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Introduction
In RAN1#103-e meeting, the following agreements on multi-beam operation were achieved [1]:

Beam indication signaling medium

Agreement
On beam indication signaling medium to support joint or separate DL/UL beam indication in Rel.17 unified TCI framework:
· Support L1-based beam indication using at least UE-specific (unicast) DCI to indicate joint or separate DL/UL beam indication from the active TCI states 
· The existing DCI formats 1_1 and 1_2 are reused for beam indication
· Support a mechanism for UE to acknowledge successful decoding of beam indication
· The ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI
· FFS: Whether any additional specification support is needed
· Support activation of one or more TCI states via MAC CE analogous to Rel.15/16:
· At least for the single activated TCI state, the activated TCI state is applied
· The content for the MAC CE is determined based on the outcome of issue 1
· FFS: If supported, default TCI state when more than one TCI states are activated by MAC CE
· Note: There is no implications on the support of single TRP or multi-TRP 
· FFS: Additional enhancement such as L1-based beam indication with group-common DCI
· FFS: Whether the Rel.17 beam indication can also apply to beam indication for single channel (e.g. PDSCH only, single CORESET) or a subset of channels
· FFS: Additional details on extending the support of L1-based beam indication when separate UL (from DL) common beam indication is configured


Agreement
In RAN1#104-e, on the Rel-17 L1-based TCI state update (beam indication) for the unified TCI framework, interested companies are to provide the following:
· How to use DCI formats 1_1 and 1_2 for UL-only (in case of separate DL/UL) TCI state update (beam indication) 
· Note: The agreement implies that DCI formats 1_1 and 1_2 can be used for UL-only TCI state update beam indication). 
· FFS: Using DCI format 1_1 and 1_2 without DL assignment, and with a new acknowledgment mechanism directly in response to decoding DCI format 1_1 and 1_2, e.g., analogous to SPS PDSCH release
· Whether/how to support at least one additional DCI format dedicated for UL-only beam indication (in case of separate DL/UL), including:
· Whether the format can also be used for DL-only beam indication (in case of separate DL/UL) and joint DL/UL beam indication
· Whether it is a “brand new” format or based on some extension of the existing DCI formats other than 1_1 and 1_2 (e.g. 1_0, 0_0, 0_1, or 0_2)
· If UL-related DCI is used, whether it is accompanied with UL grant or not
· Acknowledgment mechanism


Unified TCI framework

Agreement
On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· The above applies to intra-band CA
· The above applies to joint DL/UL and separate DL/UL beam indications 
· Just as Rel.16, the RS in the TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS
· The common TCI state ID implies that the same/single RS determined according to the TCI state(s) indicated by a common TCI state ID is used to provide QCL Type-D indication and to determine UL TX spatial filter across the set of configured CCs
· FFS: The above also applies to inter-band CA 
· FFS: TCI state pool for CA 
· Opt-1: sharing a single RRC TCI state pool for the set of configured CCs, e.g., cell-group TCI state pool, or reuse TCI state pool for PDSCH in a reference cell; A CC ID for QCL-Type A RS is absent in a TCI state, and the CC ID for QCL-Type A RS is determined according to a target CC of the TCI state.
· FFS: Whether it is possible that a single TCI state in the pool includes all source RSs from different CCs
· Opt-2: configuring RRC TCI state pool per individual CC
· FFS: Whether the Rel-17 common beam update across multiple CCs applies to beam indication for single channel (e.g. PDSCH only, single CORESET), a subset of channels, or all channels

Agreement
On Rel-17 unified TCI framework, to accommodate the case of separate beam indication for UL and DL:
· Utilize two separate TCI states, one for DL and one for UL. 
· FFS: Contents of separate UL TCI state
· Note: For FR1, UE does not expect UL TCI to provide a reference for determining common UL TX spatial filter(s), if UL TCI is supported for FR1 
· For the separate DL TCI: 
· The source reference signal(s) in M TCIs provide QCL information at least for UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· For the separate UL TCI:
· The source reference signal(s) in N TCIs provide a reference for determining common UL TX spatial filter(s) at least for dynamic-grant/configured-grant based PUSCH, all or subset of dedicated PUCCH resources in a CC 
· Optionally, this UL TX spatial filter can also apply to all SRS resources in resource set(s) configured for antenna switching/codebook-based/non-codebook-based UL transmissions
· FFS: Whether the UL TCI state is taken from a common/same or separate TCI state pool from DL TCI state
· Note that TCI state pool for joint DL and UL beam indication is still FFS
· FFS: Whether Rel.17 supports TCI configured for single channel (e.g. PDSCH only, single CORESET) 
· Note: This does not preclude the type of UE supporting only 1 beam tracking loop, i.e. UE reports value of 1 in UE FG 2-62.

