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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 mobility enhancement
· Issue 3: Signaling medium for unified TCI update/activation
· Issue 4: Fast UL panel selection 
· Issue 5: MPE mitigation
· Issue 6: UE-initiated beam selection/activation based on beam measurement and/or reporting
Discussion
Issue 1: Unified TCI framework
Clarify DL QCL rule for Rel-17 unified TCI framework 
In RAN1#105 and RAN1#106, the following agreements were made:
	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 a 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)

Agreement from RAN1#106
The following working assumption is confirmed with revision in RED.
On Rel.17 unified TCI framework, for any DL RS that does not share the same indicated Rel-17 TCI state(s) as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, but can be configured as a target DL RS of a Rel-17 DL TCI (hence the Rel-17 DL TCI state pool), Rel-17 mechanism(s) which reuse the Rel-15/16 TCI state update signaling/configuration design(s) are used to update/configure such DL RS(s) with Rel-17 TCI state(s).
· Applies for both intra-cell and inter-cell beam indication


According to the two agreements, we see Rel-15/16 DL QCL rules are directly supported for any DL RS as a target DL RS of a Rel-17 DL TCI. However, current agreements may not clearly mention about this. In order to avoid misunderstanding in the future, we prefer to clarify this as an agreement. Note that such Rel-15/16 DL QCL rules should be used for inter-cell beam indication as well, even for non-UE dedicated channels/signals if they are configured as a target DL RS of a Rel-17 DL TCI. 
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Figure 1. DL QCL rules for Rel-17 unified TCI framework based on current agreements


Proposal 1: On Rel.17 unified TCI framework, for both intra-cell and inter-cell beam management, the supported source/target QCL relations in the current TS38.214 V16.4.0 are supported for all QCL types.
· This includes the support of CSI-RS for CSI as a source RS in the indicated Rel-17 TCI state for UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, whenever applicable, for both intra-cell and inter-cell beam management

Applicable target RS of the indicated Rel-17 TCI state
In previous meetings, the following agreements were made for the applicable target RSs of the Rel-17 TCI state indicated Rel-17 MAC-CE/DCI-based beam indication:
	Agreement from RAN1#102
Note: the enumeration for issues (such as “issue 1a), 1b), 6) in the proposal below refers to the enumeration within the proposals, not Table 1 in the FL summary.
1.  [Issue 1] For Rel.17 NR FeMIMO, on the unified TCI framework
0. Support joint TCI for DL and UL based on and analogous to Rel.15/16 DL TCI framework
0. 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 
0. 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
1. 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
1. FFS: Applicability on PDSCH includes PDSCH default beam
1. Working Assumption: Select between M=1 and M>=1
0. 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, 
2. 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

Agreement from RAN1#106
On Rel.17 unified TCI framework, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· Aperiodic CSI-RS resources for CSI
· FFS: Discuss if further restriction or further case is necessary
· Aperiodic CSI-RS resources for BM 
· FFS: Discuss if further restriction or further case is necessary
· FFS: Other CSI-RS time-domain behaviors and/or restriction(s)
 
Agreement from RAN1#106
On Rel.17 unified TCI framework:
· Aperiodic SRS resources or resource sets for BM can share the same indicated Rel-17 TCI state as dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC 
· FFS: Discuss if/which restriction is necessary, e.g. only for aperiodic, apply to all resources in a set
· Note: This doesn’t imply that all time-domain behaviors are automatically supported

Agreement from RAN1#106
On Rel.17 unified TCI framework, for intra-cell beam indication, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC: 
· DMRS(s) associated with non-UE-dedicated reception on CORESET(s) and the associated PDSCH 
· FFS (to be concluded in RAN1#106bis-e): Non-UE-dedicated PUCCH and non-UE-dedicated PUSCH


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
Regarding CSI-RS/SRS for BM sharing the Rel-17 TCI state indicated by Rel-17 DCI/MAC-CE-based TCI update, we see the use case would be beam refinement under a certain beam. Regarding CSI-RS for CSI, similar to CSI-RS/SRS 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/SRS resources within the same set, if configured.
Proposal 2: If CSI-RS/SRS shares the same Rel-17 TCI state indicated by Rel-17 DCI/MAC-CE-based TCI update, the indicated Rel-17 TCI state is applied to all resources within the same CSI-RS/SRS resource set

It is still unclear how to differentiate whether an applicable target RS should apply the same indicated Rel-17 TCI state or not. In order to indicate the corresponding configuration to a UE, we see an RRC parameter can be configured to an RS resource set to indicate whether the resource(s) within the RS resource set should apply the same indicated Rel-17 TCI state.
Proposal 3: An RRC parameter can be configured to an RS resource set to indicate whether the RS resource set apply the same Rel-17 TCI state indicated by Rel-17 DCI/MAC-CE TCI-based update

Regarding how to differentiate whether non-UE-dedicated reception on CORESET(s) and the associated PDSCH should share the same indicated Rel-17 TCI state, there are two possible options:
· Alt1: Non-UE-dedicated reception on CORESET(s) and the associated PDSCH always applies the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs
· Alt2: If a CORESET is associated with at least one Type0/0A/1/2 CSS set, an RRC parameter can be configured to the CORESET to indicate whether the CORESET apply the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs
However, we don't see the need to make the applicability of the the same indicated Rel-17 TCI state as configurable. Therefore, we prefer that non-UE-dedicated reception on CORESET(s) and the associated PDSCH always share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs. 
Proposal 4: On Rel-17 unified TCI framework, regarding non-UE-dedicated reception on CORESET(s) and the associated PDSCH, support Alt1 for intra-cell case:
· Alt1: Non-UE-dedicated reception on CORESET(s) and the associated PDSCH always applies the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs
· Alt2: If a CORESET is associated with at least one Type0/0A/1/2 CSS set, an RRC parameter can be configured to the CORESET to indicate whether the CORESET apply the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs

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 5: 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. 

