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1	Introduction
RAN#92 updated the work item for further enhancements on MIMO for NR [1]. The objectives for multi-beam enhancements are stated as follows:
	The work item aims to specify the further enhancements identified for NR MIMO. The detailed objectives are as follows:

· Extend specification support in the following areas [RAN1]
1.  Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1: 
a. Identify and specify features to facilitate more efficient (lower latency and overhead) DL/UL beam management for intra-cell and inter-cell scenarios to support higher UE speed and/or a larger number of configured TCI states:
i. Common beam for data and control transmission/reception for DL and UL, especially for intra-band CA
ii. Unified TCI framework for DL and UL beam indication
iii. Enhancement on signaling mechanisms for the above features to improve latency and efficiency with more usage of dynamic control signaling (as opposed to RRC)
iv. For inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. serving cell does not change when beam selection is done). This includes L1-only measurement/reporting (i.e. no L3 impact) and beam indication associated with cell(s) with any Physical Cell ID(s) 
1. The beam indication is based on Rel-17 unified TCI framework
2. The same beam measurement/reporting mechanism will be reused for inter-cell mTRP
3. This work shall only consider intra-DU and intra-frequency cases
b. Identify and specify features to facilitate UL beam selection for UEs equipped with multiple panels, considering UL coverage loss mitigation due to MPE, based on UL beam indication with the unified TCI framework for UL fast panel selection 




In this contribution we discuss about the following issues having remaining open points:
1. [bookmark: _Hlk52870223]Unified TCI framework (Issue 1)
1. L1/L2-centric inter-cell mobility (Issue 2)
1. MP-UE assumption to facilitate fast UL panel selection (Issue 4)
1. MPE mitigation (Issue 5)

2	Discussion
2.1	On the unified TCI framework (Issue 1)
Conclusions and agreements related to the unified TCI framework in RAN1#106-bis-e are as follows [2]:
	Agreement
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
On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For DL channels/signals that do not share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), all the QCL rules defined in section 5.1.5 in 38.214 are supported
· [bookmark: _Hlk84321626]Note: For CSI-RS used to provide QCL indication for non-UE dedicated channels, the CSI-RS should only be QCLed with SSB of the same PCID as that from the serving cell
· [bookmark: _Hlk87035449]For DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), the following options on source RSs and QCL-Types are supported
· Option 1: TRS is configured for QCL-TypeA source RS and CSI-RS for BM is configured for QCL-TypeD source RS
· Option 2: TRS is configured for QCL-TypeA and QCL-TypeD source RS
· Note: For inter-cell beam management, SSB with PCID different from that from the serving cell can be used as a QCL Type-C/D source RS for CSI-RS for BM and/or TRS 
· Further discuss and decide in RAN1#106bis-e whether CSI-RS for CSI can be used as a source RS or not, and if so whether some restriction(s) are needed

Agreement
On Rel.17 unified TCI framework, the source RS in the Rel-17 TCI state that provides QCL-TypeA or QCL-TypeB shall be in the same CC/BWP as the target channel or RS

Agreement
On Rel.17 unified TCI framework, regarding the common TCI state ID update and activation for CA, 
· The details on how the PDSCH configuration (for each of those CCs/BWPs) contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC are up to RAN2

Agreement
On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation, already assumed periodic) is either a periodic CSI-RS or an SSB. When a periodic CSI-RS is used as a PL-RS,
· Opt2. Both 1- and 2-port (reusing Rel-16 UE capability signalling) periodic CSI-RS are supported for PL-RS

Agreement
On Rel.17 unified TCI framework, regarding the common TCI state ID update and activation for CA, 
· The details on how the PDSCH configuration (for each of those CCs/BWPs) contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC are up to RAN2

Agreement
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

Conclusion 
On Rel.17 unified TCI framework, in case of separate DL/UL TCI, it is up to RAN2 whether UL TCI shares the same TCI state pool as joint DL/UL TCI or UL TCI uses a separate TCI state pool from joint DL/UL TCI
· Note: By previous agreements, DL TCI shares the same TCI state pool as joint DL/UL TCI

