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1 [bookmark: _GoBack]Introduction
In RAN1#106b-e [1] and previous meetings, enhancements on multi-beam operation were discussed and progresses were reached on unified TCI framework, L1/L2-centric inter-cell mobility, UL fast panel selection, and enhancement related to MP-UE. In this contribution, we analyze further details and provide our views on these topics. In addition, we also discuss and provide comments about RRC parameters for multi-beam operation in section 4. 
2 Enhancement for efficient DL/UL beam management
2.1 Unified TCI framework for both DL and UL
The objective of unified TCI framework is to achieve a flexible beam update scheme for DL/UL data and control transmission/reception with low signalling overhead and latency. The at least one source RS of a TCI state provides a reference for determining QCL assumption and/or spatial filter. 
2.1.1 Configuration framework for unified TCI 
In previous RAN1 meetings, it was agreed that both joint and separate TCI state indication schemes are supported in Rel-17. The common RRC configured TCI state pool for joint TCI state indication has been agreed. But, for separate DL and UL TCI state indication, RAN1 has not reached consensus on whether a common or a separate RRC TCI state pool should be adopted, and it is concluded to be up to RAN2 as follows.
Besides, it was agreed that maximum number of codepoints activated via MAC CE is 8, and the maximum number of TCI states configured for joint DL/UL TCI states is 128 per BWP per CC, but failed to converge on the maximum number of TCI states configured with separate DL/UL TCI. 
	Conclusion 
On Rel.17 unified TCI framework, in case of separate DL/UL TCI, it is up to RAN2 whether UL TCI shares the same TCI state pool as joint DL/UL TCI or UL TCI uses a separate TCI state pool from joint DL/UL TCI
· Note: By previous agreements, DL TCI shares the same TCI state pool as joint DL/UL TCI

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

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


Regarding TCI state pool, we prefer a common pool for separate DL and UL TCI state indication for simplicity of RRC configuration. And from perspective of reality we believe 128 is enough for largest number of configured TCI states in a TCI state pool, either for a common pool or a separate pool for separate DL/UL TCI state indication/update. 
Proposal 1: The maximum number of TCI states (including both DL TCI and UL TCI states) in a TCI state pool configured with separate DL/UL TCI is 128 in Rel-17.
2.1.2 Source RS for DL TCI state
It has been discussed several times about whether more RS types can be allowed as source RS for DL and UL TCI state in Rel-17. In RAN1#106b-e, the following agreements were reached.
	Agreement
On Rel.17 unified TCI framework, for Rel-17 unified TCI:
· For DL channels/signals that do not share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), all the QCL rules defined in section 5.1.5 in 38.214 are supported
· [bookmark: _Hlk84321626]Note: For CSI-RS used to provide QCL indication for non-UE dedicated channels, the CSI-RS should only be QCLed with SSB of the same PCID as that from the serving cell
· For DL channels/signals that share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH/PDCCH (via Rel-17 MAC-CE/DCI TCI state update), the following options on source RSs and QCL-Types are supported
· Option 1: TRS is configured for QCL-TypeA source RS and CSI-RS for BM is configured for QCL-TypeD source RS
· Option 2: TRS is configured for QCL-TypeA and QCL-TypeD source RS
· Note: For inter-cell beam management, SSB with PCID different from that from the serving cell can be used as a QCL Type-C/D source RS for CSI-RS for BM and/or TRS 
· Further discuss and decide in RAN1#106bis-e whether CSI-RS for CSI can be used as a source RS or not, and if so whether some restriction(s) are needed
Conclusion
On Rel.17 unified TCI framework, there is no consensus in supporting the following DL source RS type:
· SSB as QCL Type-D source RS, with TRS as QCL Type-A source RS
· SRS for BM as QCL Type-D source RS, optionally with TRS as QCL Type-A source RS


It is still FFS on whether CSI-RS for CSI can be used as a source RS or not. Since CSI-RS for CSI has already been supported as source RS according to Rel-15/16 QCL rule, CSI-RS for CSI should be allowed to be source RS for DL TCI state in Rel-17 straightforwardly.
Proposal 2: CSI-RS for CSI should be allowed to be source RS for DL TCI state in Rel-17.
2.1.3 Power control for UL TCI state
Regarding power control for unified TCI state, there was an agreement as follows in RAN1#106b-e.
	Agreement
On Rel.17 unified TCI framework, for the case when the settings of (P0, alpha, closed loop index) for PUSCH, PUCCH, and/or SRS are associated with UL or (if applicable) joint TCI states per BWP, for each of the PUSCH, PUCCH, and/or SRS, one individual setting is optionally associated with each of the UL or (if applicable) joint TCI states in a BWP via RRC 
· FFS : MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI  state
· Above is applicable for eMBB
· FFS : Details on power control setting for URLLC


Regarding MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI state, we believe it is a useful mechanism and should be allowed with the following reasons. 
· If the association is totally RRC pre-configured, the gNB has to associate either closed loop index 0 or closed loop index 1 with a TCI state for PUSCH or PUCCH without considering latest measurements and reports. The beam-specific closed loop procedure may not work well for dynamic beam switching. 
· With unified TCI framework, TCI state can be updated via DCI and/or MAC CE based on measurements and reports with high flexibility, and there should be a more flexible way for updating power control parameters than RRC reconfiguration, especially for closed loop power control index. 
Proposal 3: MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI state should be supported.
Besides, regarding definition of beam alignment, it was agreed in a previous meeting that PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state. However, it was discussed whether more rules can be added, such as follows:
· QCL Type-D RS of PL-RS is identical to the UL TCI spatial relation RS, 
· QCL Type-D RS of PL-RS is identical to the QCL Type-D RS of UL TCI spatial relation RS. 
In our views, we prefer to simplify the definition of beam alignment. In general, based on QCL definition, the gNB/UE still can use different Tx/Rx beams for PL-RS and target channels/RSs applied by TCI state under the above two cases (like beam refinement). Therefore, we do not identify the necessity of further introducing above cases into the events of ‘beam alignment’.
Proposal 4: Regarding UE capability of “beam alignment”, no more additional event is further introduced except that the PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state.
2.1.4 Common beam update cross carriers
In previous meetings, a general framework for common DL/UL beam indication cross carriers (CCs) under the unified TCI framework was agreed. And how to contain the reference to RRC-level TCI state pool is up to RAN2 based on the following agreement. In this subsection, we further discuss the remaining issues.
	Agreement
On Rel.17 unified TCI framework, regarding the common TCI state ID update and activation for CA, 
· The details on how the PDSCH configuration (for each of those CCs/BWPs) contains a reference to the RRC-configured TCI state pool(s) in a reference BWP/CC are up to RAN2


