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Introduction 
In this contribution, we will share our views on the following issues that were identified for multi-beam operation:
· Issue 1 & 2: Unified TCI framework for intra-cell and inter-cell BM
· Issue 3: Signaling medium for unified TCI update/activation
· Issue 4: Fast UL panel selection 
· Issue 5: MPE mitigation
Discussion
Issue 1 & 2: Unified TCI framework for intra-cell and inter-cell BM
Whether Rel-15/16 TCI/SpatialRelationInfo and Rel-17 unified TCI can be configured simultaneously
Simultaneous configuration of both Rel-15/16 TCI/SpatialRelationInfo and Rel-17 unified TCI not only causes unnecessary UE memory overhead, but also leads to ambiguities on UE behaviours. Thus, an explicit agreement is needed to prevent such simultaneous configuration, and we prefer to confirm the WA made in RAN1#107. However, some modifications are needed due to:
· Since the RRC parameter SpatialRelationInfo is only used in SRS, PUCCH-SpatialRelationInfo should be added as well. 
· Since the spatial relation for positioning may include other source RS that is not part of the source RS supported by the Rel-17 unified TCI framework, thus it is better to preclude it from this working assumption.
Proposal 1: Confirm the following working assumption with the modifications marked in red:
	Working Assumption from RAN1#107
UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except 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  



In RAN2#116bis, RAN2 has been discussing several L1 parameter related open issues left to RAN2 as well as overall the implementation of all L1 feMIMO RRC parameters. In the LS R1-2200887 (LS on feMIMO RRC parameters) from RAN2, they would like RAN1 feedback about the following:
	Simultaneous usage of different operation for different serving cells
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 1.14: Please confirm whether above RAN2 understanding is correct.
Question 1.15: can different serving cells in a cell group use different TCI framework (Rel-16 or Rel-17)?
Question 1.16: can different serving cells in a cell group use different TCI mode (joint or separate) if Rel-17 unified TCI framework is configured?


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 also needs an agreement on this issue.
Proposal 2: All CCs in the same band have to be configured with the same TCI mode (joint or separate)

CORESET and respective PDSCH
In RAN1#107, per CORESET determination for applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception was agreed as follows:
	Agreement from RAN1#107
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


For ‘CORESET A’ and ‘CORESET B’, whether CSS Type3 is considered as UE-dedicated or non-UE-dedicated reception is still an open issue. Since CSS Type3 can be used for C-RNTI/CS-RNTI only in PCell, we don't see the need to consider it as UE-dedicated. Furthermore, even for ‘CORESET B’, NW still has the flexibility to configure it to apply the indicated Rel-17 TCI state. Therefore, regarding the definitions of ‘CORESET A’ and ‘CORESET B’, we propose the followings:
Proposal 3: Regarding the definitions of ‘CORESET A’ and ‘CORESET B’: 
· ‘CORESET A’: A CORESET other than CORESET#0 associated with only USS set(s) 
· ‘CORESET B’: A CORESET other than CORESET#0 associated with only CSS set(s) 
In previous meeting, it was agreed that whether UE to apply the indicated Rel-17 TCI state to ‘CORESET B’ is configured per CORESET by RRC, where the indicated Rel-17 TCI state should be associated with the serving cell. Based on this agreement, we would like to clarify which one of the following alternatives is the correct (common) understanding to this agreement:
· Alt1: If any of the configured Rel-17 TCI states is not associated with the serving cell, UE doesn't expect to be configured to apply the indicated Rel-17 TCI state to ‘CORESET B’
· Alt2: If any of the configured Rel-17 TCI states is not associated with the serving cell, NW still can configure UE to apply the indicated Rel-17 TCI state to ‘CORESET B’. However, UE doesn't expect the indicated Rel-17 TCI state is not associated with the serving cell.
In our view, Alt2 will cause an open issue how UE to assume the QCL assumption of ‘CORESET B’ for the case if UE doesn't apply the indicated Rel-17 TCI state since the indicated Rel-17 TCI state is not associated with the serving cell. Therefore, we prefer Alt1.
Proposal 4: On whether or not UE to apply the indicated Rel-17 TCI state to ‘CORESET B’ is configured per CORESET by RRC, support Alt1 from the following alternatives:
· Alt1: If any of the configured Rel-17 TCI states is associated with a PCID different from that of the serving cell, UE doesn't expect to be configured to apply the indicated Rel-17 TCI state to ‘CORESET B’
· Alt2: If any of the configured Rel-17 TCI states is associated with a PCID different from that of the serving cell, NW still can configure UE to apply the indicated Rel-17 TCI state to ‘CORESET B’. However, UE doesn't expect the indicated Rel-17 TCI state is associated with a PCID different from that of the serving cell.
Regarding ‘CORESET C’, we prefer to let it apply always apply the indicated Rel-17 TCI state in the intra-cell case, i.e., handle it as ‘CORESET A’. 
 regardless intra-cell or inter-cell case since ‘CORESET C’ is already supported by legacy. It is not reasonable to preclude it in a new TCI framework, and ‘CORESET C’ can be handled as ‘CORESET B’, where NW cannot configure it to apply the indicated Rel-17 TCI state for inter-cell case.
Proposal 5: For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state for intra-cell case.
Regarding CORESET#0, it can be handled as ‘CORESET B’, where NW cannot configure it to apply the indicated Rel-17 TCI state for inter-cell case.
Proposal 6: 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 configured per CORESET by RRC