TCI state pool sharing in CA operation
In RAN1#106, the following agreement was made for TCI state pool sharing in CA operation:
	Agreement from RAN#106
On Rel.17 unified TCI framework, confirm the following working assumption as an agreement with a minor refinement highlighted in red 
For common TCI state ID update and activation to provide common QCL information at least for UE-dedicated PDCCH/PDSCH and/or common UL TX spatial filter(s) at least for UE-dedicated PUSCH/PUCCH across a set of [configured] CCs/BWPs: 
· RRC-configured TCI state pool(s) can be configured in the PDSCH configuration (PDSCH-Config) for each BWP/CC as in Rel-15/16
· Note: Such RRC-configured TCI state pool(s) configuration doesn’t imply that separate DL/UL TCI state pool is excluded or supported
· RRC-configured TCI state pool(s) can be absent in the PDSCH configuration (PDSCH-Config) for each BWP/CC, and replaced with a reference to RRC-configured TCI state pool(s) in a reference BWP/CC
· In the PDSCH configuration (PDSCH-Config) of the reference BWP/CC, RRC-configured TCI state pool(s) shall be configured
· For a BWP/CC where the PDSCH configuration contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC, the UE applies the RRC-configured TCI state pool(s) in the reference BWP/CC
· When the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type A/D source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type A/D source RS is in the BWP/CC to which the TCI state applies
· Introduce a UE capability to report maximum number of TCI state pools it can support across BWPs and CCs in a band, and the candidate value at least includes 1
· FFS: Introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band
· FFS: How to define reference BWP/CC


According to the agreement, two possible configurations would be supported for common beam operation across a set of configured CCs/BWPs:
1. Configuration 1 (the first sub-bullet of the agreement): Per-BWP TCI state pool(s) is configured in each of the configured BWPs/CCs as in Rel-15/16
2. Configuration 2 (the second sub-bullet of the agreement):  One single TCI state pool configured in a reference BWP/CC and shared by all the configured BWPs/CCs
For Configuration 2, one TCI state pool is configured in a reference BWP of a CC, where the CC should be one of the configured CCs for common beam operation. Except the reference BWP, TCI state pool is absent in each BWP of the configured CCs, and replaced by the TCI state pool in the reference BWP. As the example shown in Figure 3, BWP#1 of CC#2 is configured as the reference BWP with a TCI state pool. For other BWPs, the TCI state pools shall be absent and replaced by the TCI state pool in BWP#1 of CC#2.
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Figure 3. Example of TCI pool sharing for CA operation, CC#/BWP#1 is the reference CC/BWP
Some points in this agreement need to be further clarified:
1. The brackets in “[configured]” in the main bullet should be removed since this TCI stare pool sharing should be considered when common beam operation is configured for the set for CCs.  
Proposal 6: On Rel.17 unified TCI framework, remove the brackets as indicated in red from the following previous RAN1#106 agreement:
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:
…

2. Regarding the last FFS “how to define reference BWP/CC”, according to our understanding above, the reference BWP is the only one BWP in one of the configured CCs that is provided with the TCI state pool(s) if other BWPs in the configured CCs are not configured with TCI state pools. Note that any BWP/CC in the set of configured BWPs/CCs can be provided with the TCI state pool(s), and no specification is needed for this. Furthermore, we don't see a reference has to be explicitly provided in the PDSCH configuration for a BWP configured w/o TCI state pool(s). If the TCI state pool(s) is absent in a BWP of one of the configured CCs, UE can directly apply the TCI state pool(s) configured in the reference BWP. It is straightforward to determine the reference BWP/CC from all BWPs in the set of configured CCs since only one of them is provided with the TCI state pool(s).

Proposal 7: Regarding the common TCI state ID update and activation across a set of configured CCs/BWPs, the reference CC/BWP is the CC/BWP in which the TCI state pool(s) is configured.
· Only one of the configured CCs/BWPs can be configured with the TCI state pool(s), which can be any one of the configured CCs/BWPs
· TCI state pool(s) should be absent in the configured CCs/BWPs other than the reference CC/BWP
· No explicit reference is needed in the PDSCH configuration for a BWP/CC if TCI state pool(s) is absent  


3. In RAN1#105, it was agreed that 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). Thus, a source RS with QCL-TypeB/C is still possible to be configured for a target RS like CSI-RS, and it is also possible to configure QCL-Type B/C source RS is in the BWP/CC to which the TCI state applies for Configuration 2 (the second sub-bullet of the agreement) where TCI state pool(s) configured only in a reference BWP/CC and shared by all the configured BWPs/CCs. The only way to provide the per-BWP/CC QCL-Type B/C source RS would be allowing UE assumes that QCL-Type B/C source RS is in the BWP/CC to which the TCI state applies if the BWP/CC ID for QCL-Type B/C source RS in a QCL-Info of the TCI state is absent.

Proposal 8: Regarding the common TCI state ID update and activation across a set of configured CCs/BWPs, when the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type B/C source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type B/C source RS is in the BWP/CC to which the TCI state applies


TCI state pool for UL TCI (of separate DL/UL TCI)
The following options to achieve separate DL/UL TCI update were identified in RAN1#102: 
· Alt1. Utilize the joint TCI to include references for both DL and UL beams
· Alt2. Utilize two separate TCI states, one for DL and one for UL. The TCI state for the DL is the same as agreed in 1a. The TCI state for the UL can be newly introduced.
· Alt 2-1: The UL TCI state is taken from the same pool of TCI states as the DL TCI state
· Alt 2-2: The UL TCI state is taken from another pool of TCI states than the DL TCI state
Later, in RAN1#103, it was agreed that two separate TCI states (Alt2), one for DL and one for UL, are utilized for separate DL/UL TCI update. Thus, according to the agreements in RAN1#102 and RAN1#103, a DL TCI state would be the same as a joint DL/UL TCI state, where the DL TCI state is taken from the same TCI state pool for joint DL/UL TCI update. The remaining issue is whether Alt2-1 or Alt2-2 is adopted for UL TCI state. 
In RAN1#104, a FL proposal was provided for this pending issue:
	FL Proposal 1.2: On Rel.17 unified TCI framework, in case of separate DL/UL TCI, decide between the following two alternatives for UL TCI state pool design upon the conclusion of source RS type support for DL QCL reference and UL TX spatial reference:
· Alt1. UL TCI shares the same TCI state pool as joint DL/UL TCI
· Alt2. 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.