For saving RRC overhead of PL-RS configuration, the above reference mechanism can be further introduced for PL-RS configuration in our views. Considering TCI state pool may be configured in a DL BWP/CC, and PL-RS pool may be configured in a UL BWP/CC, BWP/CC index for the PL-RS pool should be explicitly indicated. A reference BWP/CC ID for PL-RS pool should be indicated per UL BWP/CC. 
Proposal 5: Common RRC-level PL-RS pool can be shared with multi-BWP/CC that is analogous to sharing TCI state pool cross multi-BWP/CC.
· RRC-configured PL-RS pool(s) can be absent in the PUSCH/PUCCH/SRS configuration for each BWP/CC, and replaced with a reference to RRC-configured PL-RS pool(s) in a reference BWP/CC.
2.2 Signaling design for DCI based TCI state indication
2.2.1 Remaining issue for TCI indication by DCI without DL assignment
In RAN1#104b-e, the following agreement was reached for the TCI indication by DCI without DL assignment. In this subsection, the clarification for timeline corresponding to type-1 HARQ-ACK codebook is provided herein.
	Agreement (RAN1#104be)
For beam indication with Rel-17 unified TCI, support DCI format 1_1/1_2 without DL assignment:
· Use ACK/NACK mechanism analogous to that for SPS PDSCH release with both type-1 and type-2 HARQ-ACK codebook:
· Upon a successful reception of the beam indication DCI, the UE reports an ACK 
· Note that upon a failed reception of the beam indication DCI, a NACK can be reported.
· For type-1 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined based on a virtual PDSCH indicated by the TDRA field in the beam indication DCI, based on the time domain allocation list configured for PDSCH
· For type-2 HARQ-ACK codebook, a location for the ACK information in the HARQ-ACK codebook is determined according to the same rule for SPS release 
The ACK is reported in a PUCCH k slots after the end of the PDCCH reception where k is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, or provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCI-Format1-2-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI
· …


For semi-static HARQ-ACK codebook, the virtual PDSCH should be assumed in the same slot as the DCI without DL assignment, and the time-domain allocation of the virtual PDSCH within the given slot is determined according to the SLIV of indicated TDRA field, rather than SLIV+K0 in the TDRA. It is the same as legacy mechanism for SPS PDSCH release. For the sake of presentation, one example for the agreed method considering ACK mechanism directly in response to DCI is shown in Figure 1.
· Note that, if the virtual PDSCH is determined according to SLIV+K0 in the TDRA (which may be misled by the first highlighted part in above agreement), and then based on the second highlighted part that ACK is reported in a PUCCH k slots after the end of the PDCCH reception where k is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, for HARQ-ACK codebook determination, K1 for determining candidate PDSCH reception becomes ‘PDSCH-to-HARQ_feedback timing – K0’, which may be out of candidate list for semi-static HARQ-ACK codebook generation (i.e., dl-DataToUL-ACK, dl-DataToUL-ACK-ForDCIFormat1_2) as highlighted as follows.
	[bookmark: _Toc74762933][bookmark: _Toc26719407][bookmark: _Toc36498168][bookmark: _Ref505248562][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc45699194][bookmark: _Toc29899139][bookmark: _Toc20311582][bookmark: _Toc12021470][bookmark: _Toc29894840]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK 
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-ForDCIFormat1_2 
d)	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 