BFR enhancement for unified TCI framework
In RAN1#107, RAN1 agreed the following BFR enhancement for unified TCI framework:
	Agreement from RAN1#107
On Rel-17 unified TCI framework, for intra-cell beam management, after X symbols from the UE receives the BFRR from NW, the UE assumes the same QCL parameter as the ones associated with the index q new for all PDSCH /PDCCH receptions in a CC, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as PDSCH /PDCCH reception.
· The above applies to Rel-15 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

Agreement from RAN1#107
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


Regarding X symbols and how to determine the SCS for the X symbols, we see legacy values, i.e., 28 symbols, and mechanisms used for Rel-15/16 BFR can be directly reused. Also, UL PC parameters including qu, qs, qd, and closed loop index can follow similar mechanisms used for Rel-15/16 BFR. In summary, we propose the following text proposal.
Proposal 7: Adopt the following text proposal in TS38.213:
	6	Link recovery procedures
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after X 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
· if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
· transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and the PUSCH, using a same spatial domain filter as for the last PRACH transmission, where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after X28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as for the last PRACH transmission, where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH on the SCell(s) indicated by the MAC CE, using a same spatial domain filter as the one corresponding to , if any, , where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
*** Unchanged text is omitted ***



QCL-TypeD source RS in CA operation
In RAN1#105, RAN1 agreed the following for CCs configure with common TCI state ID update and activation:
	Agreement from RAN1#105
On Rel.17 unified TCI framework, 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
· The source RS determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for a target CC can be configured in the target CC or other CC
· For intra-band CA, the following configurations can be supported without additional QCL rules:
· One source RS across CCs can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs 
· One source RS per CC can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs, and the CC-specific source RSs are further associated with a same QCL-TypeD RS 
“A set of configured CCs/BWPs” includes all the BWPs in the set of configured CCs


