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Introduction
In this contribution, we discuss the beam-management-related enhancements.
[Issue 1] Unified TCI framework 
2.1 Configuration of Rel-15/Rel-16 TCI/SpatialRelationInfo and Rel.17 TCI state
In RAN1#107e, following working assumption was made.
	Working Assumption
The 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


The drawback of the working assumption is gNB cannot configure both one UE feature using Rel-15/Rel-16 TCI/SpatialRelationInfo (e.g. Rel.16/17 M-TRP and positioning) and another UE feature using Rel.17 TCI state (e.g. L1/L2 inter cell mobility) in the same band. However, we can understand the necessity of the restriction, because it would be burden for UE to support both one set of 64 TCI states in Rel.15 framework and another set of 64 TCI states in Rel.17 framework. Hence, we can support to confirm the working assumption. Here, the intention of the proposal does not preclude to configure spatialRelationInfoPos for positioning, hence, we suggest to add an exception for spatialRelationInfoPos.
Another discussion point is whether the above restriction is applied “per band” or “per UE”. Based on the discussion of UE features, most probably UE feature for Rel.17 TCI state will be defined “per band”. Some companies even propose smaller granularity (e.g. per band in band combination). It means it is possible that a UE support Rel.17 TCI state in Band #1 but not support in Band #2. In that case, if the restriction is applied “per UE”, there is no way to indicate TCI state in Band #2.
Proposal 2-1:
· Confirm the WA in RAN1#107e with the following modification: 
· The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except for spatialRelationInfoPos) 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

2.2 SRS resource not sharing the indicated Rel.17 TCI state
In RAN1#107e, it was agreed that any SRS resources/resource-sets, that is a valid target signal of a Rel-15/16 spatial relation, can be configured with Rel.17 TCI states. However, how to handle the case if the SRS resource is not sharing the indicated Rel.17 TCI state was not agreed yet. In RAN1#107e, the following proposal was discussed.
	Revised proposal 1.A.2: On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but 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), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Applies for both intra-cell and inter-cell beam indication
· Preserve the Rel-15/16 principle of per-SRS-resource-set UL PC parameter configuration/activation. Down select (maintenance) at least between the following two options for the exact scheme:
· Opt1: In such a case, UE ignores the UL PC parameters associated with the UL or, if applicable, joint TCI state for SRS, and legacy Rel-15/16 UL PC parameter configuration/activation signaling is reused; otherwise, if SRS resource or resource set shares the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, UE does not expect legacy Rel-15/16 UL PC parameter configuration for SRS.
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation per SRS resource set is used
· Note: Further clarification and/or possible compromise between the two are not precluded
· The MAC-CE signaling for the Rel-17 mechanism(s) shall fully reuse, to the fullest possible extent, the MAC-CE for the Rel-15/16 spatial relation info update
· Note: To the fullest possible extent, not to introduce any new MAC-CE. The exact details are up to RAN2. 
· Note: A Rel-17 UE is not required to support both this feature and Rel-16 AP SRS SpatialRelationInfo update within the same band.


The above proposal tries to clarify that the SRS resources not sharing the indicated Rel.17 TCI state can be configured with Rel.17 UL or joint TCI state by using similar mechanisms as Rel.15/16 spatial relation. We believe the above proposal is essential for Rel.17 unified TCI framework, because there is no other way to indicate beam of some SRS resources not sharing the indicated Rel.17 TCI state (e.g. P/SP SRS resources). In the proposal, how to indicate UL PC parameters was discussed. We believe that Rel-15/16 mechanism can be reused to indicate UL PC parameters for SRS resources not sharing the indicated Rel.17 TCI state.
Proposal 2-2:
· On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but 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), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation per SRS resource set is used
· Applies for both intra-cell and inter-cell beam indication

2.3 Intra/inter cell beam indication for CORESET
In RAN1#107 e-meeting, following WA and agreement were made. 
	Working Assumption
For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
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


The main remaining issue is whether CORESET C is supported or not for intra-cell BM and inter-cell BM. In Rel.15, one CORESET can be configured with CSS and USS. Since Rel.17 TCI framework replaces Rel.15/16 TCI framework, we should not prohibit configuration of what was allowed in Rel.15/16. Hence, we suggest supporting CORESET C for both intra-cell and inter-cell BM.
On applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception for CORESET C, whether it is decided per CORESET or per search space should be discussed. The above WA partially covers this issue, but due to lots of [ ] in the WA, it is not yet clear for CORESET C.
Proposal 2-3:
· Confirm the WA in RAN1#107e with update:
· For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.

