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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: Unified TCI framework
· Issue 2: Inter-cell beam management
· Issue 3: Signaling medium for unified TCI update/activation
· Issue 4: Fast UL panel selection 
· Issue 5: MPE mitigation
Discussion
Issue 1: Unified TCI framework
SRS not sharing the same indicated Rel-17 TCI state as DG/CG-based PUSCH and dedicated PUCCH
It is more simple and unified if Rel-17 TCI framework allows NW to configure/update a Rel-17 TCI state to an SRS, instead of legacy spatial relation info, even the SRS doesn't share the same indicated Rel-17 TCI state as DG/CG-based PUSCH and dedicated PUCCH. This is aligned with the intension of Rel-17 TCI framework.
Proposal 1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 UL spatial relation based on the Rel-15/16 UL spatial relation rules can be configured as a target signal/channel of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is up to RAN2)
Meanwhile, we don't see the need to introduce any new signaling mechanism to configure/update a Rel-17 TCI state to the SRS not sharing the same indicated Rel-17 TCI state as DG/CG-based PUSCH and dedicated PUCCH. Analogous to DL target RS agreed in previous RAN1 meeting, legacy signaling/configuration scheme can be used to update/configure Rel-17 TCI state to the SRS, which at least include:
· Using RRC to configure Rel-17 TCI state ID to a SRS resource
· Using Rel-16 MAC-CE to update Rel-17 TCI state ID to a SP/AP SRS resource
Proposal 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 the Rel-15/16 UL 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

Whether Rel-15/16 DL TCI and Rel-17 unified TCI can be configured simultaneously
According to current RAN1 agreements, even though any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool), this doesn't prevent to configure both Rel-15/16 DL TCI state pool and Rel-17 DL TCI state pool simultaneously. We see simultaneous configuration will not only causes unnecessary UE memory overhead, but also leads to an ambiguity which TCI state pool should be used. Thus, an explicit agreement is needed to prevent such simultaneous configuration. 
	Agreement from RAN1#105
On Rel.17 unified TCI framework, 
· Any DL RS that is a valid target DL RS of a Rel-15/16 TCI state based on the Rel-15/16 QCL rules can be configured as a target DL RS of Rel-17 DL TCI (hence the Rel-17 DL TCI state pool)
· Note: This does not imply that all such DL RSs necessarily share a same TCI state
· The DL RS includes CSI-RS and DMRS for PDSCH or PDCCH
· FFS: Whether some SRS resources or resource sets for BM can be configured as a target signal/channel of a Rel-17 UL TCI (hence the Rel-17 UL TCI state pool)
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is still TBD)


Proposal 3: A UE doesn't expect to be configured with Rel-15/16 DL TCI state pool if Rel-17 TCI state pool is configured in any CC 

Also, if any SRS resource or resource set that is a valid target signal of a Rel-15/16 UL spatial relation based on the Rel-15/16 UL spatial relation rules can be configured as a target signal/channel of a Rel-17 TCI, UE should not be configured with any Rel-15/Rel-16 SpatialRelationInfo if Rel-17 DL TCI is configured.
Proposal 4: A UE doesn't expect to be configured with Rel-15/16 SpatialRelationInfo if Rel-17 TCI state pool is configured in any CC 

The maximum number of configured TCI state for separate DL/UL TCI update
In previous meetings, the following agreements were made for the maximum number of configured TCI states in Rel-17 unified TCI framework:
	Agreement from RAN1#106bis
On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For the number of codepoints in the TCI field for DCI-based beam indication (hence the number of codepoints activated via MAC-CE-based TCI state activation), the largest value is 8
· Further discuss and finalize in RAN1#106bis-e: the largest number of configured TCI states (including joint TCI state(s), DL-only TCI state(s), and/or UL-only TCI state(s))

Agreement from RAN1#106bis
On Rel.17 unified TCI framework, for Rel-17 unified TCI, the largest number of configured TCI states is given as follows (following Rel-15/16 principles): 
· When a UE is configured with joint DL/UL TCI: the largest number of configured TCI states for joint DL/UL TCI state update is 128 per BWP per CC
· Further discuss and decide in RAN1#106bis-e when a UE is configured with separate DL/UL TCI