Conclusion
On Rel.17 unified TCI framework, there is no consensus in supporting the following DL source RS type:
· SSB as QCL Type-D source RS, with TRS as QCL Type-A source RS
· SRS for BM as QCL Type-D source RS, optionally with TRS as QCL Type-A source RS

Agreement
On Rel.17 unified TCI framework, for the case when the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI states per BWP, for each of the PUSCH, PUCCH, and/or SRS, one individual setting is optionally associated with each of the UL or (if applicable) joint TCI states in a BWP via RRC 
· FFS : MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI  state
· Above is applicable for eMBB
· FFS : Details on power control setting for URLLC

Agreement
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.





2.1.1	On number of TCI states
The following agreement was reached in RAN1#106bis-e leaving it still open what is the maximum supported number of TCI states in case of UE is configured with separate DL and UL TCI states.
	Agreement
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



At this point it may be better to consider maximum number of TCI states and spatial relation infos for the UE in Rel16 and use those numbers, i.e. 128 for DL TCI states and 64 for UL TCI states per BWP per CC. 
[bookmark: _Ref84003323][bookmark: _Ref87037857]Proposal 1: The maximum number of configured TCI states for DL TCI state update is 128 per BWP per CC, and the maximum number of configured TCI states for UL TCI state update is 64 per BWP per CC.
2.1.2	On Source RSs
In RAN1#106bis-e it was agreed that for DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), the following options on source RSs and QCL-Types are supported
· Option 1: TRS is configured for QCL-TypeA source RS and CSI-RS for BM is configured for QCL-TypeD source RS
· Option 2: TRS is configured for QCL-TypeA and QCL-TypeD source RS

It was left then for further study whether also CSI-RS resource for CSI can be used as source RS for the indicated TCI state. It’s noted that CSI-RS resource for CSI can be used as source RS in Rel15/Rel16 for DMRS of PDCCH and DMRS of PDSCH [3GPP TS 38.214]:
For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	…
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.
For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location type(s):
-	…
-	typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without higher layer parameter repetition and, when applicable, 'typeD' with the same CSI-RS resource.

In addition to PDCCH and PDSCH, also a CSI-RS resource for CSI and BM can share the indicated TCI state. However, for both there is no support in Rel15/Rel16 to have a CSI-RS resource for CSI as source RS. Only the already agreed options, i.e. TRS + CSI-RS for BM and TRS + TRS, are the common source RSs for PDCCH, PDSCH, CSI-RS for CSI and CSI-RS for BM. Thus, we propose that in Rel17 unified TCI framework CSI-RS for CSI is not used as a source RS for the indicated TCI state.
[bookmark: _Ref87037873]Proposal 2: In Rel17 unified TCI framework CSI-RS for CSI is not used as a source RS for the indicated TCI state.

2.1.2	UL PC
In RAN1#106bis-e the following were agreed: 

	Agreement
On Rel.17 unified TCI framework, for the case when the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI states per BWP, for each of the PUSCH, PUCCH, and/or SRS, one individual setting is optionally associated with each of the UL or (if applicable) joint TCI states in a BWP via RRC 
· FFS : MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI  state
· Above is applicable for eMBB
· FFS : Details on power control setting for URLLC




Regarding “FFS: Details on power control setting for URLLC”, TCI state(s) could be associated e.g. with two power control parameter settings for PUSCH, one for eMBB and the other for URLCC. In other words, we don’t see reason why not to support two power control settings for PUSCH. Considering codebook and non-codebook based PUSCH scheduling, our understanding is that the UE is still provided the SRI field, if configured, in the scheduling DCI instead of TCI state. Then on the other hand, it is not clear how in PUSCH scheduling the proper power control setting associated to a TCI state is determined by the UE e.g. in case the UE provided one setting for eMBB and the other for URLLC. This aspect should be further studied.   
[bookmark: _Ref84004274][bookmark: _Ref87037896]Proposal 3: In unified TCI framework, it should be discussed and solved that how the UE determines power control setting associated to TCI state in codebook and non-codebook based PUSCH assuming the UL scheduling grant still has SRI field as in Rel15/Rel16 instead of TCI. 