[bookmark: _Hlk94181719]Based on Proposal 2-3, the above WA only covers the case of CORESET A in the agreement. For CORESET C and CORESET0, it is not yet decided whether “per CORESET determination” or “per search space determination” is applied. For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, we can consider the following two alternatives:
· For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception,
· Alt.1) per CORESET determination
· Whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC 
· Alt.2) per search space determination
· For USS and CSS Type 3 in CORESET C, UE always applies the indicated Rel-17 TCI state.
· For CSS other than CSS Type 3 in CORESET C, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC.
In our view, it is preferable to apply the indicated Rel-17 TCI state for USS in CORESET C. Hence, our preference is Alt.2.
For CORESET 0, the same mechanism as CORESET B can be applied.

Proposal 2-4:
· Agreement in RAN1#107e is updated as below.
· 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
· For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, down select from the following:
· Alt.1) per CORESET determination
· Whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· Alt.2) per search space determination
· For USS and CSS Type 3 in CORESET C, UE always applies the indicated Rel-17 TCI state.
· For CSS other than CSS Type 3 in CORESET C, 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 inter-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, down select from the following:
· Alt.1) per CORESET determination
· Whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· Alt.2) per search space determination
· For USS and CSS Type 3 in CORESET C, UE always applies the indicated Rel-17 TCI state.
· For CSS other than CSS Type 3 in CORESET C, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC.
· FFS: The TCI state of For CORESET 0
· For any PDCCH reception on a ‘CORESET 0’ 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

2.4 UE capability of the number of RRC configured TCI states
In Rel.15, the number of RRC configured TCI states for PDSCH is reported in UE capability signaling. UE can report up to 128 TCI states, and UE is mandated to report at least 64 TCI states in FR2. In FR1, UE is mandated to report the maximum number of allowed SSBs in the band.
	tci-StatePDSCH
Defines support of TCI-States for PDSCH. The capability signalling comprises the following parameters:
-	maxNumberConfiguredTCIstatesPerCC indicates the maximum number of configured TCI-states per CC for PDSCH. For FR2, the UE is mandated to set the value at least to 64 (i.e. value 128 is an optional value). For FR1, the UE is mandated to set these values at least to the maximum number of allowed SSBs in the supported band;
-	maxNumberActiveTCI-PerBWP indicates the maximum number of activated TCI-states per BWP per CC, including control and data. If a UE reports X active TCI state(s), it is not expected that more than X active QCL type D assumption(s) for any PDSCH and any CORESETs for a given BWP of a serving cell become active for the UE. The UE shall include this field.
Note the UE is required to track only the active TCI states.

The UE is mandated to report tci-StatePDSCH.
	Band
	Yes
	N/A
	N/A


In order to operate Rel.17 TCI framework with the same number of SSBs in Rel.15, we believe it is essential to have the same mandatory/basic value of the number of configured TCI states in Rel.15. For joint DL/UL TCI state and DL only TCI state, to make system work with 64 SSBs, UE should support 64 TCI states in FR2 and “the maximum number of allowed SSBs in the band” TCI states in FR1. For UL only TCI states, to make system work with 64 SSBs assuming the beam correspondence, UL only TCI states should support at least 64 as the mandatory value in FR2.
Proposal 2-5:
· For the UE capability of the number of configured TCI states per BWP or per CC: 
· In FR2, UE supporting Rel.17 TCI framework shall support at least 64, for joint DL/UL TCI state, DL only TCI state, and UL only TCI state.
· In FR1, UE supporting Rel.17 TCI framework shall support at least “the maximum number of allowed SSBs in the supported band”, for joint DL/UL TCI state, and DL only TCI state.

[Issue 2] L1/L2-centric inter-cell mobility 
3.1 Paging/short message
In RAN1#107 e-meeting, following agreement was made.
	Agreement
With regards to the below question in RAN2 LS, provide the following response.
	If UE is receiving DL data from TRP with different PCI on dedicated channels, is the UE still able to receive short message (e.g. paging) and system information from serving cell TRP at the same time?


Answer: No, it is not.
LS is endorsed in R1-2112707.