However, this agreement is not reflected in TS 38.214 since some companies don't think this agreement has any impact on current spec. To our understanding, current spec doesn't specify any “restriction” on how to configure reference RS(s) for the TCI state(s) for CA operation, but Rel-17 unified TCI framework introduces some restrictions that only two configurations of QCL-TypeD source RS are supported for for CCs configured with common TCI state ID update and activation:
· Configuration 1: One source RS across CCs can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs 
· Configuration 2: One source RS per CC can be determined from the indicated common TCI state ID to provide QCL Type-D indication and to determine UL TX spatial filter for the set of configured CCs, and the CC-specific source RSs are further associated with a same QCL-TypeD RS 
[image: ]
Figure 1. Supported QCL-TypeD configurations for CCs with common TCI state ID update and activation
According to this agreement, some configurations will not be allowed. For example, the configuration shown in Figure 2 will not be allowed for CCs with common TCI state ID update and activation.
[image: ]
Figure 2. Unsupported QCL-TypeD configuration for CCs with common TCI state ID update and activation
In this sense, we see spec needs to clearly clarify the restriction. We propose the following text proposal in TS38.214.
Proposal 8: Adopt the following text proposal in TS38.214 to reflect RAN1 agreement:
	5.1.5 Antenna ports quasi co-location
*** Unchanged text is omitted ***
For a set of CCs configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2], the UE shall expect the indicated TCI states with a same [DLorJoint-TCIState-Id-r17] or [UL-TCIState-Id] for the set of CCs, when applicable, provide one single reference RS configured with qcl-Type set to ‘typeD’, or one single reference RS for determining UL TX spatial filter. Otherwise, if the indicated TCI states with a same [DLorJoint-TCIState-Id-r17] or [UL-TCIState-Id] for the set of CCs provide more than one reference RSs, the UE shall expect these reference RSs are configured with a same reference RS with qcl-Type set to 'typeD', when applicable.
*** Unchanged text is omitted ***



Issue 3: Signaling medium for unified TCI activation/update
Based on current agreements on signaling medium for unified TCI framework, we’d like to share our views on remaining issues in this section.
Presence of TCI field in DCI format 1_1/1_2
In Rel-15/16, whether the TCI field is present in DCI is configured by an RRC parameter in a CORESET. Since the TCI field in Rel-15/16 is used only for the scheduled PDSCH reception, it can be absent and UE will follow the PDCCH beam indicated for the corresponding CORESET for the scheduled PDSCH reception. However, in Rel-17 unified TCI framework, the TCI field is used for almost all DL and UL channels. Thus, it should be present if Rel-17 TCI is configured rather than per-CORESET configured. Even the DCI-based TCI update may not be used when there is only one active TCI states, the TCI field sill can be present since the DCI payload size should not be changed dynamically according to TCI activation. For UE that cannot support TCI update via DCI, UE ignores this bit field, which is similar to the BWP indicator field as follows:
	TS 38.212 –  7.3.1.2.2	Format 1_1


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs  configured by higher layers, excluding the initial DL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.


Proposal 9: If the UE is configured with Rel-17 TCI, TCI field is always present in DCI format 1_1/1_2
· If a UE doesn't support TCI update via DCI, the UE ignores this bit field.

Application time of DCI-based TCI state update
RAN1 reached the following agreements for application time of DCI-based TCI state update:
	Agreement from RAN1#107
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


Since common TCI ID update may not be configured/supported, the BAT is still needed to be configured for each CC if none of CC is configured with common TCI state ID update. Furthermore, per-CC configuration doesn’t violate the previous agreement, i.e., NW needs to configure the same BAT for CCs in the same the list for a given SCS. Instead of per-CC configuration, one alternative could be per-band configuration, which will not violate the previous agreement and can be decoupled from common TCI state ID update.
Proposal 10: On Rel-17 DCI-based beam indication, adopt one of the followings:
· Alt1: BAT for a given SCS is configured per band
· Alt2: BAT for a given SCS is configured per CC

Issue 4: Fast UL panel selection 
In RAN1#106, RAN1 reached the following agreement for fast UL panel selection:
	Working Assumption from RAN1#107
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 from RAN1#107
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list is determined by the UE (analogous to Rel-15/16) and is informed to NW in a beam reporting instance. 
· The Rel-15/16 beam reporting framework is used, i.e. the index of corresponding UE capability value set is reported along with the pair of SSBRI/CRI and L1-RSRP/SINR (up to 4 pairs, with 7-bit absolute and 4-bit differential) in the beam reporting UCI and down select (maintenance) between the following two options:
· Option 1: UE can report one index for all the reported CRIs/SSBRIs in one beam reporting
· Option 2: UE can report one index for each reported CRI/SSBRI in one beam reporting.
· FFS: whether/how to take DL-only panel into account in the report
· FFS: Time-domain behaviour, e.g. the support periodic, semi-persistent, and aperiodic reporting 
· FFS: Semi-persistent and/or aperiodic reporting is triggered only when periodic reporting is configured
· (Working assumptions): Support acknowledgement mechanism of the reported correspondence from NW to UE, which doesn't preclude reusing/reinterpreting existing signaling/procedure
· FFS (maintenance): the application time for the reported correspondence (if any), the exact acknowledgement mechanism and whether spec impact is needed, e.g. based on TCI state update, BFR response like mechanism, including the application time for the reported correspondence, if any
· No new DCI format and no new RNTI are introduced for this function.