Agreement
On Rel-17 unified TCI framework:
· A pool of joint DL/UL TCI state is used for joint DL/UL TCI state update (beam indication).
· FFS: The pool for separate DL and UL TCI state update (beam indication)
· Note: Here, TCI state pool refers to a pool configured via higher-layer (RRC) signaling
· FFS: Whether joint TCI may include UL specific parameter(s) such as UL PC/timing parameters, PL RS, panel-related indication,etc. and if it is included, it is used only for UL transmission of the DL and UL transmissions to which the joint TCI is applied 

L1/L2-centric inter-cell mobility

Agreement
On Rel-17 enhancements to enable L1/L2-centric inter-cell mobility: 
· The following use cases are assumed: 
· Network architecture: 
· NSA, i.e. LTE PCell and NR-PSCell 
· SA
· Intra-band CA 
· FFS: If inter-band CA is also included
· Intra- RAT (excluding inter-RAT) 
· Intra-frequency scenario: 
· The SSBs of non-serving cells have the same center frequency and SCS as the SSBs of the serving cell
· An SSB of a non-serving cell is associated with a PCI different from the PCI of the serving cell
· FFS: Support for inter-frequency scenario
· FFS: Whether to support intra-DU only operation, or whether inter-DU is also allowed
· The following enhancement scope is assumed: 
· Facilitating measurement and reporting of non-serving RSs via incorporating non-serving cell info with some TCI(s), along with the necessary measurement and reporting scheme(s) 
· FFS: Detailed/exact method(s)
· FFS: Whether this also implies the support of beam indication (TCI state update along with the necessary TCI state activation) for TCI(s) associated with non-serving cell RS(s)
· FFS: Metric for the measurement and reporting, e.g. L1-RSRP or L3-RSRP or time- or spatial-domain-filtered L1-RSRP
· FFS: Beam-level event-driven mechanism, using serving cell RS and/or non-serving cell RS
· Facilitate serving cell to provide configurations for non-serving cell SSBs via RRC 
· FFS: details for the configurations, e.g. time/frequency location, transmission power, etc.
· FFS: other information needed for inter-cell mobility
· Note: In RAN1's understanding, non-serving cell SSB and non-serving cell RS can be part of the serving cell configuration
· FFS: The following enhancement scope is assumed by RAN1: 
· Whether RRC reconfiguration signaling is needed or not when a TCI associated with non-serving cell RS is indicated 
· A non-serving cell RS is an RS that is or has an SSB of a non-serving cell as direct or indirect QCL source 
· This implies no C-RNTI update when UE receives DL channel RS associated to non-serving cell RS as QCL source. 
· FFS whether TCI associated with non-serving cell can be indicated to or are applicable for all channels.
· Whether some RRC parameters need to be updated without additional RRC signaling, e.g. some RRC parameters are pre-configured, which are associated with TCI states with neighbor cell RS as QCL source
· Whether UE needs/can change serving cell during L1/L2-centric inter-cell mobility.
· The above assumption to be verified by RAN2

UE capability for latency


Agreement
On Rel.17 DCI-based beam indication: 
· Regarding application time of the beam indication: if beam indication is received, down-select from the following:
· Alt1: the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication
· Alt2: the first slot that is at least X ms or Y symbols after the acknowledgment of the joint or separate DL/UL beam indication 
· FFS: whether any existing timing defined for DCI based TCI/spatial relation update can be used for X/Y
· FFS: When to apply the minimum indication delay (e.g., when the newly indicated beam is different with the previously indicated beam)


Agreement
On Rel.17 DCI-based beam indication, the beam application time is to be down-selected or modified from the following:
· Alt1: The beam application time can be configured by the gNB based on UE capability
· Support a UE capability for the minimum value of beam application time
· FFS: the exact minimum values of beam application time supported by UE 
· FFS: whether existing UE capability can be reused as this UE capability.
· FFS: whether different beam application time values are supported for uplink and downlink
· FFS: whether UE capability needs to be introduced for the maximum value of beam application time
· Alt2: The beam application time is fixed and defined in specification
· Alt3: The beam application time can be configured by the gNB where the minimum value of beam application time is fixed and defined in specification
· Consider multi-panel UE, layer 1/2 inter-cell cases, carrier aggregation aspects

Uplink panel selection

Agreement
In Rel.17 enhancement for facilitating fast uplink panel selection, UE-initiated UL panel selection/activation are supported:
· FFS: Whether NW-initiated panel selection/activation is also supported
· FFS: Whether specification support for this feature is necessary and if so the details of such spec support.