In the above agreement, “at the same time” is not clear from RAN1 perspective, i.e., it could mean “on the same symbol” or “at the same state of MAC CE activation”. In our understanding, it means “on the same symbol”. Hence, we need to discuss how to handle the case that UE receives signal from non-serving cell and paging/short message on different symbol.
For UE with capable of / activated with one TCI state, it is difficult to receive both paging/short message from serving cell and signal from non-serving cell during a period even on different symbols, because TCI state of serving cell and TCI state of non-serving cell should be different (i.e. total number of active TCI states exceeds the UE capability). However, for UE with capable of / activated with more than one TCI state, it is possible to receive signal from non-serving cell and paging/short message at least on different symbols. If the signal from non-serving cell and paging/short message are received on different symbols, UE can receive both. Meanwhile, if the signal from non-serving cell and paging/short message are received on the same symbol, we should define the prioritization rule, i.e., which one to be received. In our view, paging/short message has higher priority, because short message includes Earthquake and Tsunami Warning System (ETWS), and it has the latency requirement. 
Proposal 3-1:
· For UE with activated with more than one TCI state, 
· 1) if the symbols of paging/short message/SI from serving cell are not overlapped with the symbols of DL signals from non-serving cell, UE receives both.
· 2) if at least one symbol of paging/short message/SI from serving cell is overlapped with the symbol of DL signals from non-serving cell, UE receives paging/short message/SI.

3.2 Rate matching around non-serving cell SSB 
Whether to apply the rate matching between serving cell and non-serving cells is not agreed yet. In our understanding, rate matching of PDSCH/PDCCH around SSB is only needed within the same cell, and there is no need to consider rate matching across cells (e.g., between two cells with different PCI), which would decrease resource efficiency.
Proposal 3-2:
· PDSCH/PDCCH from a cell with a given PCI (serving cell or non-serving cell) is rate-matched around SSB from cell with the same PCI only.

[Issue 3] Beam indication DCI
4.1 Second configured BAT and CC(s) not configured with common TCI state ID update
In RAN1#107e meeting, the following agreement was made:
	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


There are two open issues in the agreement. The first issue is whether a second configured beam application time (BAT) is needed. During the discussion, some companies mentioned that second BAT is needed for some use-cases (e.g. for MPUE or inter-cell BM). For different BAT for MPUE, gNB does not know whether the UE switches panel. Hence, it is not possible to have two BAT for MPUE. For inter-cell BM, gNB knows whether there is PCI switching by the indicated TCI state. Hence, two BAT works in case of inter-cell BM. However, we think single BAT is enough for inter-cell BM, because we think there is not fundamental difference between intra-cell BM and inter-cell BM.
Proposal 4-1:
· Beam application time (BAT) for Rel.17 DCI-based the beam indication,
· Single BAT is used for MPUE and inter-cell BM.

Related to the second issue of the agreement, there is fundamental open issue: how to indicate the CC list of the common TCI state update. One possible solution (Alt.1) is to introduce new RRC parameter(s) to configure the CC list. Alt.1 is similar idea as Rel.16 specification using RRC parameter of simultaneousTCI-UpdateList1-r16 and simultaneousTCI-UpdateList2-r16. Another solution (Alt.2) is to define all CCs within a band are assumed to be within a CC list. Alt.2 does not require additional RRC parameter to indicate the CC list. However, there is not enough flexibility to indicate CCs in the CC list. In our view, Alt.1 is preferred for more flexibility.
Proposal 4-2:
· Regarding the CC list for TCI state pool sharing and common TCI state update, support Alt.1.
· Alt1: Introduce new RRC parameter(s) to configure the CC list 
· Alt2: The CCs within a band are assumed to be within a CC list

[bookmark: _Hlk95156199]The second issue of the agreement is whether and/or how the agreement also applies to CC(s) not configured with a common TCI state ID update. Since the CC list is configured/defined by Proposal 4-2, it is natural to assume all BWPs/CCs are updated simultaneously, same as Rel.16. This means that common TCI state ID update is not applied to CC(s) not in the configured CC list. 
Proposal 4-3:
· On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA:
· When common TCI state ID update is configured, a common TCI state ID update is applied to all the CCs/BWPs in a configured CC list.
· Note: common TCI state ID update is not applied to CC(s) not in the configured CC list.