Conclusion from RAN1#107
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection via UE reporting a list of UE capability value sets, other than the max supported number of SRS ports (note: currently pending endorsement in proposal 4.A), there is no consensus on supporting another UE capability type


Issue 4.1: Confirm the WA from RAN1#107
Since it is unlikely to reach consensus on support of identical UE capability value sets, we suggest to confirm this WA with removal of the FFS part.
Proposal 11: Confirm the following WA with the change marked in red:
	Working Assumption from RAN1#107
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



Issue 4.2: Reporting one index for all the reported CRIs/SSBRIs or each reported CRI/SSBRI
According to main bullet of the agreement made in RAN1#107, UE should be able to determine the correspondence between each reported CSI-RS and/or SSB resource index and one of the UE capability value sets in the reported list. Since the UE panel activation is fully up to UE implementation, the reported CRIs/SSBRIs may correspond to the same or different UE panels depending on the UE implementation. Thus, it is not reasonable to restrict UE to report only one index for all the reported CRIs/SSBRIs in a beam reporting instance.
Proposal 12: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, UE can report one index for each reported CRI/SSBRI in one beam reporting (Option 2)

Issue 4.3: Whether/how to take DL-only panel into account in the report
In RAN1#103, RAN1 agreed that UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s), which means there could be DL-only panel if UE activates more than panels. 
	Agreement from RAN1#103
In Rel-17 enhancement on MP-UE to facilitate fast UL panel selection and MPE mitigation, UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s)


Thus, it is natural to allow UE to indicate the DL-only panel in beam reporting. Regarding how to indicate the DL-only panel in beam reporting, we see there are two possible mechanisms, and we are fine with either way.
· Alt1: Reserve one UE capability value set index to indicate the DL-only panel
· Alt2: Reserve one value of the max supported number of SRS ports (e.g., 0) to indicate the DL-only panel
Proposal 13: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support UE to indicate the DL-only panel in beam reporting by one of the followings:
· Alt1: Reserve one UE capability value set index to indicate the DL-only panel
· Alt2: Reserve one value of the max supported number of SRS ports (e.g., 0) to indicate the DL-only panel

Issue 4.4: Time-domain behavior
It is unclear for us why the time-domain behaviour for beam reporting needs to be restricted. More calcifications are needed. Otherwise, all of the time-domain behaviours can be supported.
Proposal 14: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support periodic, semi-persistent, and aperiodic beam reporting

Issue 4.5: Acknowledgement mechanism of the reported correspondence from NW to UE
In our view, TCI state activation can be used to provide the acknowledgement to the reported correspondence. TCI state activation is usually transmitted by NW once it receives beam reporting from UE. Also, in order to perform time/frequency/beam tracking on the active TCI state(s), when UE receives TCI state activation command from NW, UE will activate the UE panel(s) corresponding to the active TCI state(s). Therefore, it is natural to provide the acknowledgement to the reported correspondence in TCI state activation, e.g., when an activation command maps a TCI state ID to a codepoint of TCI field, the activation command can also associate an index of UE capability value set with the TCI state ID to confirm the correspondence reported from UE. Meanwhile, the application time for TCI state activation can be reused for the reported correspondence.
Proposal 15: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support NW to associate an index of UE capability value set with the activated TCI state(s) though TCI state activation MAC-CE 


Issue 5: MPE mitigation 
In RAN1#106, RAN1 reached the following for MPE mitigation:
	Agreement from RAN1#106bis
On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4
· N is defined as the number of reported measurements
· UE reports supported largest N value as a UE capability