In Rel-15/16 DL TCI framework, the number of configured TCI states can be up to 128 per BWP. In Rel-17 unified TCI framework, TCI framework is also used for UL beam indication, and UE can be configured with either joint DL/UL TCI update or separate DL/UL TCI update. For joint DL/UL TCI update, it was agreed in RAN1#106bis that the max number of configured TCI states for joint DL/UL TCI state update is 128 per BWP per CC, which just follows the number of Rel-15/16 DL TCI. However, for separate DL/UL TCI update, companies have different views as follows:
· Alt1: The max number of configured TCI states for DL TCI state update and UL TCI state update should be 128 per BWP per CC
· Alt2: The max number of configured TCI states for DL TCI state update and UL TCI state update should be 128+64 per BWP per CC
The argument from the proponents of Alt2 (128+64) is that the max number of configured spatial relations for UL (PUCCH) transmission already can be 64 in Rel-16, thus 128 for DL plus 64 for UL should be supported in Rel-17 unified TCI framework as well. However, the opponents of Alt2 (128+64) don't buy it since DL and UL usually share the same set of candidate beams based on DL source RSs even DL and UL beam indications were signalled by different ways in Rel-16. In our view, the additional 64 TCI states may be needed if SRS-based BM is configured due to the additional set of beams based on SRS resources for BM. Even SRS-based BM is not deployed nowadays, Alt2 (128+64) still can provide the flexibility for it.
Proposal 5: Support the max number of configured TCI states for DL TCI state update and UL TCI state update to be 128+64 per BWP per CC, if UE is configured with separate DL/UL TCI mode.

Configurability of sharing the indicated Rel-17 TCI state
In previous meetings, the following agreements were made for the applicable target RSs of “the indicated Rel-17 TCI state” thought Rel-17 MAC-CE/DCI-based beam indication:
	Agreement from RAN1#106bis
On Rel.17 unified TCI framework, for Rel-17 unified TCI, for DL or UL channels/signals that can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH or dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update):
· For DL: A non-UE dedicated PDCCH/PDSCH associated with the serving cell PCI or AP CSI-RS for BM or CSI (per previous agreements) sharing the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update) is configured via RRC.
· For UL: An SRS for BM, for antenna switching, or for codebook/non-codebook based uplink transmission (per previous agreements) sharing the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update) is configured via RRC.
Note: The details of this RRC configuration (e.g. whether via a new RRC parameter or other means) is up to RAN2. This does not imply that a new RRC parameter(s) is necessary from RAN1 point of view.
FFS: Relevant UE capability to be discussed under UE feature agenda item.
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Figure 1. Rel-17 unified TCI framework according to current RAN1 agreements
According to current agreements for Rel-17 unified TCI framework, the following RSs “can share”, i.e., optionally, the same indicated Rel-17 TCI state as UE-dedicated data and control channels in a CC.
· SRS resource set for CSI (including CB, NCB, antenna switching)
· Aperiodic CSI-RS resources for CSI
· Aperiodic CSI-RS resources for BM 
· Aperiodic SRS resources or resource sets for BM
· DMRS(s) associated with non-UE-dedicated reception on CORESET(s) and the associated PDSCH
In RAN1#106bis, it was agreed that whether a DL RS (or UL RS) shares the same indicated Rel-17 TCI state is configured RRC, and the details of RRC configuration are up to RAN2. However, there are some issues need to be further discussed in RAN1. 
Regarding CSI-RS for BM if it shares the same indicated Rel-17 TCI state, we see the use case would be beam refinement under a certain beam. Regarding CSI-RS for CSI, similar to CSI-RS for BM, we see the use case would be CSI acquisition under a certain beam. Therefore, the indicated Rel-17 TCI state should be applied to all CSI-RS resources within the same set, if configured.
Proposal 6: The same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update) is applied to all AP CSI-RS resources for BM or CSI (per previous agreements) within the same resource set, if configured via RRC.
· Whether to apply the indicated Rel-17 TCI state is configured per CSI-RS resource set

Regarding SRS for CSI (including antenna switching, or for codebook/non-codebook based uplink transmission), according to the following agreement, it was already agreed that the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update) is applied to SRS resources in resource set(s). We see AP-SRS for BM should follow the same as well.
	Agreement from RAN1#102
· [Issue 1] For Rel.17 NR FeMIMO, on the unified TCI framework
a) Support joint TCI for DL and UL based on and analogous to Rel.15/16 DL TCI framework
· The term “TCI” at least comprises a TCI state that includes at least one source RS to provide a reference (UE assumption) for determining QCL and/or spatial filter 
· The source reference signal(s) in M TCIs provide common QCL information at least for UE-dedicated reception on PDSCH and all or subset of CORESETs in a CC
· FFS: Optionally this common QCL information can also apply to CSI-RS resource for CSI, CSI-RS resource for BM, and CSI-RS for tracking
· FFS: Applicability on PDSCH includes PDSCH default beam
· Working Assumption: Select between M=1 and M>=1
· The source reference signal(s) in N TCIs provide a reference for determining common UL TX spatial filter(s) at least for dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC, 
· Optionally, this UL TX spatial filter can also apply to all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions


Proposal 7: The same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update) is applied to ALL SRS resources for BM within the same resource set, if configured via RRC.
· Whether to apply the indicated Rel-17 TCI state is configured per SRS resource set