4.2 Value range of RRC configured BAT (RAN2 LS)
In LS from RAN2 (R1-2200887), the value range of RRC configured BAT (beamAppTime-r17) is asked to RAN1.
	Question 1.13: Please indicate what should be the value range for parameter beamAppTime-r17?



In Rel.15/16, for DCI-based beam indication of PDSCH, the scheduling offset between the scheduling DCI and the scheduled PDSCH should be equal or larger than timeDurationForQCL in FR2. The reason why timeDurationForQCL is specified is that UE may be scheduled PDSCH before UE finishes DCI decoding (e.g. the scheduling offset = 1 symbol). However, before UE finishes DCI decoding, UE does not even know whether UE is scheduled PDSCH or now. Hence, UE should buffer the received signal with a certain reception beam, and the default QCL assumption for PDSCH in case of the scheduling offset < timeDurationForQCL is specified in FR2. For the case of timeDurationForQCL <= the scheduling offset, the scheduling DCI can indicate TCI state of PDSCH. Note that there is no timeDurationForQCL exists in FR1, because UE has only 1 reception beam in FR1, and there is no need to define default QCL assumption for PDSCH in FR1.
	    timeDurationForQCL                      SEQUENCE {
        scs-60kHz                 ENUMERATED {s7, s14, s28}                    OPTIONAL,
        scs-120kHz                ENUMERATED {s14, s28}                        OPTIONAL
}



In Rel.17 TCI framework, RRC configured BAT (beamAppTime-r17) is defined as the duration between ACK transmission and the timing of the beam update. It is clear that DCI decoding is finished when UE transmits ACK which corresponds to the beam indication DCI. Hence, different from timeDurationForQCL in Rel.15/16, the minimum value of beamAppTime-r17 (as well as UE capability of BAT in Rel.17) can be 0. For beamAppTime-r17, it is beneficial to have flexible value of beamAppTime-r17, so that gNB can adjust the beam update timing. Hence, we suggest the value range of beamAppTime-r17 = {0,…,14}. 
Proposal 4-4:
· The value range of RRC configured BAT (beamAppTime-r17) is {0,…,14}.

[Issue 4] Fast UL panel selection
In RAN1#107 e-meeting, following WA and agreement 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.



Since different UE panels may have different capability, it is beneficial to let NW aware of panel-specific capability to make proper configuration of UL Tx. Thus, the following working assumption should be confirmed. And considering that the main use case of UE capability value set report in Rel-17 is to let NW make different configuration of UL Tx based on different capability of different panel, report of identical value sets may be useless. Thus, the FFS in the WA should be removed.
Proposal 5-1:
· Confirm the following working assumption with removing the FFS.
	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


Furthermore, it was agreed that the index of corresponding UE capability value set is reported along with the pair of SSBRI/CRI and L1-RSRP/SINR, and following two options were discussed.
· 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.
Considering UE may use multiple panels for beam measurement and different SSBRI/CSI may correspond to different panel, option2 is preferred.
Proposal 5-2: 
· For reporting of correspondence between UE capability value set and SSBRI/CRI, support option2, i.e., UE can report one index for each reported CRI/SSBRI in one beam reporting.

[Issue 5] MPE mitigation
In previous meetings, following agreement was made.
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, confirm the following working assumption (in the midst of the previous agreement) as an agreement with the following refinement (highlighted in red):
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) 
· Support M=1
· FFS: The supported value(s) of M 
· 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



To facilitate MPE mitigation, it was agreed to report N pairs of SSBRI/CRI and P-MPR in PHR report. In issue 4, for multi-panel UE it was agreed to report corresponding UE capability value set along with the pair of SSBRI/CRI and L1-RSRP/SINR in L1 beam reporting, so that NW can make proper configuration of UL Tx according to panel specific capability and correspondence between panel and beam. For similar reason, for multi-panel UE corresponding UE capability value set of the SSBRI/CRI reported in PHR report also needs to be known by NW. Note that different SSBRI/CRI may be reported in L1 beam reporting and PHR report, therefore, NW may not get the information of corresponding UE capability value set of the SSBRI/CRI reported in PHR report from the correspondence reported in L1 beam reporting. Thus, in our view, for multi-panel UE, UE capability value set also needs to be reported in PHR report.
Proposal 6-1: 
· For multi-panel UE, support to report index of corresponding UE capability value set along with the pair of SSBRI/CRI and P-MPR in PHR MAC CE.