MPE issues

Agreement
On UE reporting for MPE mitigation for Rel-17, investigate and, if needed, specify the following:
· Reporting of P-MPR report based on Rel.16 framework.
· FFS: Whether panel/beam level based P-MPR report is supported
· FFS: Maximum reported number of panels, e.g. single or multiple  
· Reporting SSBRI(s)/CRI(s) and/or indication of panel selection for the purpose of indicating:
· Alt1: alternative UE panel(s) or TX beam(s) for UL transmission
· Alt2: feasible UE panel(s) or TX beam(s) for UL transmission taking the MPE effect into account
· FFS: indication of panel selection details (e.g. explicit/implicit)
· Any additional reporting content: down-select from the following in RAN1#104-e 
· Alt0: no additional reporting content
· Alt1: Additional reporting content is included (for example P-MPR + L1-RSRP, virtual PHR + L1-RSRP, L1-RSRP/SINR with and without MPE effect, virtual PHR, P-MPR or virtual PHR + CRI/SSBRI, estimated max UL RSRP) 
· Note: Other options are not precluded
FFS: Whether the above reporting is triggered by UE or configured by NW
In this contribution, we discuss the enhancement on beam management operation for Rel-17 MIMO. Our views on unified TCI framework, inter-cell mobility, beam indication signaling medium, uplink panel selection and MPE issues would be presented. 
Enhancement on beam management
Unified TCI framework
For joint DL/UL beam indication, a MAC-CE activates a set of TCI states from a joint DL/UL TCI state pool. Then PDCCH indicates one of the activated TCI states. Referring to Rel-15/16, the TCI state in the joint DL/UL TCI state pool could be defined as follows:

Table-1: Joint TCI state
	QCL-1
	QCL-2

	CC
	CC

	BWP
	BWP

	Source RS-1
	Source RS-2

	Type A/B/C
	Type D



Since UE needs to do channel averaging over PL RS, the total number of PL RS configured for a UE is often smaller than that for the spatial filter. For some TCI state, the PC RS is different than the spatial source RS. In addition, the source RS may be semi-persistent or aperiodic, which could not be used to measure the pathloss. So PL RS cannot be omitted. In Rel-15/16, the PC parameters (, CL index) are allowed to be different for different channels. In addition, they are also beam-specific (e.g. PC parameters are linked to the SRI through RRC configuration for PUSCH, or they are configured in PUCCH-SpatialRelationInfo for PUCCH). However, the use case of configuring PC parameters per channel/RS is not quite clear and seems not necessary. As we are designing a new TCI framework in Rel-17, we prefer a unified UL related parameter configuration. Therefore, both PL RS and PC parameters should be configured per TCI state. 

Proposal-1: PL RS/PC parameters could be configured for  a TCI state.

It is straightforward to configure PL RS in a TCI state explicitly. For more flexibility, we prefer to configure the mapping between PL RS and TCI state using MAC-CE instead of RRC. Therefore, the relationship could be reconfigured dynamically. A MAC-CE could be used to configure the association between a TCI state and a PL RS. One possible solution is to use the same MAC-CE which activates/updates the TCI states. Similarly, the PC parameters for each TCI state may also be configured in the activation MAC-CE. In this way, we may define the activation/update MAC-CE to include the following contents:

· Activated joint TCI states
· PL RS of each activated UL related TCI state
· PC parameters of each activated UL related TCI state 
Proposal-2: For more flexibility, we prefer to use the same MAC-CE which activates the TCI states to configure the association between PL-RS/PC parameters and each activated TCI state.