Agreement from RAN1#106bis
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



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) 

Conclusion from RAN1#107
On Rel.17 enhancements to facilitate MPE mitigation, there is no consensus on a specification-based criterion for selecting N from a candidate SSB/CSI-RS resource pool



In RAN1#106bis, it was agree that UE can report up to four SSBRIs/CRIs and corresponding P-MPR values for MPE mitigation, where the SSBRI(s)/CRI(s) is selected from a SSB/CRI resource set. However, how to perform the selection is still a pending issue. In our view, NW may not be able to perform UL beam selection from the reported SSBs/CSI-RSs only based on corresponding P-MPR values, and at least we see corresponding L1-RSRP/SINR values are essential. In normal case, NW performs beam UL beam selection based on L1-RSRP/SINR reporting from UE. When P-MPR reporting is triggered and reported from UE, in additional to L1-RSRP/SINR reporting, NW can use the P-MPR reporting as a reference for UL beam selection. However, if the SSBRIs/CRIs in the L1-RSRP/SINR and P-MPR reporting are not aligned, it is still difficult to perform UL beam selection according to both L1-RSRP/SINR and P-MPR reporting.
Observation 1: For UL beam selection from a set of candidate beams, both L1-RSRP/SINR and P-MPR values corresponding to the set for beams are important. 
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Figure 3. Example of reporting the same SSBRIs/CRSs in L1-RSRP and P-MPR reporting
In RAN1#106bis, P-PMR reporting based on L1-RSRP minus P-MPR value for each RS resource was proposed and supported by some companies. However, the proposal is just one possible criterion that may be used for UL beam selection based on both L1-RSRP and P-MPR values. In order to leave the flexibility to NW, UE can report L1-RSRP values in L1-RSRP reporting and P-MPR values in P-MPR reporting, respectively, for the same set of SSBRIs/CRIs, if both L1-RSRP reporting and P-MPR reporting are associated with the same SSB/CSI-RS resource set. Then, NW can perform UL beam selection based on its own implementation. 
In order to make sure that UE can perform measurement on the same set of RS resources and report the SSBRIs/CRIs for L1-RSRP/SINR and P-MPR reporting, the SSB/CSI-RS resource set associated with P-MPR reporting should be also associated with L1-RSRP/SINR reporting. Whether UE reporting of the same set of SSBRIs/CRIs in both L1-RSRP/SINR and P-MPR reporting require any specification support can be further discussed in RAN1#107 meeting.
Proposal 16: On Rel-17 enhancements to facilitate MPE mitigation, the SSB/CSI-RS resource set associated with P-MPR reporting should be also associated with L1-RSRP/SINR reporting
Conclusion
In this contribution, enhancement on multi-beam operation for FeMIMO was discussed. Based on the discussion in the previous sections, we made the following proposals and observations:

Issue 1 & 2: Unified TCI framework for intra-cell and inter-cell BM
Proposal 1: Confirm the following working assumption with the modifications marked in red:
	Working Assumption from RAN1#107
UE is not expected to be configured with Rel-15/Rel-16 TCI/SpatialRelationInfo/PUCCH-SpatialRelationInfo (except 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: All CCs in the same band have to be configured with the same TCI mode (joint or separate)
Proposal 3: Regarding the definitions of ‘CORESET A’ and ‘CORESET B’: 
· ‘CORESET A’: A CORESET other than CORESET#0 associated with only USS set(s) 
· ‘CORESET B’: A CORESET other than CORESET#0 associated with only CSS set(s) 
Proposal 4: On whether or not UE to apply the indicated Rel-17 TCI state to ‘CORESET B’ is configured per CORESET by RRC, support Alt1 from the following alternatives:
· Alt1: If any of the configured Rel-17 TCI states is associated with a PCID different from that of the serving cell, UE doesn't expect to be configured to apply the indicated Rel-17 TCI state to ‘CORESET B’
· Alt2: If any of the configured Rel-17 TCI states is associated with a PCID different from that of the serving cell, NW still can configure UE to apply the indicated Rel-17 TCI state to ‘CORESET B’. However, UE doesn't expect the indicated Rel-17 TCI state is associated with a PCID different from that of the serving cell.
Proposal 5: For any PDCCH reception on a ‘CORESET C’ and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state for intra-cell case.
Proposal 6: 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 configured per CORESET by RRC