Figure 1 Application time of TCI state indication (i.e., Y symbols after ACK) for semi-static HARQ-ACK codebook, where virtual PDSCH is assumed in the same slot of the DCI by UE
Proposal 6: Regarding TCI indication by DCI without DL assignment, for type-1 HARQ-ACK codebook determination, virtual PDSCH is assumed in the same slot of the DCI by UE. 
2.2.2 TCI state applied to PUSCH
When a TCI state is indicated as a unified TCI state, based on the current agreement, it shall apply to each of the target transmissions or receptions after application time. The application time for all target transmissions is supposed to be the same, even for transmissions on CCs with different SCSs. However, based on the NR PUSCH transmission framework, antenna port(s) of some types of PUSCH, e.g., scheduled by DCI format 0_1/2, are determined according to the most recent transmission of SRS resource(s), which means that till the first SRS transmission after unified TCI update, PUSCH may not follow the same beams as other channels/RSs.  
For sake of presentation, we provide detailed examples for target PUSCH transmission as follows:
· Case 1: PUSCH transmission is scheduled by a DCI format 0_0
· The actual application time of the unified TCI state for a PUSCH transmission can be the same as for other types of target transmissions, such as PUSCH, PUCCH, PUCCH, SRS, or CSI-RS.
· Case 2: PUSCH transmission is scheduled by a DCI format 0_1/0_2 
· The actual application time of the unified TCI state for a PUSCH transmission may be some later than that for other types of target transmissions, since PUSCH transmission should refer to beam of the most recent transmission of SRS resource indicated by the SRI, according to current PUSCH scheme. 
· Note that the actual application time of the unified TCI state for SRS transmission can be the same as for other types of target transmissions.
· Case 3: PUSCH transmission is configured grant, i.e. CG type 1 or CG type 2
· Similarly, due to being based on the most recent SRS transmission before configured grant/UL-SPS assignment PDCCH, the actual application time of the unified TCI state for a PUSCH transmission may be much later than that for other types of target transmissions. Specifically, considering the large time-domain gap between UL SPS-assignment PDCCH and the CG PUSCH transmission, the misalignment issue may be more severe compared with Case 2.
· Also, other similar issues may be considered as well: precoding information determined at the beginning of the CG PUSCH transmissions, such as TPMI, number of layers, may NOT be suitable once unified TCI state changes.
The application time delay seems inevitable if a PUSCH transmission follows beam/spatial relation of the most recent SRS transmission prior to the scheduling/SPS-assignment PDCCH or the configured grant. But, in order to mitigate this beam misalignment impact, we suggest to refine the UE behavior at least for rank 1 PUSCH transmission in such case, considering that this transmission can be much similar to PUSCH scheduled by DCI format 0_0. That is, the new unified TCI state can be applicable for rank 1 PUSCH transmission at the same time as for other types of target transmissions, regardless that the PUSCH refers to that scheduled by DCI format 0_1/2 or with a configured grant. 
Proposal 7: Regarding PUSCH scheduled by DCI format 0_1/2 or with a configured grant, 
· If the number of the corresponding layer is 1, the same TCI-update application timeline as for other types of target transmissions, such as PDCCH, PDSCH, PUCCH, etc. are used, regardless of most recent SRS transmission.
2.2.3 TCI state applied to an SRS set for non codebook
It is agreed that an SRS resource set for non codebook can share the same indicated Rel-17 TCI state. The straight-forward solution is that the associated-CSI-RS of the SRS resource set is determined according to the indicated Rel-17 joint TCI state, and then the transmitting beams of SRS resources for non codebook transmission can be updated accordingly. 
Proposal 8: The associated-CSI-RS of non codebook AP-SRS resource set can be determined according to the indicated Rel-17 joint TCI state. 
2.3 L1/L2-centric inter-cell beam management
2.3.1 Dynamic activation/deactivation SSB of non-serving cell
In RAN1#104b-e, there was following agreement#1 about L1/L2-centric inter-cell reporting. And in RAN1#106b, the following agreement#2 was further reached.
	Agreement #1
On Rel.17 multi-beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP, for L1-RSRP measurement and at least aperiodic reporting, investigate and, if needed, specify MAC CE based dynamic activation/deactivation of a subset of higher-layer-configured measurement for non-serving cell SSBs. 
Agreement #2
On Rel-17 inter-cell beam management and inter-cell MTRP, the L1-RSRP reporting reuse Rel-15 RSRP table. 


For semi-persistent and aperiodic reporting for L1/L2-centric inter-cell mobility, the beam measurement related to non-serving cell SSB(s) also can be dynamically activated/deactivated by a MAC-CE in order to save UE complexity. In such case, the UE only needs to measure the activated non-serving cell SSB(s) once the corresponding measurement for semi-persistent or aperiodic reporting is activated by MAC-CE. 
· Regarding semi-persistent measurement of neighboring cell SSB, the current MAC-CE for activating semi-persistent CSI-RS set can be reused to activate a non-serving cell SSB set. In the MAC-CE, cell information as a new non-serving related parameter set, can be indicated for each SSB resource in an SSB set, rather than indicating TCI state. 
· The non-serving cell information includes PCI, and SSB related information such as SSB time domain position, periodicity as agreed for inter-cell MTRP.
· Multiple candidates of non-serving cell information is pre-configured in RRC, and then the MAC-CE further activate one of multiple candidates for an SSB resource in one activated SSB resource set for measurement.  It means that the association between SSB resource and non-serving cell information is performed by MAC-CE instead of RRC.
· Regarding aperiodic measurement of neighboring cell SSB, in RRC level, the TCI state of an aperiodic CSI-RS in current trigger states can be replaced with non-serving cell information accordingly. Specifically, the trigger state includes non-serving cell information for each SSB resource in an SSB resource set. Then, the UE only need to measure the non-serving cell SSB set associated with a trigger state activated by the legacy MAC-CE for activating AP-CSI triggering state(s). 
· 
In Rel-15/16, there is a rule that the legacy MAC-CE is required only when the number of RRC candidate triggering states is greater than the maximum number of candidate codepoints of CSI request field in DCI. But, for saving the UE complexity for non-serving cell measurement, this rule of disabling the legacy MAC-CE should be removed. To be more specific, even if the number of trigger states configured by RRC is smaller than or equal to , the legacy MAC-CE for activating AP-CSI triggering state(s) is also needed, where NTS is the number of bits of the CSI request field.
· Before the SSB of a neighboring cell is activated, the SSB of the neighboring cell only can be measured in SMTC to save UE power. After the SSB of the neighboring cell is activated, the SSB can be measured according to SSB pattern and periodicity configured for the PCI of the neighboring cell without restriction of SMTC. The SSB time domain pattern and periodicity of PCI of the neighboring cell can be configured by RRC as agreed for inter-cell MTRP in the non-serving cell information. The PCI of the neighboring cell refers to a PCI different from PCI of a serving cell. Because the Rel-15 RSRP table is reused, the SSB should be measured outside SMTC based on time domain pattern as SSB associated with PCI of serving cell to ensure the accuracy of measurement of neighboring cell SSB. 
· In addition, only when the SSB of PCI different from serving cell is activated, the PRB of the SSB is unavailable for PDSCH. Otherwise, for PDSCH, rate matching does NOT need to be performed according to the SSB of any neighboring cells. Similarly, the UE determines whether a UL resource can be available for uplink transmission only considering activated SSB of neighbor cell, rather than configured one. 
Proposal 9: For L1-RSRP measurement for semi-persistent and aperiodic reporting in L1/L2-centric inter-cell mobility and inter-cell mTRP, the measurement of non-serving cell SSB(s) can be activated/deactivated by MAC-CE
· Regarding semi-persistent measurement of non-serving cell SSB, non-serving cell information (rather than TCI state in the legacy MAC-CE for SP-CSI-RS activation) can be activated by MAC CE for each SSB resource in a RRC configured SSB set.
· Regarding aperiodic measurement of non-serving cell SSB, aperiodic CSI-RS in a trigger state can be associated with non-serving cell information in RRC (rather than being configured per aperiodic CSI-RS resource), and then the legacy MAC-CE for activating AP-CSI triggering sate is reused for dynamically enabling the measurement of non-serving cell SSB. 
· Note that, compared with Rel-15/16, the legacy MAC-CE should be always used, regardless whether the number of RRC candidate triggering states is greater than the maximum number of candidate codepoints of CSI request field in DCI.
· PDSCH rate matching and available uplink transmission resources should be determined according to activated SSB of neighboring cell.
· After SSB with different PCI from serving cell is activated, the SSB can be measured according to non-serving cell information (i.e., SSB time domain pattern and periodicity) without restriction of SMTC; otherwise, the SSB only can be measured in SMTC.
2.3.2 UE-Initiated L1/L2 reporting of neighboring cell
In RAN1#106-e, there is following agreement about L1/L2-centric inter-cell reporting. 
	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