For separate DL and UL beam indication, a MAC-CE activates a set of TCI states from a pool for separate DL and UL TCI state update. PDCCH may indicate one TCI state for DL-only or UL-only. It may also indicate two TCI states for both DL and UL simultaneously. This could be achieved by MAC-CE configuring one codepoint associated with one TCI state or two TCI states. For example, the IE fields correspond to one codepoint may be defined as 

	DL-only
	UL-only

	TCI-StateId
	TCI-StateId



The corresponding field is set to ‘reserved’ when not used. To indicate DL beam, the right column is reserved. For UL beam indication, the left column is reserved. Otherwise, for simultaneous DL and UL beams indication, both columns are used. There are two alternatives for the RRC configured TCI state pool design:

Alt-1: The same pool of joint DL/UL TCI states is also used for separate beam indication
Alt-2: The same pool of joint DL/UL TCI states is used for separate DL beam indication, and a specific pool of UL TCI states is used for separate UL beam indication

For Alt-1, there is only one pool configured by RRC, which is either used for joint beam indication or used for separate beam indication. Alt-2 needs to configure two pools by RRC. In addition to the pool discussed above, the pool of separate UL TCI state may include the following TCI states:

Table-2: Separate UL TCI state
	QCL

	CC

	BWP

	Source RS



PL RS and PC parameters could be configured as above. In our opinion, for the beam indication point of view, there is no obvious difference between these two alternatives. Therefore, either Alt-1 or Alt-2 could be specified for separate DL/UL beam indication.

Proposal-3: For separate DL and UL beam indication, PDCCH may indicate one TCI state for DL-only or UL-only. It may also indicate two TCI states for both DL and UL simultaneously.
Proposal-4:For separate DL and UL beam indication, one codepoint is mapped to one DL-only field and one UL-only field in MAC-CE.
Proposal-5: For separate DL/UL beam indication, either of the following alternatives could be supported:
Alt-1: The same pool of joint DL/UL TCI states is also used for separate beam indication
Alt-2: The same pool of joint DL/UL TCI states is used for separate DL beam indication, and a specific pool of UL TCI states is used for separate UL beam indication

For intra-band CA, according to the agreement, one option (opt-1) is to share a single RRC TCI state pool for the set of configured CCs, i.e. a CC-list. In Rel-16, the CC-list is configured by RRC. For more flexible, the CC-list may be updated by MAC-CE in Rel-17. For example, the same MAC-CE for TCI state activation could be used to configure the CC list. Namely, to which CCs these activated TCI states are applied is indicated to the UE. The cell-group TCI state pool includes the following TCI states, where CC ID for QCL-Type A RS is absent in a TCI state. 

Table-3: Joint TCI state
	QCL-1
	QCL-2

	
	CC

	
	BWP

	Source RS-Id
	Source RS-Id

	Type A/B/C
	Type D



Unlike Type D, Type A RS could not be shared across CCs. Without configuration, the CC ID for QCL-Type A RS is determined according to a target CC of the TCI state. Namely, if the TCI state with Source RS-1 as Type A RS is activated by a MAC-CE whose target CC is CC-0, UE would use Source RS-1 in CC-0 as Type A RS, and for CC-1, UE would use Source RS-1 in CC-1 as Type A RS, and so on. 

Another option (opt-2) for intra-band CA is to configure RRC TCI state pool per individual CC. Similar as current CC grouping method in Rel-15/16, the CCs are divided into N groups. A beam indication is used to indicate the joint TCI state(s) of N CC groups or a single CC group. For example, CC group 1 includes the following CCs as given in Figure 1. For the active BWP of each CC, a joint TCI state pool is configured (i.e. joint TCI state pool-0 for CC-0, joint TCI state pool-2 for CC-2, ...). When the common beam command indicates TCI state 3 for this CC group, the joint TCI states 3 of its corresponding TCI state pool is applied for each CC. If TCI state 6 is indicated, the joint TCI states of all these CCs would change to their individual joint TCI state 6 simultaneously. Compared with opt-1, opt-2 is more flexible as Type A/B/C RS could be independently configured in each CC. Although larger RRC overhead is needed, we don’t think it is a big issue. 

[image: ]
Figure 1: Common beam update for a CC group

Proposal-6: For intra-band CA, RRC TCI state pool is configured per CC.