According to current RAN1 agreements, UE-dedicated PDCCH/PDSCH should always apply the indicated Rel-17 TCI state. Regarding non-UE-dedicated reception on CORESET(s) and the associated PDSCH, NE can configure whether to apply the indicated Rel-17 TCI state via RRC. However, how to reflect this in specification is not clear since the definition of “UE-dedicated PDCCH/PDSCH” and “non-UE-dedicated PDCCH/PDSCH” are too vague. In our opinion, there are two possible spec implementations according to the agreements.
· Alt1: Per search space set determination depending on CSS/USS
In this implementation, for any PDCCH reception associated with an USS set, UE should always apply the indicated Rel-17 TCI state. For any PDCCH reception associated with a CSS set, whether to apply the indicated Rel-17 TCI state can be configured by RRC, e.g., per search space set configured. However, this implementation will introduce a complete new behavior compared with Rel-15/16 where the QCL assumption for a PDCCH reception is determined according to the associated CORESET instead of the associated search space set, and this new behavior will cause additional implementation complexity and specification impact (e.g., a new priority rule is needed if PDCCH occasions overlap). 

· Alt2: Per CORESET determination depending on the CSS/USS set association(s) 
In this implementation, there are three possible cases as follows. 
1. If a CORESET is associated with only USS set(s): For this case, it is clear that UE should always apply the indicated Rel-17 TCI state to any PDCCH reception on the CORESET.
2. If a CORESET is associated with only CSS set(s): For this case, whether to apply the indicated Rel-17 TCI state to any PDCCH reception on the CORESET can be configured by RRC.
3. If a CORESET is associated with both USS set(s) and CSS set(s): For this case, it is unclear whether the applicability of the indicated Rel-17 state is configurable or not. In our view, it is better to leave the flexibility to NW, i.e., whether to apply the indicated Rel-17 TCI state to any PDCCH reception on the CORESET can be configured by RRC.
We see this implementation follows the same behavior as in Rel-15/16, we prefer this one more. 
Regarding PDSCH reception, whether it is UE-dedicated or non-UE-dedicated depends on the associated PDCCH, thus it should always follow the one of the associated PDCCH.
Proposal 8: For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, down-select from one of the followings for intra-cell BM: 
· Alt1: Per search space set determination 
· For any PDCCH reception associated with an USS set and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state. 
· For any PDCCH reception associated with a CSS set and the respective PDSCH reception, whether UE to apply the indicated Rel-17 TCI state can be configured per search space set by RRC
· Atl2: Per CORESET determination
· For any PDCCH reception on a CORESET that is associated with only USS set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on a CORESET that is associated with at least one CSS set and the respective PDSCH reception, whether UE to apply the indicated Rel-17 TCI state can be configured per CORESET by RRC

QCL-TypeD source RS in CA operation
In RAN1#105, the working assumption was made for QCL-TypeD source RS in CA operation:
	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 


For the indicated/activated TCI state(s) across a set of configured CCs, as agreed in RAN1#103, one single RS is determined as the QCL-TypeD source RS for the set of configured CCs, which means cross-CC QCL reference is necessary for configuring QCL-TypeD source RS in CA scenario. In RAN1#105, it was agreed that two configurations of QCL-TypeD source RS are supported for intra-band CA operation without additional QCL rules:
· 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 
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Figure 2. Supported QCL-TypeD configurations for Rel-17 common beam operation across a set of CCs/BWPs
For Configuration 1, according to Rel-15/16 QCL rule, only CSI-RS for BM can be configured as the one single source RS across CCs. For Configuration 2, the per-CC QCL-TypeD source RSs could be CSI-RS for BM or tracking. If CSI-RS for tracking is configured as the per-CC QCL-TypeD source RS in Configuration 2, all of the per-CC QCL-TypeD source RSs are usually further associated with the same SSB, and UE would determine one UE beam according to this SSB. However, if CSI-RS for BM is configured as the per-CC QCL-TypeD source RS in Configuration 2, even all of the per-CC QCL-TypeD source RSs are further associated with the same SSB, UE may determine different UE beams from these source RSs according to, e.g., separate P3 procedures in these CCs. In order to align with the agreement made in RAN1#103, the per-CC QCL-TypeD source RS in Configuration 2 should be restricted to CSI-RS for tracking. 
Proposal 9: For common TCI state ID update and activation to provide common QCL information across a set of configured CCs/BWPs, if one source RS per CC is 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, the CC-specific source RSs should be CSI-RS for tracking. 

BFR enhancement for unified TCI framework
In Rel-15/16, after a duration from UE receives NW response on the BFR request, UE applies the identified new beam indicated though the BFR request to a certain CORESET/all CORESETs, corresponding PDSCH receptions, and PUCCH transmission. In Rel-17 unified TCI, the same indicated Rel-17 TCI state(s) is always shared by UE-dedicated PDSCH/PDCCH and DG/CG-PUSCH and dedicated PUCCH resources, and optionally other channels/signals. In spirit of Rel-17 unified TCI, NW should apply the identified new beam at least to all the applicable DL channels/signals of the indicated Rel-17 TCI state after NW response on the BFR request. For applicable UL channels/signals, we see it will depend on whether UE is configured with joint DL/UL TCI update. If so, the new beam should be applied to the applicable UL channels/signals as well. Meanwhile, we think the new behavior should be used for both Rel-15 SpCell BFR and Rel-16 SCell BFR.
Proposal 10: On Rel-17 unified TCI framework, 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 qnew for all UE-dedicated PDSCH/PDCCH receptions in a CC or in a set of configured CCs with common TCI state ID activation and update, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH reception.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
Proposal 11: On Rel-17 unified TCI framework, if the UE is configured with joint DL/UL TCI mode, 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 qnew for all dynamic-grant/configured-grant based PUSCH transmissions and all of dedicated PUCCH resources in a CC or in a set of configured CCs with common TCI state ID activation and update, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
· FFS: UL PC control including qu, qd, and closed loop index