Compared with NW-initiated L1/L2 reporting of neighboring cell, the latency of UE-initiated L1/L2 reporting should be much smaller because the UE can initiate the L1 reporting for a neighboring cell by trigger event without waiting for the signaling from gNB, and meanwhile the L1 reporting on demand can save UE power consumption significantly as BFR procedure. As the trigger event is based on L3 mobility, it can avoid too frequency reporting of neighboring cell. It can get good trade-off between power consumption and reporting in time. 
Comparing with Alt1, Alt2 can match the feature of event-triggered and save much more resources because the dedicated PUCCH does NOT need to be reserved. 
Proposal 10: Support MAC CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP. 
2.3.3 Different TCI state groups associated with different configuration 
In inter-cell MTRP section, different TCI state groups of a BWP can be associated with different cell configurations such as PCI and non-serving cell SSB information. So each of the different TCI group is associated with a CORESET pool index in case of multi-DCI based multi-TRP, and thus the related RRC parameters are applied upon the corresponding TCI indication. Setting association relationship between TCI state group and cell-related parameter needs group indication in each TCI state, so in the case of multi-DCI based multi-TRP transmission, setting relationship between TCI state group and cell-related parameter can be further replaced with setting association between CORESET pool index and cell-related parameter. 
· For example, multiple candidates of non-serving information can be preconfigured by RRC, and then one of the multiple candidates can be associated with one TCI state group, or one SSB resource for measurement as described in section 2.3.1. The association between TCI state groups and non-serving cell information can also be done by MAC-CE. The non-serving cell information is configured in UE-Specific signaling instead of cell specific signaling. 
· Note that, if there is no association with non-serving cell information, it implies that the TCI state group corresponds to configurations of PCI of serving cell, i.e., some configurations in common signaling. 
Proposal 11: Serving cell and non-serving cell can correspond to the same BWP but can be associated with different TCI state groups, each of which can be associated with a respective parameter configuration (e.g., additionalPCIInfo) including: PCI, SSB information, RNTI, rate matching, power control information .
· The parameter configuration is applied upon the corresponding TCI indication or CORESET pool index.
· The association between configuration of cell and TCI state group (or CORESET pool index) can be done by MAC-CE. 
· Note: The TCI state group corresponds to configuration of  PCI of serving cell, if the association is absent
2.3.4 Default beam for non-UE dedicated channel 
In inter-cell beam management, the non-UE dedicated channel and RS should be determined according to legacy beam determination (i.e., Rel-15/16). So, we need to review whether the default beam scheme (e.g., for PDSCH with scheduling offset less than a threshold) can be applied to the non-UE dedicated channel. 
· After reviewing the current NW design, we believe that, nearly for all cases, the scheduling offset between non-UE dedicated PDCCH and non-UE dedicated PDSCH (e.g., for SIB, RACH, and Paging) is in a same slot or less than the beam-switching threshold reported by the UE. The non-UE dedicated PDSCH should be received or buffered according to the Rel-15/Rel-16 default beam scheme.
· Also, considering backward compatibility (for legacy Rel-15/Rel-16 UE), it is impossible for NW to refine the procedure for SIB/RACH/Paging procedure (e.g., to guarantee the scheduling offset larger than or equal to the threshold). 
Therefore, we identify the necessity of further studying the co-existence between the Rel-15/Rel-16 default beam scheme for non-UE dedicated channel and the unified TCI framework for UE dedicated channel (e.g., for the case of more than one active TCI state). For instance, we need to clarify whether the UE need to simultaneously buffer the non-UE dedicated channel by Rel-15/16 default beam, and UE dedicated channel by indicated Rel-17 unified TCI, in the scenario of inter-cell beam management.
Proposal 12: Further study the co-existence between Rel-15/16 default beam determination scheme and Rel-17 unified TCI scheme in the inter-cell beam management. 
3 UL beam selection for UE with multiple panels
In Rel-17, it should be enhanced to facilitate UL beam selection for UE(s) 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.
3.1 Fast panel selection and antenna switching for UL transmission
It has been discussed for several meetings on this topic, and the latest progress was reached in RAN1#106e as follows. 
	Agreement
On Rel.17 enhancements to facilitate UE -initiated panel activation and selection, down select or modify from the following two schemes in RAN1#106bis-e:
· Scheme 1:
· A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance (i.e. Opt1-1 per RAN1#104-bis-e agreement)
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· FFS : Detailed design of how to inform the correspondence to NW
· Note: the correspondence between a CSI-RS and/or SSB resource index and a panel entity is determined by the UE (analogous to Rel-15/16)
· Support UE reporting of maximum number of SRS ports and coherence type for each panel entity as a UE capability
· Support multiple codebook-based SRS resource sets with different maximum number of SRS ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE capability for the panel entity
· Scheme 2:
· Support UE reporting one of the following (to be down selected in RAN1#106bis-e):
· Opt1. A list of supported UL ranks (number of UL transmission layers)
· Opt2. A list of supported number of SRS antenna ports
· Opt3. A list of coherence types (as in Rel-15) indicating a subset of ports
· The NW configures an association between an rank index and rank/number of SRS antenna ports/coherence type
· Include at least one of the index, the maximum UL rank or SRS antenna ports or coherence type corresponding to a reported SSBRI/CRI in a beam reporting instance
· FFS : timeline to apply above result in the beam report instance
· Support multiple codebook-based SRS resource sets with different number of SRS antenna ports
· The indicated SRI is based on the SRS resources corresponding to one SRS resource set, where the SRS resource set should be aligned with the UE reported info corresponding to the index