In the current spec, SRI is used as port and beam indication for PUSCH, which links the PUSCH with the latest transmitted SRS resources. Within the unified TCI framework, the beam of PUSCH is determined by the common beam provided by TCI instead of the SRS resources. According to the agreement, the common beam could be optionally applied to SRS configured for antenna switching/codebook-based/non-codebook-based UL transmissions. If applied, SRS would be transmitted before PUSCH with the common beam. gNB would obtain the accurate TPMI for PUSCH. In this way, the accuracy of TPMI could still be guaranteed by gNB with the current SRI indication. However, in Rel-16, for codebook-based UL transmission, the reason to have up to 2/4 SRS resources within a resource set is mainly for beam management. If SRS is transmitted using the common beam, it is sufficient to limit only one SRS resource within a resource set. Therefore, the SRI may be removed for the DCI indication. On the other hand, for non-codebook-based UL transmission, multiple SRS resources within a resource set have to be supported for rank>1 UL transmission. In this way, SRI has to be used in DCI to indicate different rank values.  

Proposal-7: SRI may be removed from DCI 0-1 when common beam is applied to SRS configured for codebook-based UL transmission.

Whether Rel-17 beam indication is applied to SRS would be configured by gNB. Following the same principle, it is possible for gNB to configure different combinations of physical channels sharing Rel-17 common beam considering different use cases. For example, one of the targets of introducing multiple CORESETs for a UE is to achieve diversity gain, where different CORESET may use different beams. To maintain such flexibility, common beam indication should also be able to be applicable to a subset of CORESETs configured by gNB.

Proposal-8: Rel-17 beam indication is applied to a subset of channels/RSs configured by gNB.

A more fundamental issue is to determine the effective time of the common beam. In Rel-15/16, the DCI carrying the beam information is used only for the corresponding data channel transmission at one time. However, since DL-DCI is used for joint DL/UL beam indication, it is difficult to explain the one-time application. If it is interpreted as to transmit PDCCH/PDSCH/PUCCH/PUSCH each for one time, the gNB scheduling would be very complicated. Therefore, the effective time should be a period of time. One way is to keep the beam valid until the next indication. Another way is to specify or configure an effective time duration. The former method is more preferred as it could change the beam whenever needed.

Proposal-9: The effective time of the common beam is to keep the beam valid until the next indication. 

Further, the multi-TRP scenario has to be considered. In Rel-16, single TRP and multi-TRP transmission are dynamically switched. In this way, the TCI states for both single TRP and multi-TRP have to be activated by MAC-CE. The unified TCI framework could be extended to support the following cases:

Case-1: Joint DL/UL beam indication for each TRP-to-UE link
Case-2: Joint DL/UL beam indication for one TRP-to-UE link, and separate DL/UL beam indication for another TRP-to-UE link
Case-3: Separate DL/UL beam indication for each TRP-to-UE link

The number of TCI states is different for these use cases. In addition, it also depends on whether the common beams of the two TRPs are changed or not changed simultaneously. For example, if the single DCI updates the common beams for the two TRPs simultaneously, the number of TCI states is one, two and three for Case 1 to 3, respectively. If not, only one or two TCI states corresponding to one TRP is needed.
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Figure 2: Common beams for multi-TRP

We prefer to use MAC-CE to activate any combination of these TCI states. The codepoint in the DCI corresponds to an IE field which includes four TCI states shown as follows:

	TRP-0 DL-only or TRP-0 DL/UL
	TRP-0 UL-only
	TRP-1 DL-only or TRP-1 DL/UL
	TRP-1 UL-only

	TCI-index0
	TCI-index1
	TCI-index2
	TCI-index3



The corresponding TCI field is labeled with ‘reserved’ when not necessary. Additional information is required to signal the field intended for DL-only or for joint DL/UL. This scheme is flexible enough to activate TCI states for single TRP, multi-TRP, joint DL/UL beam or separate DL/UL beam. 

Proposal-10: MAC-CE is preferred to activate any combination of TCI states used for single TRP, multi-TRP, joint DL/UL beam or separate DL/UL beam.