Issue 2: Inter-cell beam management
In this section, we’d like to share our views on the remaining issues of inter-cell beam management.
Inter-cell beam measurement and reporting 
In the last meeting, RAN1 reached the following agreements for inter-cell beam measurement and reporting:
	Agreement from RAN#106
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, in RAN1#106bis-e, select one of the following alternatives:
· Alt1. Support L1-based event-driven beam reporting for inter-cell beam management and inter-cell mTRP
· Alt2. Support MAC CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP
· Alt3. In Rel-17, event-driven beam reporting is not supported for inter-cell beam management and inter-cell mTRP

Agreement from RAN#106bis
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, in RAN1#107-e, select one of the following alternatives:
· Alt1. Rel-15 L1-RSRP reporting format is reused for all L1-RSRP(s) in one L1-RSRP reporting instance, i.e. for K>1, (K-1) 4-bit differential L1-RSRP(s) calculated relative to the reference (absolute) 7-bit L1-RSRP
· Alt2. Differential L1-RSRP per PCI is used: When more than one L1-RSRP(s) associated with a same PCI are reported, Rel-15 L1-RSRP reporting format is used for L1-RSRP(s) associated with the same PCI , i.e. 4-bit differential L1-RSRP (s) calculated relative to the PCI -specific reference (absolute) 7-bit L1-RSRP 


According to previous agreements for inter-cell beam measurement and reporting, some remaining issues are identified as follows:
1. Whether/how to support L1-based event-driven reporting 
In RAN1#106, on whether/how to support L1-based event-driven reporting, three alternatives are identified:
· Alt1. Support L1-based event-driven beam reporting for inter-cell beam management and inter-cell mTRP
· Alt2. Support MAC CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP
· Alt3. In Rel-17, event-driven beam reporting is not supported for inter-cell beam management and inter-cell mTRP
In Rel-15/16, event-driven measurement reporting for non-serving cells is already supported in L3. According to the L3 measurement reporting if the configured event is triggered, e.g., a neighbouring cell becomes offset better than the serving cell (SpCell), NW can trigger serving cell change. However, the serving cell cannot be changed based on Rel-17 inter-cell BM even introducing L1/L2-based event-driven beam reporting by using similar event. Moreover, NW still can trigger L1-RSRP measurement/reporting on neighbouring cell(s) if the neighbouring cell(s) is indicated by the L3 measurement reporting. Since we don't see clear benefit to support event-driven beam reporting and considering specification effort, we prefer not to introduce L1/L2-based event-driven beam reporting in Rel-17.
Proposal 12:  In Rel-17, event-driven beam reporting is not supported for inter-cell BM and inter-cell mTRP

2. Configuration and reporting of SSBs with PCID(s) different from the serving cell in L1-RSRP measurement and reporting
Regarding the configuration of SSBs with PCID(s) different from the serving cell in L1-RSRP measurement and reporting, we see a CMR resource set can include all the SSBs with the same or different PCIDs. In such CMR resource set, both of the SSB-indexes and the associated PCIDs should be included, as shown in the following example. 
CSI-SSB-ResourceSet_r17 IE for inter-cell beam measurement and reporting
-- ASN1START
-- TAG-CSI-SSB-RESOURCESET-START

CSI-SSB-ResourceSet_r17 ::=             SEQUENCE {
    csi-SSB-ResourceSetId               CSI-SSB-ResourceSetId,
    csi-SSB-ResourceList                SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF SSB-Index,
    assoicatedCellId					SEQUENCE (SIZE(1..maxNrofCSI-SSB-ResourcePerSet)) OF PhysCellId
}

-- TAG-CSI-SSB-RESOURCESET-STOP
-- ASN1STOP
Proposal 13: For inter-cell beam measurement/reporting, a CMR resource set should include at least a set of SSB indexed and a set of PCIDs associated with the set of SSB indexes.

Then, UE can directly report the selected SSBs within the configured CMR resource set thought the SSBRIs in the L1-RSRP reporting instance, as in Rel-15/16 L1-RSRP reporting. Thus, legacy L1-RSRP reporting format can be reused for Rel-17 inter-cell beam measurement/reporting.
Proposal 14: For inter-cell beam measurement/reporting, legacy L1-RSRP reporting format is reused.

