proposal 15: On Question 1.15 in the LS R1-2200887 from RAN2:
· Answer: Yes, RAN2’s understanding is correct
Proposal 16: On Question 1.16 in the LS R1-2200887 from RAN2:
· Answer: All serving cells in the same band need to use the same TCI framework
Proposal 17: On Question 1.17 in the LS R1-2200887 from RAN2:
· Answer: All serving cells in the same band need to use the same TCI mode
Proposal 18: On Question 1.18 in the LS R1-2200887 from RAN2:
· Answer: UL PC configuration can be in either UL TCI states or in BWP UL-dedicated, which can be decided by RAN2. However, if UL PC configuration is provided in BWP UL-dedicated, there should be an RRC association between an UL TCI state and an UL PC configuration since UE needs to determine the UL PC configuration based on the UL TCI state indicated/configured for a target channel/signal.