In Rel-15/16 S-DCI based M-TRP, switching between single TRP and multi-TRP transmission is determined by the number of TCI states in the scheduling DCI. Namely, when the TCI codepoint indicated in the scheduling DCI is associated with a single TCI state, the scheduled PDSCH is assumed to be transmitted by single TRP. When two TCI states are indicated, the scheduled PDSCHs are to be received based on both TCI states. These indicated TCI states would be applied to the scheduled PDSCH transmission. In Rel-17, this mechanism would be cumbersome due to the application time of the common TCI state. Taking Fig.3 as an example, we assume the indicated beam is applied after receiving the acknowledgement of the indication. The TCI codepoint indicated in the former DCI is associated with two TCI states. These two TCI states are applied after X ms or Y symbols after the ACK/NACK. For the latter DCI, the TCI codepoint is associated with only one TCI state. When Rel-16 mechanism is reused, the PDSCH scheduled by the latter DCI is assumed to be transmitted by single TRP since only one TCI state is indicated. UE has to determine which one of the two TCI states is used for PDSCH receiving. One solution is to employ two-level DCIs, e.g. DCI-0 and DCI-1. DCI-0 is only used for beam indication, where two TCI states (e.g. TCI1 and TCI2) for both two links have to be indicated. DCI-1 is used for PDSCH scheduling, which includes the TCI field. The codepoint of the TCI field in DCI-1 informs the number of PDSCHs and which TCI state(s) (TCI1 and/or TCI2) is used for PDSCH receiving. For example, the TCI field of DCI-1 includes 2bits. Each bit corresponds to one TCI state indicated in DCI-0. If only one bit is set to ‘1’, PDSCH would be transmitted from single TRP and the TCI state corresponding to bit ‘1’ is assumed for PDSCH receiving. Otherwise, with two bits both set to ‘1’, PDCSCH would be transmitted from two TRPs and both TCI states are assumed for PDSCH receiving. The beam of DCI-1 is assumed to be one of the two TCI states indicated in DCI-0. The determination could be pre-defined in the spec (e.g. the TCI state with the lowest state ID) or be configured by RRC/MAC-CE. The beam of DCI-0 depends on the TCI states indicated in the latest received DCI-0. The same beam determination mechanism could also be applied to DCI-0.


[image: ]
Figure 3: Single TRP and multi-TRP switch in Rel-17

The two-level DCI mechanism proposal above could also be used for multi-DCI. Same as single DCI, two TCI states are indicated in DCI-0 for both two TRP-to-UE links. The beam of DCI-0 is assumed to be one of the TCI states indicated in the latest DCI-0 received. DCI-1 is used for PDSCH scheduling. For multi-DCI, DCI-1 would only schedule PDSCH for a single TRP. There are two alternatives to design DCI-1. One solution is the same as that of single DCI, where the 2-bit TCI field in DCI-1 indicates which TCI state is assumed for PDSCH receiving. Another solution is to discard the TCI field in DCI-1 and the PDSCH is always assumed to use the same beam as that of DCI-1 scheduling this PDSCH. The beam of DCI-1 is pre-defined in the spec or configured by RRC/MAC-CE. In Rel-16, for multi-DCI of Multi-TRP, two CORESET pools are RRC configured. The pre-definition or configuration is to define the association between one TCI state indicated in DCI-0 and one CORESET pool.

Proposal-11: For multi-TRP, introduce two-level DCI for comomn beam indication, where level-1 DCI signals up to 2 TCI states, and level-2 DCI indicates which one or two of the TCIs are used for PDSCH.
Proposal-12: For multi-TRP, for PDCCH (either level-1 DCI or level-2 DCI) reception, a mechansim is needed to determine one of the two TCI states being used for PDCCH monitoring, for each CORESET.
Proposal-13: For multi-TRP, a TCI field is included in level-2 DCI, which informs the number of PDSCHs and which TCI state(s) indicated in level-1 DCI is used for PDSCH reception.

Beam indication signaling medium

The existing DCI formats 1_1 and 1_2 were agreed to be reused for beam indication within unified TCI framework. As discussed above, the mapping between each codepoint and the activated TCI state(s) is indicated by MAC-CE. Therefore, the same DCI format (the same DCI fields) would be used to indicate both joint DL/UL beam and separate DL/UL beam. According to the agreements, beam indication has to be used together with DL scheduling, which is not quite flexible for UL-only beam indication. In our opinion, beam indication should not be bundled with DL scheduling. On the one hand, DCI format 1_1 and 1_2 without DL assignment may be allowed for joint DL/UL beam indication and separate DL/UL beam indication. Referring to SPS PDSCH release, the DL assignment field is set to zeros and C-RNTI is used for scrambling. On the other hand, for more efficiently, a dedicate DCI format could be designed. The overhead of the DCI could be the same as that of existing DCI to maintain the number of blind decodes. Considering acknowledgment mechanism, PRI (PUSCH Resource Indication) may be employed in the DCI. The PUSCH resource is used to feed back ACK/NACK information of the DCI.