3. Differential L1-RSRP reporting 
In RAN1#106bis, there was a discussion whether Rel-15 L1-RSRP reporting format is used for L1-RSRP(s) associated with the same PCI or all L1-RSRP(s) in the reporting instance. In our view, we don't see the gain from separate differential L1-RSRP reporting for each PCID, with the increased UCI overhead.
Proposal 15: For inter-cell beam measurement/reporting, legacy L1-RSRP reporting format is reused for all L1-RSRP(s) in one L1-RSRP reporting instance, i.e. for K>1, (K-1) 4-bit differential L1-RSRP(s) calculated relative to the reference (absolute) 7-bit L1-RSRP.

Inter-cell beam indication
In the last meeting, RAN1 reached the following agreement for inter-cell beam indication:
	Agreement from RAN#106
On Rel.17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation) applies to:
· The channels and signals as for intra-cell beam management except for non-UE dedicated channels/signals 
· For the aforementioned applicable channels and signals, SSB associated with a physical cell ID different from that of the serving cell is used as an indirect QCL reference for DL TCI (in case of separate DL/UL TCI) or joint TCI, or an indirect/direct QCL reference for UL TCI (in case of separate DL/UL TCI)
· Note: When RS X is an indirect QCL reference of a target channel, there exists at least one other source signal on the QCL chain between RS X and the target channel. Here, Rel-15/16 QCL rule is reused by replacing SSB with SSB associated with a physical cell ID different from that of the serving cell
· For inter-cell beam management, the support of more than one Rel-17 active DL TCI state / QCL per band is a UE capability
· If UE does not support such capability, MAC-CE based beam indication (activation of one TCI state) can be used to switch between two different DL receptions along two different beams
· Note: The serving cell does not change when beam selection is done
· Note: This does not preclude the possibility for TA update on non-serving cell 
· FFS: For a UE supporting Rel.17 beam indication feature for inter-cell beam management, up to 5 CORESETs can be configured per BWP 


According to previous agreement for inter-cell beam indication, some remaining issues are identified as follows:
1. Non-UE dedicated channels/signals
In RAN1#106, it was agreed that non-UE dedicated channels/signals cannot share the Rel-17 TCI state indicated by Rel-17 MAC-CE/DCI-based beam indication if the TCI state is associated with a PCID different from the serving cell. However, non-UE dedicated channels/signals is too vague, thus a clear definition is necessary. 
For DL operation, at least PDCCH reception associated with Type0/0A/1/2 CSS set should be treated as non-UE dedicated channels/signals. However, one CORESET can be associated with both USS set and CSS set, and separate beam behaviours and indications on the same CORESET is not preferred, which may cause additional implementation complexity and specification impact (e.g., a new priority rule is needed if PDCCH occasions overlap).  Note that in Rel-15/16, UE can always assume one beam for PDCCH reception on the same CORESET regardless the PDCCH reception is associated with CSS or USS set. In summary, we suggest the following definition of “non-UE dedicated channels/signals”:
· All PDCCH receptions on any CORESET associated with any Type0/0A/1/2 CSS set along with the respective PDSCH receptions
For UL operation, according to previous agreements, the following UL channels/signals can share the same Rel-17 TCI state indicated by Rel-17 MAC-CE/DCI-based beam indication:
· Dynamic-grant/configured-grant based PUSCH
· All or subset of dedicated PUCCH resources in a CC
· P/SP/AP-SRS for CSI
· AP-SRS for BM 
All above UL channels/signals can be treated as “UE-dedicated channels/signals”, thus can share the Rel-17 TCI state indicated by Rel-17 MAC-CE/DCI-based beam indication if the TCI state is associated with a PCID different from the serving cell.
[bookmark: _Hlk85123662]Proposal 16: On Rel-17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), the non-UE dedicated channels/signals (on which such inter-cell beam indication does not apply) comprise:
· All PDCCH receptions on CORESET(s) along with the respective PDSCH receptions and PUSCH/PUCCH transmissions if the CORESET(s) is associated with any Type0/0A/1/2/3 CSS set 