On Alt1, since DL TCI is taken the same TCI pool for joint DL/UL TCI update, UL TCI state will be taken the same pool as well, which means one single TCI state pool can be used to support joint or separate DL/UL TCI update already. Compared with Alt1, Alt2 requires one additional TCI state pool dedicated for UL TCI. In a primary FR2 operation where beam correspondence generally holds, both Rx beam for DL reception and Tx beam for UL transmission can be determined according to DL measurements on a same set of DL RSs. Thus, a separate TCI state pool UL is redundant. Moreover, if the TCI state pool can be used for joint DL/UL TCI update, we don't see why the same pool cannot be used for separate TCI update for UL. 
Proposal 9: On Rel-17 unified TCI framework, in case of separate DL/UL TCI, support UL TCI shares the same TCI state pool as joint DL/UL TCI.
· Note: By previous agreements, DL TCI shares the same TCI state pool for joint DL/UL TCI

Pathloss measurement 
The following agreement was made for pathloss measurement:
	Agreement from RAN1#105
On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· Whether it is ‘included in’ or ‘associated with’ (including the manner it is performed and the signaling) is up to RAN2
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
· The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell is a UE capability
· FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration
· FFS: For the definition of “beam misalignment or not”, at least consider the case where the periodic DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication is configured/associated as the PL-RS
· Note: PL-RS is assumed to be periodic

Agreement from RAN1#106
On path-loss measurement for Rel.17 unified TCI framework, at least for discussion purposes:
· “Beam alignment” is defined as follows: 
· The event that the PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state. 
· FFS: how to define “beam alignment” if the PL-RS and the spatial relation RS in the UL or (if applicable) joint TCI state are not identical
· Any other case, it is defined as beam misalignment


For the detailed aspects of PL-RS, any type of periodic RSs including SSB and CSI-RS is valid to be configured as PL-RS, as in Rel-15/16 without restriction on the RS types.
Proposal 10: As in Rel-15/16, SSB and any type of periodic CSI-RS can be configured as PL-RS

Regarding the definition of “beam alignment”, in previous agreement, only the case if the PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state is defined. For the case if the PL-RS is not identical to the spatial relation RS in the UL or (if applicable) joint TCI state, it is also important to define the “beam alignment” case(s). Otherwise, the spatial relation RS would be restricted to only SSB or periodic CSI-RS. In our view, there are three possible cases that may satisfy the “beam alignment”:
· Case 1: PL-RS is identical to the QCL-TypeD source RS of spatial relation RS
· Case 2: Spatial relation RS is identical to the QCL-TypeD source RS of PL-RS
· Case 3: The QCL-TypeD source RS of spatial relation RS is identical to the QCL-TypeD source RS of PL-RS
For all the three cases, if PL-RS and spatial relation RS are not CSI-RS for BM, UE will determine a same beam for both PL-RS and spatial relation RS. However, if any one of PL-RS and spatial relation RS is CSI-RS for BM, it is possible that UE determines a beam different from the one determined from the corresponding QCL-TypeD source RS according to a BM procedure. Thus, beam alignment cannot be guaranteed for all these cases.
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Figure 4. Possible cases of “beam alignment”

Proposal 11: If PL-RS is not identical to spatial relation RS in the UL or (if applicable) joint TCI state, the following events can be defined as “beam alignment” when both PL-RS and spatial relation RS are not CSI-RS for BM:
· PL-RS is identical to the QCL-TypeD source RS of spatial relation RS
· Spatial relation RS is identical to the QCL-TypeD source RS of PL-RS
· The QCL-TypeD source RS of spatial relation RS is identical to the QCL-TypeD source RS of PL-RS

UL power control parameters 
The following agreements were made for UL PC parameters except for PL-RS, i.e., P0, alpha, and closed loop index:
	Agreement from RAN1#105
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework,
· For each of PUSCH and PUCCH, the setting of (P0, alpha, closed loop index) can be associated with UL or (if applicable) joint TCI state per BWP. 
· In this case, multiple settings are configured. Each setting can be associated with at least one TCI state, and, for a given TCI state, only one setting for PUSCH and only one setting for PUCCH can be associated at a time. 
· (Working Assumption) In this case, for each of the PUSCH and PUCCH, each of the activated UL or (if applicable) joint TCI states is associated with one of the settings.
· If not associated, for each of the PUSCH and PUCCH, the setting(s) of (P0, alpha, closed loop index) per channel/signal per BWP is independent of the UL or (if applicable) joint TCI states
· FFS: If the setting of (P0, alpha, closed loop index) for SRS can also be associated with UL or (if applicable) joint TCI state.
· FFS: (to be decided in RAN1#106-e) whether to configure the same setting of (P0, alpha, closed loop index) per TCI state across channels and apply a channel dependent component, or configure a channel dependent setting of (P0, alpha, closed loop index) per TCI state

[bookmark: _Hlk79742541]Agreement from RAN1#106
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework, the setting of (P0, alpha, closed loop index) for SRS can also be associated with UL or (if applicable) joint TCI state.
· If not associated, the setting(s) of (P0, alpha, closed loop index) for SRS per BWP is independent of the UL or (if applicable) joint TCI states
· This is only applicable for SRS sets using Rel-17 TCI state to determine their spatial relation.
FFS: Whether more than one parameter sets can be configured, e.g. for different traffics

Conclusion from RAN1#106
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework, there is no consensus in configuring the same setting of (P0, alpha, closed loop index) per TCI state across channels and apply a channel dependent component 
· Note: It has been agreed that “The setting of (P0, alpha, closed loop index) is at least associated with UL channel or UL RS” and hence the setting of (P0, alpha, closed loop index) is channel/signal dependent (separate settings for PUCCH, PUSCH, and SRS)


Regarding the WA, we see the association between the activated TCI state and the PC setting for each of the PUSCH and PUCCH is straightforward. However, the signaling design for the PC setting and the PL-RS may need to be harmonized. Since the signaling design to include/associate PL-RS in/with a TCI state is left to RAN2 decision, we suggest to leave the signaling design to associate UL-PC settings for PUSCH, PUCCH, and SRS with an activated TCI state to RAN2 decision as well.

Proposal 12: On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework, support the WA with the following additional item:
· Signaling (MAC-CE or RRC) to associate the UL PC settings for PUSCH, PUCCH, and SRS with each of the activated UL or (if applicable) joint TCI states is up to RAN2.