2.2		Inter-Cell Beam Management (Issue 2)

2.2.1 L1-RSRP and differential reporting

Alt1. Rel-15 L1-RSRP reporting format is reused for all SSBRI-RSRP pairs 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 non-serving cell/serving cell is used: 
When more than one SSBRI/L1-RSRP pairs associated with a same PCI are reported, Rel-15 L1-RSRP reporting format is used for pairs 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

During RAN1#106b-e above alternatives were discussed for differential L1-RSRP reporting. In Alt1 there is only reference L1-RSRP and for rest of the reported L1-RSRP values are reported relative to the same reference. Alt2 seems not to bring any additional benefit over the Alt1 reporting, thus Alt1 could be supported.   
[bookmark: _Ref87006977]Proposal 4: Rel-15 L1-RSRP reporting format is reused for differential reporting 

2.2.2 On the short message monitoring in inter-cell BM

For the short message monitoring (connected mode paging), following alternatives were discussed during RAN1#106b-e.
Alt0. UE not required to monitor paging associated with the newly activated TCI state
Alt1. UE to monitor paging in USS associated with the newly activated TCI state [11]
Alt2. UE to monitor paging in CSS configured for paging with the newly activated TCI state [offline]

Alt0: This may depend on the UE capability, some UEs may be able to receive, some UEs may need to switch back and forth between cells. CSS stays in serving cell while the USS on the non-serving cell (for a CORESET). The non-serving cell scheduling would need to take this into account or assume that UE is not available for scheduling on specific time instances.  
For alt1, specification impact may be seen since USS is not assumed for paging monitoring currently. In case USS is used for paging monitoring, UE can avoid the switching between cells and would monitor short message on channels it is anyway monitoring. The specification impact may be beyond what MIMO is able to consider. 
Alt2 may mean that an agreement is reverted or refined, or new agreement is needed to consider the CSS-type2 as an exception for beam indication “except non-UE dedicated channels”. Considering a refinement for the agreement This may not be necessarily a big issue.
All alternatives seem to be valid based on different viewpoints of the agreement, with different pros/cons and ways forward. Considering the current state of the Rel17, we prefer alt2 over alt0.
[bookmark: _Ref87006978]Proposal 5: Support Alt2 for short message reception in connected mode.

2.2.3 CSS monitoring on a CORESET associated with TCI having different PCI 
In RAN1#106b-e following options were discussed for non-UE dedicated channels that the R17 beam indication may or may not apply to:  
Proposal 2.F: 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 respective PUSCH/PUCCH transmissions [monitored in] [if the CORESET(s) is associated with] Type3 CSS set [only in SCell (not PCell)], [Type2 CSS (when >1 activated TCI states are associated with PCI(s) different from serving cell)], and any Type0/0A/1 CSS set 
o	FFS: [the CORESET(s) associated with] [PDCCH monitored in] any Type2 CSS set when only 1 activated TCI state is associated with a PCI different from serving cell (depending on the outcome of the paging issue)

In our view it is not feasible to discuss any CSS related issues exclusion/inclusion before the short message (DCI with P-RNTI in connected mode) issue is resolved. Also, it should be considered whether CSS-type3 is considered as UE dedicated channel or common channel in above discussion.
[bookmark: _Ref87006979]Proposal 6: Before deciding the CSS monitoring in inter-cell BM operation, resolve the short message reception (connected mode paging) issue first.