Both schemes in above agreement support UE reporting capabilities related to panel. Panel entity is explicitly considered/defined in scheme 1 which is clearer than scheme 2 logically, especially considering the same UE capability (e.g., same number of supported SRS antenna ports) for different panels. Therefore, we prefer to go with Option-1 as a starting point and meanwhile consider some detailed procedure as discussed in Scheme-2.
· Regarding UE-initiated UL panel selection/activation, UE can also control the panel activation and deactivation as a UE driven event, and, in order to guarantee panel indication for UL transmission, the state of panel, e.g., active or inactive, to be used for DL/UL transmission should be reported through panel-specific reporting to gNB side.
· UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s). Straightforwardly, a list of activated DL+UL and DL-only UE panel ID(s) can be reported by UE via group based reporting (i.e., panel-specific reporting as discussed in item 2-c), and the corresponding state of UE panel(s) can be reported together (e.g., a 1-bit flag to represent ‘DL+UL’ or ‘DL only’). One example for state switching for UE panel operation can be found in Figure 2.
· Then, in order to dynamically report the panel related UL transmission capabilities, such as maximum number of SRS ports, number of UL transmission layers, per panel entity, the NW may confirm/configure a list of panel related capabilities UE reported explicitly, which can be called as transmission mode(s), as a response. 
· The NW configures an association between transmission mode indexes and the panel entity index or rank/number of SRS antenna ports, and then based on the legacy beam reporting or MAC-CE, UE can report the respective transmission mode indexes corresponding to each of reported SSBRI/CRI.
· In order to guarantee the reliability of MPUE operation, the gNB response for the above report is necessary. For instance, the above results in beam report or MAC-CE are applied X symbols after receiving gNB acknowledge for the report.
· Besides, the consideration of dynamical TRP switching for different SRS resource sets has been taken on for Rel-17 mTRP-PUSCH transmission, and then the corresponding DCI signaling enhancement can be reused directly. 


Figure 2 State switching for UE panel operation
Hence we have the following proposal for merging Scheme-1 and Scheme-2.
Proposal 13: On Rel-17 enhancements to facilitate UE-initiated panel activation and selection, 
· Support UE reporting of the supported number of UE panel entities, and supported UL ranks (number of UL transmission layers) and supported number of SRS antenna ports per UE panel entity, as a UE capability.
· NW can configure respective transmission mode indexes to be associated with different UE panel entities, or different combination of the number of UL ranks and number of SRS antenna ports based on above UE capability report.
· In the report instance, the UE reports SSBRI/CRI and the corresponding transmission mode index
· The above results in beam report or MAC-CE are applied X symbols after receiving gNB acknowledge for the report.
· FFS: Report format, e.g., beam report or MAC-CE, and mechanism of gNB acknowledge.
· 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 transmission mode index
3.2 FR2 MPE mitigation
In RAN1#106b-e meeting, the following agreements were reached for FR2 MPE mitigation. In this subsection, we discuss the potential enhancement on FR2 MPE mitigation.
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4
· N is defined as the number of reported measurements
· UE reports supported largest N value as a UE capability

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



Agreement
On Rel.17 enhancements to facilitate MPE mitigation, the candidate resource pool corresponds to a CSI-RS/SSB resource set configured via RRC (details up to RAN2) 


For remaining issues we have the following analysis:
· In technical, if beam reporting is only based on MPE rather than both MPE and the virtual/real transmission, the UL beam (with low MPE but large path loss) recommended by reporting may be useless, and more power is wasted for keeping the same performance. The UE shall report SSBRI(s)/CRI(s) along with the virtual PHR with the objective of maximizing PHR value, i.e., minimizing the value of P-MPR and PL.
· On the other hand, beam specific PHR reporting, i.e., difference between Pcmax and the required transmission power, can well present the MPE impact transparently, and a UL beam re-indication can be performed by gNB if a low PHR, e.g., 0-dB or negative, is received for the current beam. 
· Besides, DL-RSRP can be derived according to P-MPR and the modified virtual PHR.
Proposal 14: On Rel-17 enhancements to facilitate MPE mitigation, introduce modified virtual PHR for each P-MPR value and SSBRI(s)/CRI(s) 
· The Pcmax to calculate the modified virtual PHR takes into account the P-MPR based on MPE impact
· The pathloss to calculate the modified virtual PHR is based on measured L1-RSRP for corresponding SSBRI(s)/CRI(s) 
In addition, common beam updated cross multiple CCs has been supported. MPE which is tightly related to beam direction should also be considered to be same or similar among different CCs for a given beam direction. For the sake of overhead reduction, a set of beam specific MPE (P-MPR) values may be shared among a group of CCs. 
4 RRC parameters for multi-beam operation
The stable RRC parameters have been agreed in RAN1#106b-e, but there are still several unstable ones. In this section, our corresponding views are elaborated herein.
4.1 Unified TCI framework
4.1.1 Unified TCI state
In this subsection, we discuss the unstable RRC parameters for configuring the unified TCI state, involving TCI-State_r17, tci-StateType. 
· First of all, we do NOT identify the necessity of additional QCL Type (DL-only, UL-only and joint) which can be well implied by the QCL state configuration, and some restriction (e.g., SRS resource ID as a source RS only can apply to UL) can be specified in RAN1 spec directly. 
· Then, we prefer to have a joint state pool for joint, DL and UL TCI state, considering RRC overhead and unified solution for re-numbering TCI state ID for subsequent MAC-CE/DCI command. 
Proposal 15: For RRC configuration for unified TCI state, the following modification is proposed in red
	TCI-State_r17
	TCI state definition for Rel-17 unified TCI framework along with the components.
Analogous to Rel-15/16, this includes TCI state ID and QCL Type 1 and 2, In addition, it includes TCI state type (note: column P excat structure is up to RAN2)
	An additional field for UL spatial relation info may be needed when tci-StateType is 'ULO' (UL TCI only), or this function can be performed with qcl-Type1. It is up to RAN2 to decide.