Issue 2: Inter-cell beam management
In the last meeting, RAN1 reached the following agreements and WA for inter-cell beam management:
	Agreement from RAN#106
Confirm the following working assumption with revision in RED
On Rel.17 beam indication enhancements for L1/L2-centric inter-cell beam management mobility, support the following:
· 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) 
· FFS (to be decided in RAN1#106-e): Whether this also applies to PDSCH/PUSCH associated with UE-dedicated CORESETs only or additional target channels (e.g. UE-dedicated PDCCH/PUCCH) 
· FFS: Whether the above is supported only for joint TCI, or both joint TCI and separate DL/UL TCI (including that, if separate DL/UL TCI is supported, the DL TCI and UL TCI associated with a same cell) 
· FFS: Whether to support activation of TCI states for more than one cells simultaneously
· FFS: Whether down-selection between MAC-CE only based and MAC-CE+DCI-based beam indication scheme is necessary
· The DL QCL and UL spatial relation rules already agreed for intra-cell scenario 
· Already agreed up to RAN1#106-e day2
· FFS: The use of SSB associated with a physical cell ID different from that of the serving cell as an indirect QCL reference for UE-dedicated PDSCH 
· FFS (to be decided in RAN1#106-e): Whether this also applies to UE-dedicated PDCCH 
· 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
· FFS (to be decided in RAN1#106-e): Whether SSB associated with a physical cell ID different from that of the serving cell can also be used as a direct QCL reference (source RS) for UE-dedicated PDCCH/PDSCH

Agreement from RAN#106
On Rel.17 beam indication enhancements for inter-cell 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) apply to:
· Both joint TCI and separate DL/UL TCI
· FFS: For separate DL/UL TCI, whether the indicated DL TCI and UL TCI are associated with SSBs of a same physical cell ID
 
Agreement from RAN#106
On Rel.17 beam indication enhancements for inter-cell management, for 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):
· Both MAC-CE based and MAC-CE+DCI-based beam indication schemes are supported
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 RAN#106
On Rel.17 beam indication enhancements for inter-cell beam management, for 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):
· Support a UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states 
· FFS: If UE is configured for only one physical cell ID, decide between the following two options:
· Opt1: the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell 
· Opt2: the NW can only activate TCI states associated with the same physical cell ID as that of the serving cell
Note: The above does not necessarily mean that more than 1 physical cell ID that is not serving cell in RRC

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

Conclusion from RAN#106
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, there is no consensus in supporting additional value(s) of KMAX other than 4

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

Conclusion from RAN1#106
On Rel.17 enhancements for inter-cell beam management, 
· In Rel-17, RAN1 cannot reach consensus in supporting same or different TA values across the serving cell and TRPs with different PCIs from that of the serving cell 

Agreement from RAN#106
On Rel.17 enhancements for inter-cell beam management, 
· To be finalized in RAN1#106bis-e): UE timing assumption on reception of signals from TRPs with PCIs different from the serving cell compared to that for serving cell

Agreement from RAN#106
On Rel.17 L1-RSRP multi-beam measurement/reporting enhancements for inter-cell beam management and inter-cell mTRP, select NMAX (the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting) from the following alternatives (to be decided in RAN1#106bis-e): 
· Alt1: NMAX   is up to UE capability with candidate values of 1 and X.
· Note: X as agreed in AI 8.1.2.2
· When NMAX is configured to be X, the UE measures up to X PCIs different from the serving cell PCI 
· Additional restriction may be added by RAN4
· Alt2. NMAX=1


The revised WID after RAN#92 of multi-beam operation in Rel-17 FeMIMO:
	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 
…

· Specify higher layer support of enhancements listed above, at least including [RAN2]
· For inter-cell beam management: MAC (if any) and RRC enhancements (including signaling, measurement configuration and TCI state switching) assuming no impact to serving cell (i.e. serving cell does not change when beam selection is done)
· Specify signaling between CU and DU to enable inter-cell beam management if any [RAN3]
· Specify core requirements associated with the items specified by RAN1, at least including [RAN4]
· UE requirements for 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 
According to previous agreements for inter-cell beam measurement and reporting, some remaining issues are identified as follows:
1. Whether to support measurement RS type additional to SSB
In our view, non-serving cell SSBs should be sufficient for discovering gNB beams of non-serving cell(s). If NW would like to further determine the narrower gNB beams of the non-serving cell(s), CSI-RS for BM for serving cell can be associated with the non-serving cell SSB to perform such beam refinement. Regarding CSI-RS for mobility, since UE usually performs L3 measurement with wide Rx beamforming or without Rx beamforming, we concerns whether the L1-RSRP result corresponding to CSI-RS for mobility can be used for gNB beam selection. Regarding CSI-RS for tracking, in Rel15/16, no reporting is allowed for the measurement on CSI-RS for tracking, and we also don't see the gain to introduce L1-RSRP measurement/ reporting on CSI-RS for tracking. 
Proposal 13: Only SSB is supported as the measurement RS type for Rel-17 inter-cell BM

2. Whether to support beam metric additional to L1-RSRP
The measurement/reporting on NSC RS(s) is intended for TCI state update (beam indication) using source RS configured for NSC(s) for DL reception and UL transmission. This is because according to RAN4 requirements (TS 38.133), there should be at least one L1-RSRP measurement reporting for a target TCI state within a period before UE performs DL reception with a TCI state, where the RS for L1-RSRP measurement is the RS in the target TCI state or QCLed to the target TCI state. In order to allow a TCI state associated with NSC RS(s) to be used for DL reception and UL transmission, the same rule should be reused, which means at least L1-RSRP measurement reporting has to be introduced for NSC RS. However, we don't see how beam indication using source RS configured for NSC(s) can be benefit from support of L3-RSRP or hybrid L1/L3-RSRP reports. Moreover, according to the revised WID, we should consider L1-only measurement/reporting in Rel-17 inter-cell BM.
Proposal 14: Only L1-RSRP is supported as the reporting quantity for Rel-17 inter-cell BM

3. 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 15:  In Rel-17, event-driven beam reporting is not supported for inter-cell BM and inter-cell mTRP

4. Timing assumption 
According to the LS reply on the timing assumption for inter-cell DL measurement from RAN4 [6], performance degradation or increased UE complexity can be expected if timing difference between the serving cell and the non-serving cell exceeds the minimum requirements of UE (e.g., 1 CP), for the cases other than the case when the measurement RS from the non-serving cell is within SMTC in FR1. In our view, since the serving cell does not change according to Rel-17 inter-cell beam measurement and reporting, only MTRP-like inter-cell operation (i.e., scenario 1 defined by RAN2) is allowed. According to the previous conclusion from inter-cell MTRP [3], UE may assume received DL transmission from multiple TRP within a CP in both FR1 and FR2. Thus, for inter-cell beam measurement, the same principle used in inter-cell MTRP should be followed, where the timing difference between the serving cell and the non-serving cell should not exceed 1 CP to cause unnecessary performance degradation and UE complexity.
Proposal 16:  For inter-cell BM, UE may assume the timing difference is confined within a CP between the serving cell and the TRPs with PCIs different from the serving cell in both FR1 and FR2

Inter-cell beam indication
According to previous agreements 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.
Proposal 17: 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) cannot apply to a CORESET associated with at least one Type0/0A/1/2 CSS set along with the respective PDSCH receptions.