2.2.4 On the Event-based Activation of Inter-Cell Beam Reporting

Proposal 2.E: On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, support event-driven beam reporting
· If UE consecutively identify an event happens, UE can trigger the L1-RSRP report
· The event at least includes:
· The L1-RSRP from one SSB within list of SSBs with PCIs different from serving cell is larger than the best L1-RSRP measured from a list of serving cell SSB plus an offset, where the offset is configured by RRC
· The L1-RSRP from one SSB within list of SSBs with PCIs different from serving cell is larger than a pre-defined value which is configured by RRC
· The list of serving cell SSBs and SSBs with PCIs different from serving cell are configured by RRC
· Indication for activating a reporting configuration 
· The L1-RSRP report is transmitted by MAC CE, which includes
· SSBRI from the list of SSBs with PCI different from serving cell
· L1-RSRP for the corresponding SSB
· A prohibit timer is introduced to prohibit UE sends multiple L1-RSRP report MAC CEs, which is similar to PHR

In one option, the RRC level event could be configured where the RRC level report could include indication that a cell quality of a specific PCI is above a threshold and thus a L1 reporting configuration should be activated for beam management purposes. RRC level reporting operates on cell quality level (considers all the SSB in the cell) and it does not allow currently to limit the SSB measurements to a smaller subset as can be done in the beam management measurements/reporting.
Alternative way (to RRC level reporting) would be to define UE event triggered indication that some beam management reporting configuration for a non-serving cell could be activated. Based on the indication, network could signal to UE to activate specific reporting configuration or reporting of non-serving cell signals. NW activation of a reporting configuration could be done e.g. using a MAC CE. The indication could refer to a reporting configuration or a PCI. To send the indication, UE could be configured with an SR ID to indicate that an indicates the event, and a MAC CE would follow. Alternatively, CBRA can be used e.g. when SR is not configured.
[bookmark: _Ref54263051][bookmark: _Ref79154675][bookmark: _Ref87006980]Proposal 7: Support UE event triggered indication that an inter-cell beam management reporting should be activated (for a specific PCI).

2.2.5. Beam failure Recovery and Radio Link Monitoring for Inter-cell Beam Management

RAN1 has not yet concluded or agreed any aspect regarding on the radio link monitoring and beam failure recovery for Inter-cell beam management operation. The rel15 beam failure recovery was specified for a single serving cell (Primary Cell) operation and rel-16 extended the Rel-15 framework to cover SCells as well. Although the SCell BFR considers failure detection and recovery for multiple serving cell cells it does not cover directly the inter-cell beam management nor the inter-cell mTRP where there is only 1 serving cell per each carrier.
In mTRP track (feMIMO objective 2) the failure recovery enhancements cover the multi-TRP operation but so far the focus has been on intra-cell mTRP (M-DCI) scenario where UE monitors two BFD-RS sets for TRP specific failure detection and the RS included into the sets is based on the active TCI states for respective CORESETs associated with the CORESETPoolndex (for mTRP there are two sets of beam failure detection RS). 
[bookmark: _Ref87006948]Observation 1: RAN1 is currently specifying beam failure recovery for multiple-TRPs.
As the CORESETpoolindex is not used for inter-cell beam management it may not be possible to use it directly to determine which CORESETs are associated with specific BFD-RS sets. However UE could determine the RS to be included into two BFD-RS based on the PCI association of the RS indicated by the active TCI States. 
For beam failure recovery, UE could use the mTRP beam failure recovery mechanisms. 
[bookmark: _Ref87006949]Observation 2: In case the mTRP BFR framework is extended to apply for inter-cell beam management, UE monitors beam failure on both serving cell and cell with different PCI, using respective sets of BFD-RS where the RS are included into two sets based on PCI.
In another option, if the mTRP BFR framework is not applied for inter-cell beam management, UE could be configured to monitor beam failure only on the cell where it has been indicated to monitor dedicated channels. Thus, only one BFD-RS set would need to be assumed for inter-cell beam management.
[bookmark: _Ref87006950]Observation 3: In case one BFD-RS set is assumed UE could be configured to monitor beam failure on the RS of the PCI that is not the serving cell. 
For radio link monitoring e.g. even in case of CA, UE only monitors the primary cells and none of the secondary cells. Although the CA and inter-cell BM are very different features for considering multiple cell communication the similar approach could be used here. for RLM in inter-cell BM, UE should monitor only reference signals from the serving cell. This would include the case where UE receives beam indication for dedicated channels (PDCCH for example) and the TCI State indicates RS associated with different PCI than serving cell. In other words, UE would not include the RS to the RLM RS set.  
[bookmark: _Ref84007715]Proposal 8: For radio link monitoring UE monitors only serving cell RSs.
[bookmark: _Ref87006985]Proposal 9: When the active TCI state of CORESET indicates RS associated with different PCI than serving cell, UE monitors for beam failure only the RS associates with that PCI.