Conclusion
In this contribution, we discussed the enhancements on beam management. Based on the discussion, we made the following proposals.
[Issue1]
Proposal 2-1:
· Confirm the WA in RAN1#107e with the following modification: 
· The UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except for spatialRelationInfoPos) 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
Proposal 2-2:
· On Rel-17 unified TCI framework, for any SRS resource or resource set that does not share the same indicated Rel-17 TCI state(s) as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources, but 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), Rel-17 mechanism(s) which reuse mechanisms similar to the Rel-15/16 spatial relation info update signaling/configuration design(s) are used to update/configure such SRS (s) with Rel-17 UL or, if applicable, joint TCI state(s).
· Opt2. In such a case, the Rel-15/16 principle for SRS UL PC parameter setting configuration/activation per SRS resource set is used
· Applies for both intra-cell and inter-cell beam indication
Proposal 2-3:
· Confirm the WA in RAN1#107e with update:
· For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, for intra-cell and inter-cell BM, support per CORESET determination as follows:
· For any PDCCH reception on a CORESET [other than CORESET#0] that is associated with [at least or only] [USS and/or CSS type 3] set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
Proposal 2-4:
· Agreement in RAN1#107e is updated as below.
· 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
· For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, down select from the following:
· Alt.1) per CORESET determination
· Whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· Alt.2) per search space determination
· For USS and CSS Type 3 in CORESET C, UE always applies the indicated Rel-17 TCI state.
· For CSS other than CSS Type 3 in CORESET C, 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 inter-cell BM, whether CORESET C is supported or not 
· If CORESET C is supported, the TCI state of CORESET C
· For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, down select from the following:
· Alt.1) per CORESET determination
· Whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC
· Alt.2) per search space determination
· For USS and CSS Type 3 in CORESET C, UE always applies the indicated Rel-17 TCI state.
· For CSS other than CSS Type 3 in CORESET C, whether or not UE to apply the indicated Rel-17 TCI state associated with the serving cell is determined per CORESET by RRC.
· FFS: The TCI state of For CORESET 0
· For any PDCCH reception on a ‘CORESET 0’ 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
Proposal 2-5:
· For the UE capability of the number of configured TCI states per BWP or per CC: 
· In FR2, UE supporting Rel.17 TCI framework shall support at least 64, for joint DL/UL TCI state, DL only TCI state, and UL only TCI state.
· In FR1, UE supporting Rel.17 TCI framework shall support at least “the maximum number of allowed SSBs in the supported band”, for joint DL/UL TCI state, and DL only TCI state.
 [Issue2]
Proposal 3-1:
· For UE with activated with more than one TCI state, 
· 1) if the symbols of paging/short message/SI from serving cell are not overlapped with the symbols of DL signals from non-serving cell, UE receives both.
· 2) if at least one symbol of paging/short message/SI from serving cell is overlapped with the symbol of DL signals from non-serving cell, UE receives paging/short message/SI.
Proposal 3-2:
· PDSCH/PDCCH from a cell with a given PCI (serving cell or non-serving cell) is rate-matched around SSB from cell with the same PCI only.
[Issue3]
Proposal 4-1:
· Beam application time (BAT) for Rel.17 DCI-based the beam indication,
· Single BAT is used for MPUE and inter-cell BM.
Proposal 4-2:
· Regarding the CC list for TCI state pool sharing and common TCI state update, support Alt.1.
· Alt1: Introduce new RRC parameter(s) to configure the CC list 
· Alt2: The CCs within a band are assumed to be within a CC list
Proposal 4-3:
· On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA:
· When common TCI state ID update is configured, a common TCI state ID update is applied to all the CCs/BWPs in a configured CC list.
· Note: common TCI state ID update is not applied to CC(s) not in the configured CC list.
Proposal 4-4:
· The value range of RRC configured BAT (beamAppTime-r17) is {0,…,14}.
[Issue4]
Proposal 5-1:
· Confirm the following working assumption with removing the FFS.
	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


Proposal 5-2: 
· For reporting of correspondence between UE capability value set and SSBRI/CRI, support option2, i.e., UE can report one index for each reported CRI/SSBRI in one beam reporting.
[Issue5]
Proposal 6-1: 
· For multi-panel UE, support to report index of corresponding UE capability value set along with the pair of SSBRI/CRI and P-MPR in PHR MAC CE.