2. Separate DL/UL TCI mode
In RAN1#106, it was agreed that both joint and separate DL/UL TCI modes are supported for inter-cell beam indication. For separate DL/UL TCI mode, however, whether the indicated DL TCI and UL TCI are always associated with SSBs of a same PCID is FFS. In our view, it is possible to leave the UL operation on the serving cell depending on NW configuration, thus the restriction seems not necessary.
Proposal 18: For separate DL/UL TCI, the indicated DL TCI and UL TCI can be associated with SSBs of a same PCID or different PCIDs
3. Supporting of only one PCID  (including that of the serving cell) associated with the activated TCI states 
In RAN1#106, it was agreed to introduce a UE capability on how many PCIDs (including that of the serving cell) can be associated with the activated TCI states. However, if UE reports that it can support only one PCID associated with the activated TCI states, it is unclear that whether NW still can activate TCI states associated with a different PCID from that of the serving cell or not. In our view, this will depend on whether the mentioned “activated TCI states” for the new UE capability include only the TCI states activated for Rel-17 MAC-CE-based and/or DCI-based beam indication. Since the main bullet already mentions “Rel-17 MAC-CE-based and/or DCI-based beam indication …”, we think the UE capability should consider only the TCI states activated by Rel-17 MAC-CE TCI state activation, and prefer to clarify it as an agreement. Then, it would be clear that even UE reports that it can support only one PCID associated with the activated TCI states, NW still can activate TCI states associated with the serving cell for non-UE-dedicated channels and activate TCI states associated with a different PCID from that of the serving cell for Rel-17 MAC-CE-based and/or DCI-based beam indication.
Proposal 19: On Rel.17 beam indication enhancements for inter-cell beam management, regarding the UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states, only the TCI states activated for Rel-17 MAC-CE-based and/or DCI-based beam indication are taken into account.
· If UE reports supporting of only one physical cell ID, the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell (Opt1)

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#106
On Rel-17 DCI-based beam indication, regarding application time of the beam indication, in RAN1#106bis-e, further down select one from the following alternatives for the case of CA:
· Alt1: 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
· Alt2: The first slot and the Y symbols are both determined on the carrier with smallest SCS among the carrier(s) applying the beam indication and the UL carrier carrying the acknowledgment
· Alt3: The first slot and the Y symbols are both determined on the UL carrier carrying the acknowledgment.


Our views on the remaining issues on beam application time are provided as follows: 
1. Timing alignment for CA operation: For CA operation, in order to align the beam application time across CCs with different SCSs, we need to define a rule to determine the reference CC, and three alternatives were identified in RAN1#106 for down-selection: 

· Alt1: 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: As shown in Figure 5, this alternative is a natural choice to determine the common switch timing for the CCs applying the new beam, which can make sure that the switch timing always happens at the slot boundary, instead of the middle of the slot. 
[image: ]
Figure 5. Alt1 when the CC carrying the ACK of the beam indication has the smallest SCS

· Alt2: 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 and the UL carrier carrying the acknowledgment: The difference between Alt1 and Alt2 is Alt2 additionally considers the CC carrying the ACK of the beam indication when determine the reference CC. However, Alt2 may cause unnecessary latency compared with Alt1 when the CC carrying the ACK of the beam indication has the smallest SCS but it is not one of the CCs applying the new beam, as shown in Figure 6. This case can happen in FR1+FR2 CA where PUCCH cell is usually configured in FR1 with much smaller SCS compared with the CCs in FR2, thus larger additional latency.
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Figure 6. Alt2 when the CC carrying the ACK of the beam indication has the smallest SCS

· Alt3: The first slot and the Y symbols are both determined on the UL carrier carrying the acknowledgment: Similar to Alt2, Alt3 also leads to unnecessary latency compared with Alt1 when the CC carrying the ACK of the beam indication has the smallest SCS but it is not one of the CCs applying the new beam. Another issue in Alt3 is that Alt3 cannot guarantee that the switching timing always occurs at the slot boundary if the CC carrying the ACK of the beam indication has SCS larger than the SCS(s) of CC(s) applying the new beam, as shown in Figure 7.
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Figure 7. Alt3 when the CC carrying the ACK of the beam indication has the smallest SCS
In summary, Alt1 should be adopted for CA operation considering both UE implementation and system performance.
Proposal 20: On Rel-17 DCI-based beam indication, regarding application time of the beam indication for the case of CA, adopt Alt1: 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

2. An additional Y value and UE capability for panel switching: In Issue 4, 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 8. 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 21: 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

3. 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. If the timing difference between these cells cannot be restricted within one CP, UE will require additional latency to perform beam switching between these cells.
Proposal 22: For DCI-based beam switching between cells with different PCIDs, larger Y symbols compared with intra-cell beam switching are needed for beam application time if timing difference between these cells cannot be restricted within one CP

Default TCI state when more than one TCI states are activated by MAC-CE
In RAN1#103, it was agreed that using MAC-CE to activate a list of TCI states, and using DCI to indicate one TCI state from the active TCI list for TCI update if more than one TCI states are activated. As the example shown in Figure 8, during the transition time between a new active TCI list is applied, where the new active TCI list includes more than one TCI states, and a DCI indicating a TCI update based on the new active TCI list, what TCI state shall be applied and whether a default TCI state is needed? We see there are two possible options as follows:
· Option 1: A default TCI state is defined for the transition time, e.g., the TCI state with the lowest ID in the newly applied active TCI list or the TCI state corresponding to the lowest TCI field value.  
· Option 2: UE doesn't change the currently applied TCI state before a newly TCI state indicated by a DCI is applicable. 
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Figure 8. Example of TCI activation and indication in two cases
We see which option is adopted should depend on whether the currently applied TCI state is still in the new active TCI list or not. Two cases are illustrated in Figure 9. For Case 1 if the currently applied TCI state is not in the new active TCI list, Option 1 would be feasible from UE implementation’s point of view. This is because UE is not responsible to track a TCI state if it is not in the active TCI list. If Option 2 is adopted for Case 1, UE has to track one more TCI state that may exceed UE capability. For Case 2 if the currently applied TCI state is still in the new active TCI list, since UE still has to track the active TCI state, we don't see any issue to adopt option 2.
Proposal 23: After UE receives an activation command activating more than one TCI states and the activation command is applied, and before UE detects a DCI indicates one of the activated TCI states:
· If the currently applied TCI state is not one of the activated TCI states, UE shall apply a default TCI state from the activated TCI states.
· Otherwise, UE doesn't change 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 reporting: In this step, UE reports a list of panel-related capabilities, which can be one of the following options: 
· Opt1. A list of supported maximum number of UL transmission layers 
· Opt2. A list of supported maximum number of SRS antenna ports
· Opt3. A list of coherence types (as in Rel-15) indicating a subset of ports
We see the only difference between Scheme 1 and Scheme 2 in this step is whether or not each of the panel-related capabilities in the list is explicitly associated with a UE panel. In our view, the explicit association may not be needed in order to avoid defining “UE panel” in the specification. Moreover, even UE has only one UE panel, it still can report multiple panel-related capabilities if the UE is able to dynamically switch between different antenna group configurations on the same UE panel. Note that the size of list can be determined by UE, and the values in the list can be the same different.
Regarding the three options, according to the following agreement made in RAN1#102, UE panels have different coherence types are not considered as the Rel-17 MP-UE assumption, thus Opt3 should be precluded. For both Opt1 and Opt2, they can be used to reflect the same or different number of antenna ports on UE panels. However, we think Opt1 would be more straightforward than Opt2.
	Agreement from RAN1#102
1. [Issue 4] For Rel.17 NR FeMIMO, on MP-UE assumption to facilitate fast UL panel selection:
1. The following assumptions are used: 
0. 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)
0. UE panels can constitute the same as well as different number of antenna ports, number of beams, and EIRP 
0. No beam correspondence across different UE panels
0. FFS: For each UE panel, it can comprise an independent unit of PC, FFT timing window, and/or TA.
0. FFS: Same or different sets of UE panels can be used for DL reception and UL transmission, respectively