2.2.6 Monitoring PDCCH candidates in overlapping monitoring occasions
In Rel-16, there is a limitation for monitoring PDCCH candidates in overlapping monitoring occasions if the CORESETs have different QCL-TypeD properties. A certain rule is applied to prioritize monitoring of PDCCH candidates [TS 38.213]:
“If a UE
- is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
- monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells
- the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
- the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions”

If the same rule is applied for inter-cell beam management in overlapping search spaces on CORESETs, the PDCCH candidates (mainly from non-serving cell/ cell with different PCI than serving-cell) that schedule UE dedicated signals/channels will not be monitored. If the non-serving cell PDCCH candidates are not monitored, the UE may not be able to schedule with UE dedicated signals and channels. 
We think it is important to extend this prioritization rule such that the UE selects two different QCL-TypeDs corresponding to serving cell PCI and the PCI different than the serving cell.  
[bookmark: _Ref84007717]Proposal 10: For inter-cell beam management, support extension of Rel-15 prioritization rule for PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD. 
· The UE select a first QCL-TypeD considering the legacy CSS/USS rules (USS applied when there is no CSS). The UE may consider the cell with the lowest ID as applied in legacy behaviors where RAN1 may decide the considered cells are associated with a single PCI, single or two PCI, or only two PCIs. 
· The UE selects a second QCL-TypeD considering the USS rule, and only among the cells that associated with two PCIs.
· Note: cells with two PCIs refer as the PCIs associated with the activated TCI states within the activated BWP within a cell.


2.3 [bookmark: _Hlk54263756]Enhancements on MPUE to facilitate fast UL panel selection (Issue 4)
The latest agreement regarding Issue 4 was made in RAN1#106-e:
	Agreement
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 rank 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




The latest proposal in offline discussion prior RAN1#107-e is the following:
	Updated Proposal 4.A: 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 at least the max supported number of SRS ports
· FFS: which type(s) of UE capability other than the max supported number of SRS ports is included in a UE capability value set and whether the UE capability value set can be common across all BWPs/CCs in same band or BC are discussed under UE feature agenda item 
· 
· 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
· Support multiple codebook-based SRS resource sets with different number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to a selected SRS resource set [which need to be aligned with the UE capability based on the informed correspondence]
· FFS: Decide in RAN1#107e, whether the SRS resource set is selected by the UE or NW



We consider the Updated Proposal 4.A is a good starting point for further discussion as it provides technical solution for the UE initiated panel activation and selection to facilitate fast UL beam/panel selection defined as an objective in the WID. There is still some open issue like the following FFS point and related time line related questions: 
FFS: Decide in RAN1#107e, whether the SRS resource set is selected by the UE or NW
As it is said in the proposal, 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. In that 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. It’s then logically expected that the gNB can assume the reported correspondence at least until the next report. Consequently, the UE is expected to receive/follow configurations based on the reported correspondence. 
[bookmark: _Ref87038045]Proposal 11: The UE is expected to receive/follow configurations based on the reported correspondence.
It’s also expected that after receiving the report the gNB should be able to use the current timelines to configure and/or activate and/or indicate the TCI state that includes the reported CSI-RS or SSB together with the index for the SRS resource. In other words, 
· if reported SSB or CSI-RS is not included yet in any TCI state the gNB may configure SSB or CSI-RS as QCL source for the TCI state and the corresponding timeline is adopted (RRC configuration)
· if reported SSB or CSI-RS is not included yet in any activated TCI states but is included in one of the configured TCI states the gNB may activate the TCI state and the corresponding timeline is adopted (MAC-CE based TCI state switch/activation)
· if reported SSB or CSI-RS is not included in the current indicated joint or UL TCI state but is included in one of the activated TCI states, the gNB may indicate the TCI state for the UE and the corresponding timeline is adopted (Rel17 DCI based TCI state indication)