It can be discussed in RAN2 whether tci-StateType values are needed or not (e.g. whether RAN2 can supersede/build on current RAN1 agreements to combine DL-only and joint TCI into one designation for RRC optimization)

It can be discussed in RAN2 whether a separate IE for UL-only TCI is needed (separately from the rest) as a part of RRC and/or MAC CE optimization

	tci-StateType
	Type of TCI state: DL only, or UL only, or Joint DL/UL
	It can be discussed in RAN2 whether tci-StateType values are needed or not (e.g. whether RAN2 can supersede/build on current RAN1 agreements to combine DL-only and joint TCI into one designation for RRC optimization)


4.1.2 UL power control
In this subsection, we discuss the unstable RRC parameters for UL power control related parameters, involving  SourceRS-Info_r17-PLRS. In general, we are fine with this parameter, but some refinement for parameter description is needed.
Proposal 16: For RRC configuration for UL power control, the following modification is proposed in red.
	SourceRS-Info_r17-PLRS
	Source RS and QCL Info definition for Rel-17path-loss measurement (PL-RS)
	Detailed design up to RAN2


4.1.3 Applicable scope of an indicated TCI state
In this subsection, we discuss the applicable scope of an indicated TCI state, i.e., TCI-StateIndicationType, ApplyTCI-State-r17-DLList, ApplyTCI-State-r17forSRS.
· Regarding TCI-StateIndicationType, based on the existing agreement, we think that it is necessary to be added as a new parameter for enabling a corresponding joint TCI activation MAC-CE or separate TCI activation MAC-CE.
· Regarding ApplyTCI-State-r17-DLList and ApplyTCI-State-r17forSRS, considering the legacy TCI/spatial-relation configuration is still needed for the DL/UL channel/RS not sharing the indicated unified TCI, we need to have a clear RRC parameter to distinguish those behavior. Otherwise, we have to discuss the complicate rules in RAN1. Like SRS, we suggest to have the similar configuration for DL CSI-RS (non-UE-dedicated PDCCH can be directly identified in RAN1 spec), rather than a list for consistency.
Proposal 17: For applicable scope of an indicated TCI state, the following modification is proposed in red.
	TCI-StateIndicationType
	Type of TCI state INDICATION (agreement on RRC switching)
Note: When configured for SeparateTCI, switching among DLO, ULO, and DLO+ULO indication is done via TCI field codepoints in DCI formats 1_1/1_2

	Per agreement, switching between joint and separate TCI is done via RRC. How this is to be used will be further discussed in RAN2, e.g. if/how this changes the interpretation of the MAC CE TCI activation message

	ApplyTCI-State-r17-DLList ApplyTCI-State-r17forCSI-RS
	a list of the resource and/or resource set ID of the RS(s) which 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
	Candidates include: AP-CSI-RS for BM, AP-CSI-RS for CSI, DL DMRS for non-UE-dedicated PDCCH/PDSCH from the serving cell, AP-SRS for BM.
Exact design including whether an explicit RRC parameter is needed or not is up to RAN2.

	ApplyTCI-State-r17forSRS
	Whether all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions 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
	Exact design including whether an explicit RRC parameter is needed or not is up to RAN2.


4.2 Inter-cell beam management
In this subsection, we discuss the unstable RRC parameters for inter-cell beam management (L1-centric mobility).
· Regarding InterCellAdditionalPCI, and QCL-Info_NeighbourCell, we prefer to use the above Rel-17 TCI state to achieve this function directly. 
· First, in our views, InterCellAdditionalPCI should contain PCI, SSB time domain location, SSB periodicity and SSB transmission power. 
· Then, the discussion on whether/how to introduce QCL-Info_NeighbourCell should be postponed and may be up to RAN2 signalling design. In technical, we should strive to have a unified solution for inter-cell beam management and inter-cell mTRP in Rel-17. 
· Regarding InterCellBeamMetrics, InterCellMeasurementRS, and InterCellReportType, the necessity of those three parameters should be justified. Alternatively, it can be achieved by the legacy CSI framework well, besides that we have a new SSB-Index_r17 containing (interCellAdditionalNeighboringCell, SSB-index) in CSI-SSB-ResourceSet.
Proposal 18: For inter-cell beam management, the following modification is proposed in red
	InterCellBeamMetrics
	Number of inter-cell beam management metrics
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter can be reused. Or if one parameter that includes all UL PC setting (other than PLRS) pars can be used.

