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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Enhancement of multi-beam operation is an important part of R17 feMIMO WI [1]. Discussion on multi-beam operation has been ongoing since RAN1#102e [2][3][4]. In this contribution, we present our opinion on unified TCI framework, dynamic TCI update, L1/L2-centric inter-cell mobility, UE panel indication, MPE, and latency and overhead reduction. 
Discussion
Unified TCI framework 
The following agreements are reached in RAN1#106e regarding unified TCI framework:
	Agreement
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

Agreement
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
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
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

[bookmark: _Hlk82905415]Working Assumption 
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).

Agreement
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
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

[bookmark: _Hlk82905437]Agreement
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

[bookmark: _Hlk79742541]Agreement
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
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)

Conclusion
On Rel-17 unified TCI, for Rel-17, there is no consensus in supporting additional (M,N) values other than  (M,N)=(1,1)





· Common TCI state across CCs
It was agreed that not every BWP/CC needs to have its TCI state pool configured in PDSCH-Config. When the TCI state pool is absent from a BWP/CC, the TCI state pool defined in another BWP/CC can be used as a reference. It remains to be decided how the reference BWP/CC can be determined for a target BWP/CC. When a TCI state is used in another BWP in another CC, the QCL-TypeD can be reused when both CCs are in the same band. This gives the possibility for sharing TCI state pools across CCs in the same band, and the CCs that can share TCI state pools can be given in a RRC configured list, similar to simultaneous TCI update in multiple CCs. Considering the lists simultaneousTCI-UpdateList1 and are simultaneousTCI-UpdateList2 are defined for simultaneous updating TCI codepoints in multiple CCs using MAC-CE, while the TCI state pools for the BWPc/CCs are still individually configured, they are not suitable for sharing TCI state pools across BWPs or CCs. New RRC configured CC list can be defined for sharing TCI state pools across the CCs and the BWPs. To support of multiple bands that a UE may operate in, at least two such lists can be defined. 
Proposal 1: TCI state pools can be shared across BWPs/CCs in RRC configured CC lists.
Proposal 2: At least two RRC configured CC lists can be defined for sharing TCI state pools. 
It remains to be determined how to define the reference BWP/CC. When there are multiple BWPs in a CC and only some BWPs, or no BWP at all, in the CC have TCI state pools configured, we need to decide when to reuse the TCI state pool defined in another BWP of the same CC, or to reuse the TCP state pool defined in another CC. Considering that a QCL-TypeA is valid only in the same CC, it is best that TCI states defined in another BWP of the same CC is used before TCI states defined in another CC. A TCI state in another CC is used as reference only if none of the BWPs of the same CC has TCI state pool configured. When there are more than one BWPs in the same CC that have TCI state pools, the BWP with the lower index is used. If none of the BWPs in the same CC has TCI state pools configured, a CC in the list with lower carrier index is considered before a CC with a higher carrier index. 
Proposal 3: For a BWP/CC without TCI state pool configured, TCI state pool defined in another BWP of the same CC is used before another CC. A BWP with lower index is selected as the reference BWP before a BWP with higher index. Otherwise, a CC with lower index is selected as the reference BWP/CC before a CC with higher index. 
It was left as FFS whether to introduce a UE capability to report maximum number of configured TCI states that it can support across BWPs and CCs in a band. We think such a capability is unnecessary. This is because in R15/16, every BWP of every CC is configured with its own TCI states, and the only limit is the total number of TCI states a UE can be configured in all BWPs and all CCs is limited to maxNumberofTCIStates=128. Allowing sharing of TCI state pool configurations across multiple BWPs and CCs gives flexibility to RRC configuration, and such flexibility shall not come at the cost of fewer TCI states supported. Therefore we believe there is no need to introduce a UE capability on the maximal number of TCI states it can support. The existing limit of maxNumberofTCIStates=128 shall suffice.   

Proposal 4:  There is no need to introduce a new UE capability for the number of TCI states supported across BWPs and CCs in a band.  Reuse the maximal number of TCI states of maxNumberofTCIStates (128).