Issue 3: Signaling medium for Rel-17 unified TCI activation/update
Based on current agreements on signaling medium for Rel-17 unified TCI framework, we’d like to share our views on remaining issues in this section.
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#104
On the beam application time for Rel.17 DCI-based beam indication, the beam application time can be configured by the gNB based on UE capability
· Support a UE capability for the minimum value of beam application time
· FFS: the exact minimum values of beam application time supported by UE 
· FFS: whether existing UE capability can be reused as this UE capability.
· FFS: whether different beam application time values are supported for uplink and downlink
· FFS: whether UE capability needs to be introduced for the maximum value of beam application time
· FFS: the reference for defining the UE capability (e.g. from DCI reception or ACK transmission)
· FFS: whether a UE is allowed to report more than 1 values in case of MPUE
· FFS: the application time when DCI and applied channel(s) are on different CCs with same/different SCS(s)
Agreement from RAN1#105
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot that is at least X ms or Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.
· Note: The gap between the last symbol of the beam indication DCI and that first slot shall satisfy the UE capability
· FFS: Application time and whether additional offset is needed for the application time in case of cross carrier beam indication and common TCI state ID update across a set of configured CCs if CCs have different SCSs 
· FFS: Whether inter-cell beam switching needs higher X/Y values than intra-cell
· FFS: Whether application time can be indicated/determined dynamically for different scenarios, e.g. cross CC, inter-cell, inter-panel without reverting previous RAN1 agreements
Agreement from RAN1#106
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, the first slot to apply the indicated TCI is at least Y symbols after the last symbol of the acknowledgment of the joint or separate DL/UL beam indication.
· Note: The Y symbols are configured by the gNB based on UE capability, which is also reported in units of symbols.
· FFS whether Y is configured per BWP , per CC or per band or per SCS , or independent of BWP/CC/SCS
· Note: Previous agreement in RAN1#104b-e that remaining unused DCI fields and codepoints are reserved in R17 are not to be reverted

Agreement from RAN1#106bis
On Rel-17 DCI-based beam indication, regarding application time of the beam indication for CA, the first slot and the Y symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication. 
· For Rel-17 MAC-CE based beam indication (when only a single TCI codepoint is activated) and activation, it follows the Rel-16 application timeline of MAC-CE activation
· How to capture this in the specifications is up to the editors


Our views on the remaining issues on beam application time are provided as follows: 
1. An additional Y value and UE capability for panel switching: In Issue 3, the correspondence between a panel entity and an SSB/CSI-RS resource reported by UE can be informed to NW, which means NW may be able to differentiate whether TCI update will cause UE panel switching. Due to UE power consumption, UE may not be able to activate multiple UE panels simultaneously and panel switching may require additional latency for beam application time. Therefore, for panel switching, UE can report an additional capability with a larger value of minimum application time, and NW can configure an additional Y values accordingly. Then, beam application of a TCI update would be determined according to whether panel switching is performed according to the TCI update. Regarding how to align the understanding between NW and UE that whether panel switching is performed according to a TCI update, this can be further discuss depending on the outcome of issue 4.
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Figure 3. Two separate application times for DCI-based TCI update w/ and w/o considering panel switching
(a) UE doesn't need to perform panel switching for the update from TCI state #x to #y 
(b) UE needs to perform panel switching for the update from TCI state #x to #z

Proposal 17: Support an additional Y value and UE capability of beam application time for panel switching
· FFS: How to align the understanding between NW and UE that whether panel switching is performed according to the DCI-based TCI update

2. Inter-cell beam indication: In RAN1#106, it was agreed that UE can support more than one PCIDs associated with the activated TCI states, if UE reports that in the corresponding UE capability. Thus, DCI-based beam switching between different cells is possible, and UE may require additional latency when it switches between different cells. Therefore, for inter-cell beam indication, UE can report an additional capability with a larger value of minimum application time.
Proposal 18: Support an additional Y value and UE capability of beam application time for inter-cell beam indication for the case if the PCID of the newly indicated TCI state is different from the one of the currently applied TCI state

· 

Issue 4: Fast UL panel selection 
In RAN1#106, RAN1 reached the following agreement for fast UL panel selection:
	Agreement from RAN1#106
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, down select or modify from the following two schemes in RAN1#106bis-e:
· Scheme 1: 
· A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance (i.e. Opt1-1 per RAN1#104-bis-e agreement) 
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· FFS : Detailed design of how to inform the correspondence to NW 
· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)
· Support UE reporting of maximum number of SRS ports and coherence type for each panel entity as a UE capability
· Support multiple codebook -based SRS resource sets with different maximum number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE capability for the panel entity 
· Scheme 2: 
· Support UE reporting one of the following (to be down selected in RAN1#106bis-e): 
· Opt1. A list of supported UL ranks (number of UL transmission layers) 
· Opt2. A list of supported number of SRS antenna ports
· Opt3. A list of coherence types (as in Rel-15) indicating a subset of ports
· The NW configures an association between an index and rank/number of SRS antenna ports/coherence type
· Include at least one of the index, the maximum UL rank or SRS antenna ports or coherence type corresponding to a reported SSBRI/CRI in a beam reporting instance 
· FFS : timeline to apply above result in the beam report instance
· Support multiple codebook-based SRS resource sets with different number of SRS antenna ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE reported info corresponding to the index