Proposal 7: Adopt the following text proposal in TS38.213:
	6	Link recovery procedures
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell [6, TS 38.214], after X 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE
· if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH, using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
· transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and the PUSCH, using a same spatial domain filter as for the last PRACH transmission, where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state for the PCell or the PSCell and the UE provides BFR MAC CE in Msg3 or MsgA of contention based random access procedure, after X28 symbols from the last symbol of the PDCCH reception that determines the completion of the contention based random access procedure as described in [11, TS 38.321], the UE
-	if AdditionalPCIInfo is not provided, monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS resource in a CSI-RS resource set with same indicated TCI state as for the PDCCH and PDSCH using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH, using a same spatial domain filter as for the last PRACH transmission, where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
*** Unchanged text is omitted ***
If a UE is provided TCI-State_r17 indicating a unified TCI state, after X 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs, and receives PDSCH and aperiodic CSI-RS in a resource from a CSI-RS resource set on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index , if any
-	transmits PUCCH, PUSCH and SRS that uses a same spatial domain filter with same indicated TCI state as for the PUCCH and PUSCH on the SCell(s) indicated by the MAC CE, using a same spatial domain filter as the one corresponding to , if any, , where a power determined as described in clause 7.1.1, 7.2.1 and 7.3.1 with , , , and 
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
*** Unchanged text is omitted ***


Proposal 8: Adopt the following text proposal in TS38.214 to reflect RAN1 agreement:
	5.1.5 Antenna ports quasi co-location
*** Unchanged text is omitted ***
For a set of CCs configured by [simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2], the UE shall expect the indicated TCI states with a same [DLorJoint-TCIState-Id-r17] or [UL-TCIState-Id] for the set of CCs, when applicable, provide one single reference RS configured with qcl-Type set to ‘typeD’, or one single reference RS for determining UL TX spatial filter. Otherwise, if the indicated TCI states with a same [DLorJoint-TCIState-Id-r17] or [UL-TCIState-Id] for the set of CCs provide more than one reference RSs, the UE shall expect these reference RSs are configured with a same reference RS with qcl-Type set to 'typeD', when applicable.
*** Unchanged text is omitted ***



Issue 3: Signaling medium for unified TCI update/activation
Proposal 9: If the UE is configured with Rel-17 TCI, TCI field is always present in DCI format 1_1/1_2
· If a UE doesn't support TCI update via DCI, the UE ignores this bit field.
Proposal 10: On Rel-17 DCI-based beam indication, adopt one of the followings:
· Alt1: BAT for a given SCS is configured per band
· Alt2: BAT for a given SCS is configured per CC

Issue 4: Fast UL panel selection 
Proposal 11: Confirm the following WA with the change marked in red:
	Working Assumption from RAN1#107
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 12: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, UE can report one index for each reported CRI/SSBRI in one beam reporting (Option 2)
Proposal 13: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support UE to indicate the DL-only panel in beam reporting by one of the followings:
· Alt1: Reserve one UE capability value set index to indicate the DL-only panel
· Alt2: Reserve one value of the max supported number of SRS ports (e.g., 0) to indicate the DL-only panel
Proposal 14: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support periodic, semi-persistent, and aperiodic beam reporting
Proposal 15: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection via UE reporting a list of UE capability value sets, support NW to associate an index of UE capability value set with the activated TCI state(s) though TCI state activation MAC-CE 

Issue 5: MPE mitigation 

Observation 1: For UL beam selection from a set of candidate beams, both L1-RSRP/SINR and P-MPR values corresponding to the set for beams are important. 
Proposal 16: On Rel-17 enhancements to facilitate MPE mitigation, the SSB/CSI-RS resource set associated with P-MPR reporting should be also associated with L1-RSRP/SINR reporting
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