· QCL types for unified TCI 
R16 only supports 4 types of QCL defined for DL signals and channels: type A for {Doppler shift, Doppler spread, average delay, delay spread}, type B for {Doppler shift, Doppler spread}, type C for {Doppler shift, average delay}, and type D for spatial RX parameter. UL TX spatial parameter or TX beam is defined separately for UL PUCCH and SRS. There is no separate or joint DL/UL TCI state in R16 including both DL TCL and UL TCL (spatial relation information). To support joint DL/UL TCI, separate DL/UL TCI, and UL-only TCI, it is necessary to introduce new QCL type definitions. To bring UL into the QCL framework, a new QCL-Type can be defined which is essentially the same as UL spatial relation information. This UL QCL type reuses the same source RS as UL spatial relation information and is applied only to the UL TCI state. For a joint DL/UL TCI state, a common DL RS is used as both the DL spatial RX parameter and the UL TX beam. Although the source RS type can be the same as QCL-TypeD, it is necessary to distinguish it from a DL-only TCI because there is no way to separate DL-only TCI with joint DL/UL TCI other than in RRC configuration. A second new QCL type definition is required for joint DL/UL TCI. A separate DL/UL TCI state contains two reference signals for spatial information, one for DL as spatial RX parameter and one for UL as spatial RX parameter. This can be done with a combination of a traditional QCL-TypeD for DL only and a new QCL type for UL only. To summarize, to support the new QCL types in the R17 joint TCI framework, we need to define two new types of QCL relations, one for joint DL/UL, and one for UL only. Let’s call the joint DL/UL QCL TypeE, and UL-only QCL TypeF. Combining QCL-TypeE, QCL-TypeF with the existing QCL types can produce all the TCI states of R17 as shown in the following examples:
· A DL only TCI: {QCL-TypeA, QCL-TypeD}
· A UL only TCI: {QCL-TypeF}
· A joint DL/UL TCI:{QCL-TypeA, QCL-TypeE}
· A separate DL/UL TCI: {QCL-TypeA, QCL-TypeD, QCL-TypeF}

Proposal 5: Define a new QCL type for joint DL/UL QCL.
Proposal 6. Define a new QCL type for UL-only QCL.

· Beam misalignment
The issue of beam misalignment arises when the PL-RS configured for a SRS resource is not identical to the spatial relation RS in the UL or joint TCI state. This also arises naturally when a SRS is used as spatial relation for UL TCI state for PUSCH, since this SRS cannot be reused as the path loss reference RS. In this case the DL RS serving as the TCI state of the SRS, such as a SSB or periodic CSI-RS, can be used as PL-RS. This is the case when the PL-RS for a TCI state is associated with the TCI state. When a separate periodic DL RS (CSI-RS or SSB) is configured for PL-RS, this PL-RS and the DL RS for UL TCI state may not be the same. R15/16 already handles the case where the PL-RS and DL-RS used for UL spatial relation are different, and it is up to UE to determine which RS to use for calculating UL TX power.  We consider beam misalignment occurs when the DL RS used as the reference for UL TCI and the separate PL-RS have different source QCL-TypeD SSB.  It was agreed in RAN1#105e meeting that whether to support beam misalignment is a UE capability, as this may require UE to track additional RSs. When the capability on misalignment is supported by the UE, how to compute the UL TX power can be left to the UE as in R15/16. When the capability on misalignment is not supported by the UE, it shall not expect the DL RS configured in the common TCI state to determine the UL TX spatial filter to have a different source QCL-D SSB as that for the PL-RS associated with the common TCI state.
Proposal 8: Beam misalignment occurs when the DL RS configured in the common TCI state to determine the UL TX spatial filter  has different source QCL-D SSB from the PL-RS associated with the common TCI state.
Proposal 9: If a UE does not support beam misalignment, the DL RS configured in the common TCI state to determine the UL TX spatial filter always has a same source QCL-D SSB as that for the PL-RS associated with the common TCI state.

· UL power control parameters
For SRS, the power control parameters including PL-RS can be associated with UL TCI state of R17. This way the UL TCI state provides both the spatial relation and PL-RS for SRS. If the PL-RS for SRS is not determined by the indicated common TCI state, the setting of other power control parameters, including P0, alpha, closed loop index for SRS can be configured as in R15/16.
Proposal 10: If the PL-RS for SRS are not determined by the indicated common TCI state, the setting of (P0, alpha, closed loop index) for SRS is configured as Rel-15/16.