Observation 1: For UE reporting of a list of panel-related capabilities, an explicit association between the panel-related capability and a panel entity may not be necessary.
Proposal 24: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection:
· Support UE reporting a list of supported number of UL transmission layers
· The size of the list is determined by UE
· The values in the list can be the same as well as different

Step 2: NW configuration based on UE capability reporting: In this step, NW configures a set of indexes and each configured index is associated with one of the panel-related capabilities in the list reported by UE. Note that even for Scheme 1, the configured indexes can be used to inform the correspondence between a UE panel and a reported SSBRI/CRI to NW since the only correspondence that NW needs to know is the panel-related capability. For both schemes, each configured index can be interpreted by UE as an index of UE panel or antenna group configuration, which is up to UE implementation. The most important is this index will be used to convey what information to NW. Note that the number of indexes configured by NW shall not exceed the size of the list reported from UE.
Step 3: UE beam measurement/reporting: In this step, UE performs beam measurement and reports preferred SSB/CSI-RS resources measured on the activated/selected UE panel(s) in a beam reporting instance. Along with the corresponding SSBRs/CRIs in the beam reporting instance, UE reports one of the configured indexes for each of the reported SSBRs/CRIs, in order to inform NW the correspondences between the UE panels and reported SSBRIs/CRIs.  
Step 4: NW triggers an SRS transmission on the reported beam: In this step, NW may adopt one of the reported beams from a beam reporting instance for UL transmission, and trigger an SRS transmission for CSI acquisition. According to the panel-related capability corresponding to the index associated with the reported beam, NW can trigger an SRS resource set with a number of SRS antenna ports that can be supported by the UE on a certain UE panel or using a certain antenna group configuration. 

Observation 2: How to interpret an index configured by NW and associated with a panel-related capability is up to UE implementation, e.g., an index of panel entity or an index antenna group configuration.
Observation 3: For both schemes, UE can use the configured index to inform the correspondence between a panel entity and a reported SSBRI/CRI to NW
Proposal 25: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection:
· According to the list of supported number of UL transmission layers reported from UE, NW can configure a set of indexes, and associates each configured index with a supported number of UL transmission layers 
· The number of indexes configured by NW shall not exceed the size of the list reported from UE
· In a beam reporting instance, UE reports one of the configured indexes along with each reported SSBRI/CRI
· Support multiple CB-based SRS resource sets with different number of SRS antenna ports


Issue 5: MPE mitigation 
In RAN1#106, RAN1 reached the following for MPE mitigation:
	Agreement from RAN1#106
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)
· FFS: The supported value(s) of M
· FFS: Whether N represents the number of selected beams or the number of panels
· FFS: Supported values of N
· FFS: Whether beam-specific and/or panel-specific PHR is also reported 
· 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



Void


Issue 6: UE-initiated beam selection/activation based on beam measurement and/or reporting
In RAN1#106, RAN1 agreed to study on UE-initiated beam selection/activation based on beam measurement and/or reporting, without beam indication or activation from NW, and three alternatives were identified as follows:
	Agreement from RAN1#106
On Rel-17 enhancements to facilitate advanced beam refinement/tracking, in Rel-17, further focus study (including down-selection) and, if needed, specification effort on Opt 1-A as agreed in RAN1#105-e (UE -initiated beam selection/activation based on beam measurement and/or reporting, without beam indication or activation from NW) comprising: 
· UE-initiated (DL-only or DL/UL) beam selection, including the following options
· Opt1. The selected beam is reported by an event-triggered UE beam reporting via, e.g. UCI , MAC CE, UL CG, or Type 1/Type 2 CBRA/CFRA
· Opt2. The selected beam is reported by a legacy UE beam report (NW-configured)
· FFS on triggering condition and NW-indication of a beam group in which the UE is allowed to do the beam selection, e.g., the NW-indication via MAC-CE
· FFS : NW confirmation, e.g. if no NW beam selection command overwriting the selected beam is received in a time window after the report
· UE-initiated beam activation based on beam reporting  
· The reported beam(s) are activated as active TCI/spatial relation RS(s) automatically w/o NW activation command after receiving gNB response signalling , e.g. DCI/MAC CE
· FFS : The reported beam is applied directly if the number of supported activated beam by the UE is one and/or after receiving gNB response signaling, or if no NW activation command overwrites the beam(s) activated by the report in a time window after the report
· UE-initiated UL-only beam selection considering potential misalignment between network and UE on the selected beams
· The UE can select an alternative beam from the other beams in the gNB -configured set containing more than one UL beam


1. UE-initiated (DL-only or DL/UL) beam selection
Two options are identified as follows:
· Opt1. The selected beam is reported by an event-triggered UE beam reporting
In our view, Opt1 can be achieved by current BFR procedure, which includes corresponding triggering event (i.e., BFD), reporting mediums (i.e., CBRA/CFRA or PUCCH-SR/MAC-CE), and beam update after gNB response (PDCCH/PUCCH beam update), thus we don't see the need to introduce a separate framework to support similar functionality.  
Observation 4: UE-initiated beam selection based on event-triggered beam reporting can be supported by NR beam failure recovery, no need to introduce a separate framework to support similar functionality.  