In our view, Scheme 1 and Scheme 2 are similar, and the overall procedure can be summarized as follows:
Step 1: UE capability set reporting: In this step, UE reports a list of panel-related UE capability sets. According to the following agreement made in RAN1#102, we the following options can be supported:
· Opt1. The maximum supported number of UL transmission layers 
· Opt2. The maximum supported number of SRS antenna ports
· Opt3. The maximum supported number of SRS resources within one SRS resource set for BM
· Opt4. DL Rx only, or both DL Rx and UL Tx
	Agreement from RAN1#102
· [Issue 4] For Rel.17 NR FeMIMO, on MP-UE assumption to facilitate fast UL panel selection:
a) The following assumptions are used: 
· In terms of RF functionality, a UE panel comprises a collection of TXRUs that is able to generate one analog beam (one beam may correspond to two antenna ports if dual-polarized array is used)
· UE panels can constitute the same as well as different number of antenna ports, number of beams, and EIRP 
· No beam correspondence across different UE panels
· FFS: For each UE panel, it can comprise an independent unit of PC, FFT timing window, and/or TA.
· FFS: Same or different sets of UE panels can be used for DL reception and UL transmission, respectively
Agreement from RNA1#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)



Proposal 17: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises one or more followings
· Opt1. The maximum supported number of UL transmission layers 
· Opt2. The maximum supported number of SRS antenna ports
· Opt3. The maximum supported number of SRS resources within one SRS resource set for BM
· Opt4. DL Rx only, or both DL Rx and UL Tx

Step 2: UE beam measurement/reporting with correspondence information: In this step, UE performs beam measurement and reports the preferred beam(s) measured on the preferred UE panel(s) in a beam reporting instance. Along with each SSBR/CRI in the beam reporting instance, UE also reports the correspondence between the SSBR/CRI and one of the UE capability value sets of the preferred UE panel. It would be straightforward to reuse Rel-15/16 beam reporting since UE usually decides panel activation and selection according to the beam measurement associated with Rel-15/16 beam reporting. We don't see the need to introduce a new reporting mechanism (e.g., event-triggered reporting). 
Proposal 18: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· The correspondence between a 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 is reused, 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

Step 3: NW beam switching based on the UE beam reporting: This step is just the same as Rel-15/16, NW sends activation command that activates TCI state according to the beam reporting. Once UE receives the activation command after a TCI activation time defined by RAN4, UE shall activate the panel corresponding to the activated TCI state, where the panel is the preferred panel corresponding to the SSBR/CRI in the beam reporting, and be able to apply the activated TCI state. Therefore, the correspondence of the UE capability set can be assumed as valid once the activated TCI state can be applied by UE, where the activation timeline is clearly defined in Rel-15/16. 
Step 4: SRS/PUSCH transmission: Meanwhile, in order to support CB-based SRS transmission with a certain number of SRS ports according to different UE panel-related capabilities, CB-based SRS resources with different number of SRS ports would be needed. In Rel-15/16, the SRI indicated in the UL DCI can be used to identify the SRS resource within an SRS resource set if it contains two SRS resources. If the SRS resources with different number of SRS ports are configured within one SRS resource set, the SRI can be used to indicate the SRS resource with a certain number of SRS ports according to the corresponding UE capability set. However, UE may be required to transmit SRS resources with different number of ports when the SRS resource set is triggered/activated, which is not preferred since Rel-17 MP-UE is assumed to activate one panel for UL at a time. Thus, we propose to introduce SRS resource selection mechanism to allow UE to transmit one of the SRS resources when it is activated by MAC-CE or triggered by DCI. Since we need dynamic switch between SRS resources according to the corresponding UE capability set, periodic SRS resource should be precluded. 
Proposal 19: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support multiple SRS resources with different number of SRS ports in one SP or AP SRS resource set for codebook-based transmission
· [bookmark: _GoBack]Support a mechanism to allow UE transmit one of the SRS resources when the SRS resource set for codebook-based transmission is activated by MAC-CE or triggered by DCI


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) 



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. 

[image: ]
Figure 4. 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. 
Observation 2: 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 20: 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
· FFS: Whether UE reporting of the same set of SSBRIs/CRIs in both L1-RSRP/SINR and P-MPR reporting need any specification support