Inter-cell beam indication
The following agreement is achieved in RAN1#105e on L1/L2-centric inter-cell mobility:
	Agreement
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
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
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

Conclusion
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 
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
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
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
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

Agreement
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







· On the number of non-serving cells and reference signals for measurement and report 
The number of non-serving cells (NMAX) and reference signals from them configured for a UE for RSRP measurement and report is directly related to the UE processing capability and power consumption. To limit the power consumption, the number of non-serving cells and their reference signals shall be limited. It was left in the RAN1#106e meeting that NMAX is either up to UE capability between 1 and X, or NMAX is fixed at 1. Considering that NMAX is the non-serving cell configured in a single CSI-Report, there is no need to have too many non-serving cells measured or reported in a single CSI-Report. If we go with Alternative 1, it is sufficient to have the X value of 2. The number of RSs from non-serving cell that can be configured in a CSI-Report has more impact on the UE implementation and cost. Keep in mind this measurement and reporting for non-serving cell is performed on top of the measurement for the serving cell signals. In R16, a UE can be configured with up to 64 SSBs from the serving cell for measurement. It is reasonable to expect that this measurement overhead is at most doubled with the signals measured from non-serving cell. Considering that not all the SSBs (and CSI-RSs) from neighbor non-serving cells are directed towards the serving cell and need measurement, we think up to two non-serving cells can be configured with the total number of RSs between them configured for measurement up to 64. 

Proposal 11: NMAX   is up to UE capability with candidate values of 1 and 2 (X=2).
Proposal 12: The total number of RSs from non-serving cells configured for L1-RSRP measurement in a CSI-Report is no more than 64.

· Event-triggered CSI reporting
Measure and report of non-serving cell depends on the UE mobility. When the UE is at or near the center of its serving cell, the L1-RSRPs measured from non-serving cells are likely insignificant and shall not be reported. When the UE is in the overlapping area between the serving cell and a neighbor cell near the edge of the serving cell, it is more likely to report L1-RSRP of RSs sent from non-serving cell. It is a waste of PUCCH resources if L1-based reporting is adopted for inter-cell beam management and inter-cell mTRP. MAC-CE based reporting is a good compromise between reducing the UL resources and reducing the report latency. 
Proposal 13: Support MAC-CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP.
It is necessary to define the triggering condition for such MAC-CE based beam reporting. Because the measurement of SSBs from non-serving cell is to initiate inter-cell beam management and inter-cell mTRP, the reporting of L1-RSRP of these out-of-cell SSBs are more useful to the serving gNB when the signal from the serving cell is low. It makes sense to use the L1-RSRPs from the serving cell as precondition to determine when to start reporting L1-RSRP from non-serving cells. Only when the L1-RSRP from the serving cell is below a threshold, the UE needs to start measuring L1-RSRP from SSBs sent by non-serving cells configured in CSI-Report, and report L1-RSRPs from SSBs sent by non-serving cells when they are sufficiently strong compared to that of the serving cell. This condition for triggering the measurement and reporting of L1-RSRPs from non-serving cell reduces the power consumption of the UE while guaranteeing the reported L1-RSRPs is useful for the serving gNB.  
Proposal 14: Use the L1-RSRP from the serving cell as a precondition for measuring and reporting L1-RSRP from non-serving cells.

· TCI states associated with non-serving cell SSB
To support transmission from non-serving cell and inter-cell mTRP, we need to support at least multi-DCI multi-TRP from a non-serving cell. This requires the UE to receive UE-dedicated PDSCH and PDCCH from a TRP associated with a non-serving cell. The type of RSs that can serve as QCL from UE-dedicated PDSCH and PDCCH shall follow the convention of R16. Only NZP-CSI-RS can serve as QCL for UE-dedicated PDSCH and PDCCH. SSB associated with a PCI different from the serving cell can serve as indirect, but not direct QCL reference for UE-dedicated PDSCH and PDCCH transmitted by a TRP from a non-serving cell.
Proposal 15: SSBs associated with a PCI different from the serving cell can serve as indirect, but no direct, QCL for UE-dedicated PDSCH and PDCCH.

· DL timing from non-serving cell
Considering the time remaining for R17 is very limited, and the issue of separate UL TAs for serving cell and non-serving cell has been postponed to R18, it makes sense that we focus in R17 only on the case where DL timing difference between the serving cell and non-serving cell is negligible, i.e. within the CP length. Even if we address the issue of different DL timing, R17 UE still cannot work when the distance to the serving cell and the non-serving cell is very different due to the UL TA issue. 
Proposal 16: Delay the issue of different DL reception timing between the serving cell and non-serving cell to R18.

Dynamic beam signaling
The following agreements are reached in RAN1#105e regarding dynamic beam indication:
	Agreement
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
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


Agreement
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.