· Opt2.The selected beam is reported by a legacy UE beam report (NW-configured)
In general, for NW-initiated beam activation/selection, NW would just follow the beam reporting from UE. Thus, for the case if UE supports (or is configured by NW) only one activated beam simultaneously, we see Opt2 is a natural choice to let UE directly apply the report beam at least w/o beam activation latency, i.e., signaling for MAC-CE activation (including at least THARQ+3ms) can be avoided. Note that beam activation latency can be larger (THARQ+3ms +Tfirst-SSB + 2ms) since an additional SSB measurement would be needed if the beam is not activated before. For UE-initiated beam selection, since the reported beam is going to be applied after the beam report, UE shall be able to derive the QCL properties of the reported beam according to corresponding beam measurement w/o the additional SSB measurement. Furthermore, we see UE-initiated beam selection based on legacy beam measurement and reporting is more straightforward because:
· No additional measurement overhead is needed 
· Legacy CSI framework can be reused without additional spec support

[image: ]

Figure 9. Beam update procedure for the case if UE supports based on (a) legacy beam reporting and beam activation/indication (b) UE-initiated beam selection by legacy beam reporting


Observation 5: Since NW would just follow the beam reporting from UE, for the case if UE supports (or is configured by NW) only one activated beam simultaneously, Opt2 is a natural choice to let UE directly apply the report beam at least w/o beam activation latency
Observation 6: UE-initiated beam selection based on legacy beam measurement and reporting is more straightforward because:
· No additional measurement overhead is needed 
· Legacy CSI framework can be reused without additional spec support

Regarding the NW confirmation, we think it is necessary to avoid misalignment between NW and UE if the beam report is not successfully received by NW. Moreover, NW confirmation can provide flexibility to allow NW to “reject” the UE-initiated beam selection. According to the discussion in previous meetings, there are two alternatives:
· Atl1: Confirm by a NW command
Alt1 is the most straightforward way to confirm the UE-initiated beam selection. In one example, a DCI with a new beam indicator (NBI) field can be directly used as the NW response signalling, e.g., if UE receives a DCI with the toggled NBI after the beam report, UE can apply the reported beam. 
· Alt2: Confirm if no NW command overwrites the selected beam by the report in a time window after the report
Considering the case if NW doesn't receive the beam report from UE and thus NW doesn't know UE is going to apply the beam selected by UE, no NW command would be transmitted in this case. According to Alt2, even NW doesn't receive the beam report successfully, UE will still apply the selected beam due to no NW command is received in the time window after the beam report. Therefore, we don't think Alt2 can avoid misalignment between NW and UE.
Observation 7: NW confirmation on the UE-initiated beam selection is necessary to avoid misalignment between NW and UE, and provide flexibility to allow NW to “reject” the UE-initiated beam selection

In summary, we have the following proposal for UE-initiated beam selection:
Proposal 26: For the case if UE supports (or is configured by NW) only one active beam simultaneously, support UE-initiated beam selection based on a legacy beam report:
· UE can report one beam by the beam report, and apply the reported beam directly if a NW confirmation is received after the beam report, where the NW confirmation can be a DCI with a toggled value in the new beam indicator (NBI) field of the DCI

2. UE-initiated beam activation based on beam reporting
We see the UE-initiated beam activation based on beam reporting is an extension of UE-initiated beam selection based on beam reporting for the case if UE supports (or is configured by NW) more than one activated beams simultaneously. Similarly, UE can report multiple beams by a legacy beam report, and the reported beams would be activated automatically without explicit TCI activation command if UE receives a NW confirmation after the report. Since more than one beams can be activated, it is preferred to leave the beam selection from the activated beams to NW, if considering NW flexibility of beam-based scheduling.
Observation 8: UE-initiated beam activation based on beam reporting is an extension of UE-initiated beam selection based on beam reporting for the case if UE supports (or is configured by NW) more than one activated beams simultaneously
Proposal 27: For the case if UE supports (or is configured by NW) more than one active beams simultaneously, support UE-initiated beam activation based on a legacy beam report:
· UE can report more than one beams by the beam report, and the reported beams would be activated automatically w/o TCI activation command from NW if UE receives a NW confirmation after the beam report, where the NW confirmation can be a DCI with a toggled value in the new beam indicator (NBI) field of the DCI


3. UE-initiated UL-only beam selection considering potential misalignment between NW and UE on the selected beams

If UL beam selection can be initiated by UE, we don't see why DL beam selection can’t. However, for some use cases, we see separate DL/UL beam selection can be supported by UE-initiated mechanism, similar to separate DL/UL TCI update supported by unified TCI framework. 
Proposal 28:  Support UE-initiated joint DL/UL and separate DL/UL beam selection/activation

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, for both intra-cell and inter-cell beam management, the supported source/target QCL relations in the current TS38.214 V16.4.0 are supported for all QCL types.
· This includes the support of CSI-RS for CSI as a source RS in the indicated Rel-17 TCI state for UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC, whenever applicable, for both intra-cell and inter-cell beam management
Proposal 2: If CSI-RS/SRS shares the same Rel-17 TCI state indicated by Rel-17 DCI/MAC-CE-based TCI update, the indicated Rel-17 TCI state is applied to all resources within the same CSI-RS/SRS resource set
Proposal 3: An RRC parameter can be configured to an RS resource set to indicate whether the RS resource set apply the same Rel-17 TCI state indicated by Rel-17 DCI/MAC-CE TCI-based update
Proposal 4: On Rel-17 unified TCI framework, regarding non-UE-dedicated reception on CORESET(s) and the associated PDSCH, support Alt1 for intra-cell case:
· Alt1: Non-UE-dedicated reception on CORESET(s) and the associated PDSCH always applies the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs
· Alt2: If a CORESET is associated with at least one Type0/0A/1/2 CSS set, an RRC parameter can be configured to the CORESET to indicate whether the CORESET apply the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs
Proposal 5: 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 6: On Rel.17 unified TCI framework, remove the brackets as indicated in red from the following previous RAN1#106 agreement:
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:
…
Proposal 7: Regarding the common TCI state ID update and activation across a set of configured CCs/BWPs, the reference CC/BWP is the CC/BWP in which the TCI state pool(s) is configured.
· Only one of the configured CCs/BWPs can be configured with the TCI state pool(s), which can be any one of the configured CCs/BWPs
· TCI state pool(s) should be absent in the configured CCs/BWPs other than the reference CC/BWP
· No explicit reference is needed in the PDSCH configuration for a BWP/CC if TCI state pool(s) is absent  
Proposal 8: Regarding the common TCI state ID update and activation across a set of configured CCs/BWPs, when the BWP/CC ID (i.e. bwp-Id or cell) for QCL-Type B/C source RS in a QCL-Info of the TCI state is absent, the UE assumes that QCL-Type B/C source RS is in the BWP/CC to which the TCI state applies
Proposal 9: On Rel-17 unified TCI framework, in case of separate DL/UL TCI, support UL TCI shares the same TCI state pool as joint DL/UL TCI.
· Note: By previous agreements, DL TCI shares the same TCI state pool for joint DL/UL TCI
Proposal 10: As in Rel-15/16, SSB and any type of periodic CSI-RS can be configured as PL-RS
Proposal 11: If PL-RS is not identical to spatial relation RS in the UL or (if applicable) joint TCI state, the following events can be defined as “beam alignment” when both PL-RS and spatial relation RS are not CSI-RS for BM:
· PL-RS is identical to the QCL-TypeD source RS of spatial relation RS
· Spatial relation RS is identical to the QCL-TypeD source RS of PL-RS
· The QCL-TypeD source RS of spatial relation RS is identical to the QCL-TypeD source RS of PL-RS
Proposal 12: On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework, support the WA with the following additional item:
· Signaling (MAC-CE or RRC) to associate the UL PC settings for PUSCH, PUCCH, and SRS with each of the activated UL or (if applicable) joint TCI states is up to RAN2.