Assuming the UE has provided three capability value sets for the gNB it may then have been configured with three SRS resource sets each following one of the capability value sets e.g. in terms of number of SRS antenna ports and number of SRS resources in the set. Furthermore, the gNB may have configured the resource sets to follow indicate UL TCI state. After receiving the report from the UE the gNB may update (e.g. activated and/or indicate) the indicated TCI state and trigger the aperiodic SRS resource set or activate semi-persistent SRS resource set of which configuration corresponds to the capability value/values of the reported index. What needs to be discussed still further whether there should be new timeline defined for the triggering of the aperiodic SRS resource set when the UE has provided the report. 
[bookmark: _Ref87006951]Observation 4: After receiving the report from the UE the gNB may update (e.g. activated and/or indicated) the indicated TCI state and trigger the aperiodic SRS resource set or activate semi-persistent SRS resource set of which configuration corresponds to the capability value/values of the reported index.  
[bookmark: _Ref87038062]Proposal 12: Discuss further whether it needs to be defined, and if so how, whether there should new timeline define for the triggering of the aperiodic SRS resource set after the UE has provided the report with the index. 



2.4 MPE Mitigation
Agreements related to the MPE mitigation in RAN1#106bis-e are is as follows [2]:
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, confirm the following working assumption (in the midst of the previous agreement) as an agreement with the following refinement (highlighted in red):
	On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following: 
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
· Support M=1
· FFS: The supported value(s) of M 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
· FFS: additional signaling (e.g. CSI triggering) from the NW



Agreement
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




Remaining open point is the FFS point how the UE selects the reported N SSBRI(s)/CRI(s) together with P-MPR value. The following options were considered during RAN1#106bis-e [3]:
	[bookmark: _Hlk86999906]Proposal 5.C: On Rel.17 enhancements to facilitate MPE mitigation, for selection of N from a candidate SSB/CSI-RS resource pool: 
· Down-select by RAN1#107-e between the two alternatives:
· Alt1. Based on L1-RSRP minus P-MPR value for each resource 
· [bookmark: _Hlk86999933]Alt2. Based on calculated Virtual PHR for each resource
· Virtual PHR is modified by considering actual P-MPR
· Alt3. Based on L1-RSRP for each resource among the resources with P-MPR values less than a threshold
· FFS: Reporting when there are only less than N P-MPR values under the threshold
· [bookmark: _Hlk86999953]Alt4. No RAN1 spec impact (possibly left to RAN4) 
The candidate resource pool corresponds to a CSI-RS/SSB resource set configured via RRC (details up to RAN2)



The pool of candidate SSBRIs/CRIs needs to provide enough candidate beams for the UE to receive them with enough spatial diversity such as to increase the probability in multipath environments that at least one gNB beam may be seen from an MPE-free UE beam. The UE selection of M SSBRIs/CRIs should be from UL transmission capability point of view in principle. In other words, the UE should select the ones based on which the UE is able to transmit in uplink with the required transmission power. Ideally that would mean that UE would select the M SSBRIs/CRIs based on power headroom metric or alike. Thus, our 1st preference is Alt2. Based on calculated Virtual PHR for each resource. Alt3 has a problem that the UE may eventually report SSBRI(s)/CRI(s) with poor L1-RSRP values. Alt1. can be considered as another alternative as it takes provides the best SSBRI(s)/CRI(s) after taking into account the required power reduction. Thus, we propose:
[bookmark: _Ref87038074]Proposal 13: On Rel.17 enhancements to facilitate MPE mitigation, for selection of N from a candidate SSB/CSI-RS resource pool choose between:
· Alt1. Based on calculated Virtual PHR for each resource
· Virtual PHR is modified by considering actual P-MPR
· Alt2. Alt1. Based on L1-RSRP minus P-MPR value for each resource 
 