· Beam application time after DCI for CA
When the TCI state indicated by a DCI 1_1/1_2 is applied to more than one carriers, the first slot and the Y symbols shall be determined based on the carrier with the smallest SCS (the longest symbol duration) to allow the UE sufficient time to adjust its RX beam. For intra-band CA where this scenario applies, the UE has most likely a single RX chain where a set of RX spatial parameter applies to all the carriers of the band. It is important to have a single application time to accommodate the carrier with the longest symbol duration. 
Proposal 17: Support Alt 1 (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).

UE panel information indication and updating
	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 c odebook -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




UE panel assumption has been agreed to make the design for multiple UE panels easier. UE can be equipped with multiple panels where one or more panels can be activated in a time. Multiple activated panels on UE side can bring spatial diversity, and UE needs to inform gNB for better scheduling. Two possible schemes were left for down selection during the last RAN1 meeting. In Scheme 2, different UE panels are distinguished by supported UL ranks, supported number of SRS antenna ports, or a subset of coherent ports. They all imply or require the two UE panels are different to work. However, all these proposed solutions face difficulty when the two panels are symmetric, i.e. they support the same set of features like the same UL rank, same number of SRS antenna ports or subset of coherent ports. It is more straightforward to attach an explicit panel identifier to the CSI report, so the gNB will  have no misunderstanding on which CSI-RS or SSB is received and reported by which panel. This makes Scheme 1 error proof and independent of UE implementation, so Scheme 1 shall be adopted to support UE-initiated panel activation and selection. 
Proposal 18: Adopt Scheme 1 for explicit panel entity identification.

MPE mitigation
	Agreement
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




MPE is event triggered report using MAC-CE. In R17 simultaneous transmission from more than one panel is not supported, only one panel can transmit at any time. Therefore power exposure is on a panel basis.  When MPE event occur, it is necessary to switch to another panel for transmission. It is more efficient to report P-MPR on per-panel basis than per-beam basis, where the value N represents the number of panels. The supported values of N can be 2 or 3. In addition to panel-specific P-MPR, per-panel virtual PHR can reported in the same MAC-CE. 
Proposal 19: The value N shall represent the number of UE panels, with N=2 or 3. 
Proposal 20: Virtual PHR shall be reported on per panel basis for panel selection. 


Conclusion
We have discussed unified TCI framework, dynamic TCI update using DCI and MAC-CE, inter-cell mobility, multi-panel UE, and MPE. Our proposals are summarized as below:

Proposal 1: TCI state pools can be shared across BWPs/CCs in RRC configured CC lists.
Proposal 2: At least two RRC configured CC lists can be defined for sharing TCI state pools. 
Proposal 3: For a BWP/CC without TCI state pool configured, TCI state pool defined in another BWP of the same CC is used before another CC. A BWP with lower index is selected as the reference BWP before a BWP with higher index. Otherwise, a CC with lower index is selected as the reference BWP/CC before a CC with higher index. 

Proposal 4:  There is no need to introduce a new UE capability for the number of TCI states supported across BWPs and CCs in a band.  Reuse the maximal number of TCI states of maxNumberofTCIStates (128).
Proposal 5: Define a new QCL type for joint DL/UL QCL.
Proposal 6. Define a new QCL type for UL-only QCL.
Proposal 8: Beam misalignment occurs when the DL RS configured in the common TCI state to determine the UL TX spatial filter  has different source QCL-D SSB from the PL-RS associated with the common TCI state.
Proposal 9: If a UE does not support beam misalignment, the DL RS configured in the common TCI state to determine the UL TX spatial filter always has a same source QCL-D SSB as that for the PL-RS associated with the common TCI state.
Proposal 10: If the PL-RS for SRS are not determined by the indicated common TCI state, the setting of (P0, alpha, closed loop index) for SRS is configured as Rel-15/16.
Proposal 11: NMAX   is up to UE capability with candidate values of 1 and 2 (X=2).
Proposal 12: The total number of RSs from non-serving cells configured for L1-RSRP measurement in a CSI-Report is no more than 64.
Proposal 13: Support MAC-CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP.
Proposal 14: Use the L1-RSRP from the serving cell as a precondition for measuring and reporting L1-RSRP from non-serving cells.
Proposal 15: SSBs associated with a PCI different from the serving cell can serve as indirect, but no direct, QCL for UE-dedicated PDSCH and PDCCH.
Proposal 16: Delay the issue of different DL reception timing between the serving cell and non-serving cell to R18.
Proposal 17: Support Alt 1 (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 18: Adopt Scheme 1 for explicit panel entity identification.
Proposal 19: The value N shall represent the number of UE panels, with N=2 or 3. 
Proposal 20: Virtual PHR shall be reported on per panel basis for panel selection. 
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