Issue 2: Inter-cell beam management
Proposal 13: Only SSB is supported as the measurement RS type for Rel-17 inter-cell BM
Proposal 14: Only L1-RSRP is supported as the reporting quantity for Rel-17 inter-cell BM
Proposal 15:  In Rel-17, event-driven beam reporting is not supported for inter-cell BM and inter-cell mTRP
Proposal 16:  For inter-cell BM, UE may assume the timing difference is confined within a CP between the serving cell and the TRPs with PCIs different from the serving cell in both FR1 and FR2
Proposal 17: 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) cannot apply to a CORESET associated with at least one Type0/0A/1/2 CSS set along with the respective PDSCH receptions.
Proposal 18: For separate DL/UL TCI, the indicated DL TCI and UL TCI can be associated with SSBs of a same PCID or different PCIDs
Proposal 19: On Rel.17 beam indication enhancements for inter-cell beam management, regarding the UE feature on how many physical cell IDs (including that of the serving cell) can be associated with the activated TCI states, only the TCI states activated for Rel-17 MAC-CE-based and/or DCI-based beam indication are taken into account.
· If UE reports supporting of only one physical cell ID, the NW can activate TCI states associated with either the same physical cell ID as that of the serving cell or a different physical cell ID from that of the serving cell (Opt1)

Issue 3: Signaling medium for unified TCI update/activation
Proposal 20: On Rel-17 DCI-based beam indication, regarding application time of the beam indication for the case of CA, adopt Alt1: 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
Proposal 21: 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 22: For DCI-based beam switching between cells with different PCIDs, larger Y symbols compared with intra-cell beam switching are needed for beam application time if timing difference between these cells cannot be restricted within one CP
Proposal 23: After UE receives an activation command activating more than one TCI states and the activation command is applied, and before UE detects a DCI indicates one of the activated TCI states:
· If the currently applied TCI state is not one of the activated TCI states, UE shall apply a default TCI state from the activated TCI states.
· Otherwise, UE doesn't change the currently applied TCI state

Issue 4: Fast UL panel selection 

Observation 1: For UE reporting of a list of panel-related capabilities, an explicit association between the panel-related capability and a panel entity may not be necessary.
Proposal 24: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection:
· Support UE reporting a list of supported number of UL transmission layers
· The size of the list is determined by UE
· The values in the list can be the same as well as different
Observation 2: How to interpret an index configured by NW and associated with a panel-related capability is up to UE implementation, e.g., an index of panel entity or an index antenna group configuration.
Observation 3: For both schemes, UE can use the configured index to inform the correspondence between a panel entity and a reported SSBRI/CRI to NW
Proposal 25: On Rel.17 enhancements to facilitate UE-initiated panel activation and selection:
· According to the list of supported number of UL transmission layers reported from UE, NW can configure a set of indexes, and associates each configured index with a supported number of UL transmission layers 
· The number of indexes configured by NW shall not exceed the size of the list reported from UE
· In a beam reporting instance, UE reports one of the configured indexes along with each reported SSBRI/CRI
· Support multiple CB-based SRS resource sets with different number of SRS antenna ports

Issue 5: MPE mitigation 

Void

Issue 6: UE-initiated beam selection/activation based on beam measurement and/or reporting

Observation 4: UE-initiated beam selection based on event-triggered beam reporting can be supported by NR beam failure recovery, no need to introduce a separate framework to support similar functionality.  
Observation 5: Since NW would just follow the beam reporting from UE, for the case if UE supports (or is configured by NW) only one activated beam simultaneously, Opt2 is a natural choice to let UE directly apply the report beam at least w/o beam activation latency
[bookmark: _GoBack]Observation 6: UE-initiated beam selection based on legacy beam measurement and reporting is more straightforward because:
· No additional measurement overhead is needed 
· Legacy CSI framework can be reused without additional spec support
Observation 7: NW confirmation on the UE-initiated beam selection is necessary to avoid misalignment between NW and UE, and provide flexibility to allow NW to “reject” the UE-initiated beam selection
Proposal 26: For the case if UE supports (or is configured by NW) only one active beam simultaneously, support UE-initiated beam selection based on a legacy beam report:
· UE can report one beam by the beam report, and apply the reported beam directly if a NW confirmation is received after the beam report, where the NW confirmation can be a DCI with a toggled value in the new beam indicator (NBI) field of the DCI
Observation 8: UE-initiated beam activation based on beam reporting is an extension of UE-initiated beam selection based on beam reporting for the case if UE supports (or is configured by NW) more than one activated beams simultaneously
Proposal 27: For the case if UE supports (or is configured by NW) more than one active beams simultaneously, support UE-initiated beam activation based on a legacy beam report:
· UE can report more than one beams by the beam report, and the reported beams would be activated automatically w/o TCI activation command from NW if UE receives a NW confirmation after the beam report, where the NW confirmation can be a DCI with a toggled value in the new beam indicator (NBI) field of the DCI
Proposal 28:  Support UE-initiated joint DL/UL and separate DL/UL beam selection/activation
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