It was agreed that one setting can (optionally) be associated with an UL or if applicable joint TCI state via RRC. The details are up to RAN2

	InterCellMeasurementRS
	List of measurement RS for inter-cell beam management of type SSB-Index
	It can be discussed whether a new parameter is needed or the associated legacy parameter (for beam reporting in CSI framework) can be reused

	InterCellReportType
	Inter-cell beam management report type
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (e.g. for beam reporting in CSI framework, or SSB info) can be reused

	SSB-Index_r17
	Containing (interCellAdditionalPCI, SSB-index) in CSI-SSB-ResourceSet
	

	InterCellAdditionalPCI
	Additional PCIs {PCI, SSB time domain location, SSB periodicity and SSB transmission power} for inter-cell beam management measurement and reporting
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (e.g. for beam reporting in CSI framework, or SSB info) can be reused

	[QCL-Info_NeighbourCell]
	For associating neigboring cell information with a TCI state.
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (for beam reporting in CSI framework, or SSB info) can be reused


4.3 MPE mitigation
In this subsection, we discuss the unstable RRC parameters for MPE mitigation
· Regarding MPE-Config-FR2-r17, mpe-ProhibitTimer-r17 and mpe-Threshold-r17, we suggest to reuse the current PHR related parameters, and these three parameters can be removed.
Proposal 19: For RRC configuration for MPE mitigation, the following modification is proposed in red
	MPE-Config-FR2-r17
	This can be in PHR-Config (up to RAN2), including timer, threshold, and N
	It can be discussed in RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused

	mpe-ProhibitTimer-r17
	Value in number of subframes for MPE reporting, as specified in TS 38.321 [3]. Value sf10 corresponds to 10 subframes, and so on. This can be in PHR-Config (up to RAN2)
	It can be discussed in RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused

	mpe-Threshold-r17
	Value of the P-MPR threshold in dB for reporting MPE P-MPR when FR2 is configured, as specified in TS 38.321 [3]. The same value applies for each serving cell (although the associated functionality is performed independently for each cell). This can be in PHR-Config (up to RAN2)
	It can be discussed n RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused


5 Conclusion
In this contribution, we discuss the enhancements on multi-beam operation in Rel-17 and RRC parameters for multi-beam operation as well. Proposals are listed as follows.
Unified TCI framework for both DL and UL
Proposal 1: The maximum number of TCI states (including both DL TCI and UL TCI states) in a TCI state pool configured with separate DL/UL TCI is 128 in Rel-17.
Proposal 2: CSI-RS for CSI should be allowed to be source RS for DL TCI state in Rel-17.
Proposal 3: MAC-CE based update for the closed loop index associated with UL or (if applicable) joint TCI state should be supported.
Proposal 4: Regarding UE capability of “beam alignment”, no more additional event is further introduced except that the PL-RS is identical to the spatial relation RS in the UL or (if applicable) joint TCI state.
Proposal 5: Common RRC-level PL-RS pool can be shared with multi-BWP/CC that is analogous to sharing TCI state pool cross multi-BWP/CC.
· RRC-configured PL-RS pool(s) can be absent in the PUSCH/PUCCH/SRS configuration for each BWP/CC, and replaced with a reference to RRC-configured PL-RS pool(s) in a reference BWP/CC.

Signaling design for DCI based TCI state indication
Proposal 6: Regarding TCI indication by DCI without DL assignment, for type-1 HARQ-ACK codebook determination, virtual PDSCH is assumed in the same slot of the DCI by UE. 
Proposal 7: Regarding PUSCH scheduled by DCI format 0_1/2 or with a configured grant, 
· If the number of the corresponding layer is 1, the same TCI-update application timeline as for other types of target transmissions, such as PDCCH, PDSCH, PUCCH, etc. are used, regardless of most recent SRS transmission.
Proposal 8: The associated-CSI-RS of non codebook AP-SRS resource set can be determined according to the indicated Rel-17 joint TCI state. 

L1/L2-centric inter-cell beam management
Proposal 9: For L1-RSRP measurement for semi-persistent and aperiodic reporting in L1/L2-centric inter-cell mobility and inter-cell mTRP, the measurement of non-serving cell SSB(s) can be activated/deactivated by MAC-CE
· Regarding semi-persistent measurement of non-serving cell SSB, non-serving cell information (rather than TCI state in the legacy MAC-CE for SP-CSI-RS activation) can be activated by MAC CE for each SSB resource in a RRC configured SSB set.
· Regarding aperiodic measurement of non-serving cell SSB, aperiodic CSI-RS in a trigger state can be associated with non-serving cell information in RRC (rather than being configured per aperiodic CSI-RS resource), and then the legacy MAC-CE for activating AP-CSI triggering sate is reused for dynamically enabling the measurement of non-serving cell SSB. 
· Note that, compared with Rel-15/16, the legacy MAC-CE should be always used, regardless whether the number of RRC candidate triggering states is greater than the maximum number of candidate codepoints of CSI request field in DCI.
· PDSCH rate matching and available uplink transmission resources should be determined according to activated SSB of neighboring cell.
· After SSB with different PCI from serving cell is activated, the SSB can be measured according to non-serving cell information (i.e., SSB time domain pattern and periodicity) without restriction of SMTC; otherwise, the SSB only can be measured in SMTC.
Proposal 10: Support MAC CE based event-driven beam reporting for inter-cell beam management and inter-cell mTRP. 
Proposal 11: Serving cell and non-serving cell can correspond to the same BWP but can be associated with different TCI state groups, each of which can be associated with a respective parameter configuration (e.g., additionalPCIInfo) including: PCI, SSB information, RNTI, rate matching, power control information .
· The parameter configuration is applied upon the corresponding TCI indication or CORESET pool index.
· The association between configuration of cell and TCI state group (or CORESET pool index) can be done by MAC-CE. 
· Note: The TCI state group corresponds to configuration of  PCI of serving cell, if the association is absent
Proposal 12: Further study the co-existence between Rel-15/16 default beam determination scheme and Rel-17 unified TCI scheme in the inter-cell beam management. 