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: Unified TCI framework
Proposal 1: On Rel-17 unified TCI framework, any SRS resource or resource set that is a valid target signal of a Rel-15/16 UL spatial relation based on the Rel-15/16 UL spatial relation rules can be configured as a target signal/channel of a Rel-17 UL or, if applicable, joint TCI (hence the Rel-17 UL or, if applicable, joint TCI state pool).
· Note: This does not imply that DL and UL TCI state pools are separate or shared for separate DL/UL TCI (this issue is up to RAN2)
Proposal 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 the Rel-15/16 UL 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
Proposal 3: A UE doesn't expect to be configured with Rel-15/16 DL TCI state pool if Rel-17 TCI state pool is configured in any CC 
Proposal 4: A UE doesn't expect to be configured with Rel-15/16 SpatialRelationInfo if Rel-17 TCI state pool is configured in any CC 
Proposal 5: Support the max number of configured TCI states for DL TCI state update and UL TCI state update to be 128+64 per BWP per CC, if UE is configured with separate DL/UL TCI mode.
Proposal 6: The same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update) is applied to all AP CSI-RS resources for BM or CSI (per previous agreements) within the same resource set, if configured via RRC.
· Whether to apply the indicated Rel-17 TCI state is configured per CSI-RS resource set
Proposal 7: The same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources (via Rel-17 MAC-CE/DCI TCI state update) is applied to ALL SRS resources for BM within the same resource set, if configured via RRC.
· Whether to apply the indicated Rel-17 TCI state is configured per SRS resource set
Proposal 8: For Rel-17 unified TCI framework, on applying the indicated Rel-17 TCI state to PDCCH reception and the respective PDSCH reception, down-select from one of the followings for intra-cell BM: 
· Alt1: Per search space set determination 
· For any PDCCH reception associated with an USS set and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state. 
· For any PDCCH reception associated with a CSS set and the respective PDSCH reception, whether UE to apply the indicated Rel-17 TCI state can be configured per search space set by RRC
· Atl2: Per CORESET determination
· For any PDCCH reception on a CORESET that is associated with only USS set(s) and the respective PDSCH reception, UE always applies the indicated Rel-17 TCI state.
· For any PDCCH reception on a CORESET that is associated with at least one CSS set and the respective PDSCH reception, whether UE to apply the indicated Rel-17 TCI state can be configured per CORESET by RRC
Proposal 9: For common TCI state ID update and activation to provide common QCL information across a set of configured CCs/BWPs, if one source RS per CC is 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, the CC-specific source RSs should be CSI-RS for tracking. 
Proposal 10: On Rel-17 unified TCI framework, 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 qnew for all UE-dedicated PDSCH/PDCCH receptions in a CC or in a set of configured CCs with common TCI state ID activation and update, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as UE-dedicated PDSCH/PDCCH reception.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
Proposal 11: On Rel-17 unified TCI framework, if the UE is configured with joint DL/UL TCI mode, 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 qnew for all dynamic-grant/configured-grant based PUSCH transmissions and all of dedicated PUCCH resources in a CC or in a set of configured CCs with common TCI state ID activation and update, as well as other signals/channels configured to sharing the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH and all of dedicated PUCCH resources.
· Above applies to both Rel-15 SpCell BFR and Rel-16 SCell BFR
· FFS: UL PC control including qu, qd, and closed loop index

Issue 2: Inter-cell beam management
Proposal 12:  In Rel-17, event-driven beam reporting is not supported for inter-cell BM and inter-cell mTRP
Proposal 13: For inter-cell beam measurement/reporting, a CMR resource set should include at least a set of SSB indexed and a set of PCIDs associated with the set of SSB indexes.
Proposal 14: For inter-cell beam measurement/reporting, legacy L1-RSRP reporting format including up to four pairs of SSBRI and L1-RSRP is reused.
Proposal 15: For inter-cell beam measurement/reporting, legacy L1-RSRP reporting format is reused for all L1-RSRP(s) in one L1-RSRP reporting instance, i.e. for K>1, (K-1) 4-bit differential L1-RSRP(s) calculated relative to the reference (absolute) 7-bit L1-RSRP.
Proposal 16: On Rel-17 beam indication enhancements for inter-cell beam management, the supported Rel-17 MAC-CE-based and/or DCI-based beam indication (at least using DCI formats 1_1/1_2 with and without DL assignment including the associated MAC-CE-based TCI state activation), the non-UE dedicated channels/signals (on which such inter-cell beam indication does not apply) comprise:
· All PDCCH receptions on CORESET(s) along with the respective PDSCH receptions and PUSCH/PUCCH transmissions if the CORESET(s) is associated with any Type0/0A/1/2/3 CSS set 

Issue 3: Signaling medium for unified TCI update/activation
Proposal 17: Support an additional Y value and UE capability of beam application time for panel switching
· FFS: How to align the understanding between NW and UE that whether panel switching is performed according to the DCI-based TCI update
Proposal 18: Support an additional Y value and UE capability of beam application time for inter-cell beam indication for the case if the PCID of the newly indicated TCI state is different from the one of the currently applied TCI state

Issue 4: Fast UL panel selection 
Proposal 17: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support the UE reporting a list of UE capability value sets 
· Each UE capability value set comprises one or more followings
· Opt1. The maximum supported number of UL transmission layers 
· Opt2. The maximum supported number of SRS antenna ports
· Opt3. The maximum supported number of SRS resources within one SRS resource set for BM
· Opt4. DL Rx only, or both DL Rx and UL Tx
Proposal 18: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· The correspondence between a 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 is reused, 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
Proposal 19: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection,  
· Support multiple SRS resources with different number of SRS ports in one SP or AP SRS resource set for codebook-based transmission
· Support a mechanism to allow UE transmit only one of the SRS resources when the SRS resource set for codebook-based transmission is activated by MAC-CE or triggered by DCI
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. 
Observation 2: 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.
Proposal 20: 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
· FFS: Whether UE reporting of the same set of SSBRIs/CRIs in both L1-RSRP/SINR and P-MPR reporting need any specification support
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