3	Conclusions
Based on the discussion the following observations and proposals were made:
[bookmark: _Hlk54404629]On the unified TCI framework (issue 1):
Proposal 1: The maximum number of configured TCI states for DL TCI state update is 128 per BWP per CC, and the maximum number of configured TCI states for UL TCI state update is 64 per BWP per CC.
Proposal 2: In Rel17 unified TCI framework CSI-RS for CSI is not used as a source RS for the indicated TCI state.
Proposal 3: In unified TCI framework, it should be discussed and solved that how the UE determines power control setting associated to TCI state in codebook and non-codebook based PUSCH assuming the UL scheduling grant still has SRI field as in Rel15/Rel16 instead of TCI.

On inter-cell beam management (issue 2).
Observation 1: RAN1 is currently specifying beam failure recovery for multiple-TRPs
Observation 2: In case the mTRP BFR framework is extended to apply for inter-cell beam management, UE monitors beam failure on both serving cell and cell with different PCI, using respective sets of BFD-RS where the RS are included into two sets based on PCI.
Observation 3: In case one BFD-RS set is assumed UE could be configured to monitor beam failure on the RS of the PCI that is not the serving cell

Proposal 4: Rel-15 L1-RSRP reporting format is reused for differential reportingProposal 5: Support Alt2 for short message reception in connected mode.
Proposal 5: Support Alt2 for short message reception in connected mode.
Proposal 6: Before deciding the CSS monitoring in inter-cell BM operation, resolve the short message reception (connected mode paging) issue first.
Proposal 7: Support UE event triggered indication that an inter-cell beam management reporting should be activated (for a specific PCI).
Proposal 8: For radio link monitoring UE monitors only serving cell RSs.
Proposal 9: When the active TCI state of CORESET indicates RS associated with different PCI than serving cell, UE monitors for beam failure only the RS associates with that PCI.
Proposal 10: For inter-cell beam management, support extension of Rel-15 prioritization rule for PDCCH monitoring of PDCCH candidates in overlapping monitoring occasions with different QCL-TypeD.
· The UE select a first QCL-TypeD considering the legacy CSS/USS rules (USS applied when there is no CSS). The UE may consider the cell with the lowest ID as applied in legacy behaviors where RAN1 may decide the considered cells are associated with a single PCI, single or two PCI, or only two PCIs. 
· The UE selects a second QCL-TypeD considering the USS rule, and only among the cells that associated with two PCIs.
· Note: cells with two PCIs refer as the PCIs associated with the activated TCI states within the activated BWP within a cell.

Enhancements on MPUE fast panel selection (issue 4):
Proposal 11: The UE is expected to receive/follow configurations based on the reported correspondence.
Observation 4: After receiving the report from the UE the gNB may update (e.g. activated and/or indicated) the indicated TCI state and trigger the aperiodic SRS resource set or activate semi-persistent SRS resource set of which configuration corresponds to the capability value/values of the reported index.
Proposal 12: Discuss further whether it needs to be defined, and if so how, whether there should new timeline define for the triggering of the aperiodic SRS resource set after the UE has provided the report with the index.

MPE mitigation (issue 5):
Proposal 13: On Rel.17 enhancements to facilitate MPE mitigation, for selection of N from a candidate SSB/CSI-RS resource pool choose between:
· Alt1. Based on calculated Virtual PHR for each resource
· Virtual PHR is modified by considering actual P-MPR
· Alt2. Alt1. Based on L1-RSRP minus P-MPR value for each resource 
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