UL beam selection for UE with multiple panels and MPE
Proposal 13: On Rel-17 enhancements to facilitate UE-initiated panel activation and selection, 
· Support UE reporting of the supported number of UE panel entities, and supported UL ranks (number of UL transmission layers) and supported number of SRS antenna ports per UE panel entity, as a UE capability.
· NW can configure respective transmission mode indexes to be associated with different UE panel entities, or different combination of the number of UL ranks and number of SRS antenna ports based on above UE capability report.
· In the report instance, the UE reports SSBRI/CRI and the corresponding transmission mode index
· The above results in beam report or MAC-CE are applied X symbols after receiving gNB acknowledge for the report.
· FFS: Report format, e.g., beam report or MAC-CE, and mechanism of gNB acknowledge.
· 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 transmission mode index
Proposal 14: On Rel-17 enhancements to facilitate MPE mitigation, introduce modified virtual PHR for each P-MPR value and SSBRI(s)/CRI(s) 
· The Pcmax to calculate the modified virtual PHR takes into account the P-MPR based on MPE impact
· The pathloss to calculate the modified virtual PHR is based on measured L1-RSRP for corresponding SSBRI(s)/CRI(s) 

RRC parameters for multi-beam operation 
Proposal 15: For RRC configuration for unified TCI state, the following modification is proposed in red
	TCI-State_r17
	TCI state definition for Rel-17 unified TCI framework along with the components.
Analogous to Rel-15/16, this includes TCI state ID and QCL Type 1 and 2, In addition, it includes TCI state type (note: column P excat structure is up to RAN2)
	An additional field for UL spatial relation info may be needed when tci-StateType is 'ULO' (UL TCI only), or this function can be performed with qcl-Type1. It is up to RAN2 to decide.

It can be discussed in RAN2 whether tci-StateType values are needed or not (e.g. whether RAN2 can supersede/build on current RAN1 agreements to combine DL-only and joint TCI into one designation for RRC optimization)

It can be discussed in RAN2 whether a separate IE for UL-only TCI is needed (separately from the rest) as a part of RRC and/or MAC CE optimization

	tci-StateType
	Type of TCI state: DL only, or UL only, or Joint DL/UL
	It can be discussed in RAN2 whether tci-StateType values are needed or not (e.g. whether RAN2 can supersede/build on current RAN1 agreements to combine DL-only and joint TCI into one designation for RRC optimization)


Proposal 16: For RRC configuration for UL power control, the following modification is proposed in red.
	SourceRS-Info_r17-PLRS
	Source RS and QCL Info definition for Rel-17path-loss measurement (PL-RS)
	Detailed design up to RAN2


Proposal 17: For applicable scope of an indicated TCI state, the following modification is proposed in red.
	TCI-StateIndicationType
	Type of TCI state INDICATION (agreement on RRC switching)
Note: When configured for SeparateTCI, switching among DLO, ULO, and DLO+ULO indication is done via TCI field codepoints in DCI formats 1_1/1_2

	Per agreement, switching between joint and separate TCI is done via RRC. How this is to be used will be further discussed in RAN2, e.g. if/how this changes the interpretation of the MAC CE TCI activation message

	ApplyTCI-State-r17-DLList ApplyTCI-State-r17forCSI-RS
	a list of the resource and/or resource set ID of the RS(s) which 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
	Candidates include: AP-CSI-RS for BM, AP-CSI-RS for CSI, DL DMRS for non-UE-dedicated PDCCH/PDSCH from the serving cell, AP-SRS for BM.
Exact design including whether an explicit RRC parameter is needed or not is up to RAN2.

	ApplyTCI-State-r17forSRS
	Whether all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions 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
	Exact design including whether an explicit RRC parameter is needed or not is up to RAN2.


Proposal 18: For inter-cell beam management, the following modification is proposed in red
	InterCellBeamMetrics
	Number of inter-cell beam management metrics
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter can be reused. Or if one parameter that includes all UL PC setting (other than PLRS) pars can be used.

It was agreed that one setting can (optionally) be associated with an UL or if applicable joint TCI state via RRC. The details are up to RAN2

	InterCellMeasurementRS
	List of measurement RS for inter-cell beam management of type SSB-Index
	It can be discussed whether a new parameter is needed or the associated legacy parameter (for beam reporting in CSI framework) can be reused

	InterCellReportType
	Inter-cell beam management report type
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (e.g. for beam reporting in CSI framework, or SSB info) can be reused

	SSB-Index_r17
	Containing (interCellAdditionalPCI, SSB-index) in CSI-SSB-ResourceSet
	

	InterCellAdditionalPCI
	Additional PCIs {PCI, SSB time domain location, SSB periodicity and SSB transmission power} for inter-cell beam management measurement and reporting
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (e.g. for beam reporting in CSI framework, or SSB info) can be reused

	[QCL-Info_NeighbourCell]
	For associating neigboring cell information with a TCI state.
	It can be discussed in RAN2 whether a new parameter is needed or the associated legacy parameter (for beam reporting in CSI framework, or SSB info) can be reused


Proposal 19: For RRC configuration for MPE mitigation, the following modification is proposed in red
	MPE-Config-FR2-r17
	This can be in PHR-Config (up to RAN2), including timer, threshold, and N
	It can be discussed in RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused

	mpe-ProhibitTimer-r17
	Value in number of subframes for MPE reporting, as specified in TS 38.321 [3]. Value sf10 corresponds to 10 subframes, and so on. This can be in PHR-Config (up to RAN2)
	It can be discussed in RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused

	mpe-Threshold-r17
	Value of the P-MPR threshold in dB for reporting MPE P-MPR when FR2 is configured, as specified in TS 38.321 [3]. The same value applies for each serving cell (although the associated functionality is performed independently for each cell). This can be in PHR-Config (up to RAN2)
	It can be discussed n RAN2 whether a new parameter/structutre is needed or the associated legacy parameter/structure for PHR reporting can be directly reused
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