Proposal-14: DCI format 1_1 and 1_2 without DL assignment is supported for joint DL/UL beam indication and separate DL/UL beam indication.
Proposal-15: A dedicated DCI (new format) could be supported for joint DL/UL beam indication and separate DL/UL beam indication.

UE capability for latency

There are two alternatives for the application time of the common beam to be down-selected. If the indicated beam is applied on the first slot at least Xms or Y symbols after receiving the DCI (Alt-1), the indicated beam could be applied to the scheduled data channel immediately. Alt-1 follows Rel-15/16 principle, where Y is denoted by the parameter timeDurationForQCL. Alt-2 aims to guarantee the robustness of beam indication, where the indicated beam is applied after receiving the acknowledgement of the indication. This means the indicated beam in the DCI could not be applied to the data channel scheduled by this DCI. Then it is necessary to define some rules to determine the beam for the scheduled data transmission. In addition, Alt-2 makes data scheduling more complicated, since gNB has to make a timeline so that the target beam can applied to its target channel. In Rel-16, the supported values of timeDurationForQCL include {7,14,28}. From our point of view, Alt-1 is more flexible as gNB would control whether the indicated beam could be applied to the scheduled PDSCH (schedule PDSCH coming after Y symbols). Therefore, Alt-1 is preferred in case X/Y is not very large. Further, similar to current spec, UE would report its minimum value of beam application time as UE capability. For simplicity, instead of reporting two minimum values for both uplink and downlink beam switch time, a single minimum value is reported. gNB configures the beam application time based on this UE capability. 

Proposal-16: The indicated beam is applied on the first slot at least Y symbols after receiving the DCI (Alt1).
Proposal-17: The beam application time is configured by the gNB based on UE capability (Alt1).

L1/L2-centric inter-cell mobility
In the last meeting, intra-frequency scenario has been agreed for L1/L2 inter-cell mobility. In Rel-16 positioning, UE needs to measure SSBs of neighboring cells. The SSB configuration defined in TS37.355 is shown in the following, where PCI, power and time/frequency resources are all indicated. In addition, the parameter SFN0 offset showing the offset between SFN0 of the serving cell and SFN0 of the neighboring cell is also configured in NR positioning.  In our opinion, the same configuration could be reused in L1/L2 inter-cell mobility.

NR-SSB-Config-r16 ::= SEQUENCE {
	nr-PhysCellID-r16					NR-PhysCellID-r16,
	nr-ARFCN-r16						ARFCN-ValueNR-r15,
	ss-PBCH-BlockPower-r16				INTEGER (-60..50),
	halfFrameIndex-r16					INTEGER (0..1),
	ssb-periodicity-r16					ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, ...},
	ssb-PositionsInBurst-r16			CHOICE {
		shortBitmap-r16						BIT STRING (SIZE (4)),
		mediumBitmap-r16					BIT STRING (SIZE (8)),
		longBitmap-r16						BIT STRING (SIZE (64))
	}																			OPTIONAL, --Need OR
	ssb-SubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	...
}

Proposal-18:The SSB configuration in NR positioning could be reused for L1/L2 inter-cell mobility.

With the above SSB configuration, the measurement and report for inter-cell mobility may follow the same CSI framework in Rel-15/16. The target of reporting for inter-cell mobility is to obtain the measurement results (i.e. RSRP/RSRQ/SINR of SSB/CSI-RS for mobility) of different cells to determine a target cell. SSBs of different cells could be configured in the same resource set or different resource sets, and a single report setting or multiple report settings could be used. There are the following alternatives:
Alt-1: One report setting is associated with one resource setting. The resource setting includes one resource set, where all the SSBs with different PCIs are all included. More than one SSBRI values could be supported to be reported.
Alt-2: One report setting is associated with one resource setting. The resource setting includes multiple resource sets, where each resource set includes SSBs with the same PCI.
Alt-3: Similar as aperiodic CSI reporting, a trigger state is defined, which is associated with multiple CSI report settings. Each report setting is associated with one resource setting. The resource setting includes one resource set, where SSBs with the same PCI are included.
Alt-1 is able to report multiple SSB measurement results. Without restriction, UE may report multiple SSBRIs belonging to the same cell, which is not desirable to choose the adequate target cell. So additional specification is required to guarantee UE to report the results of different cells. Alt-2 may report a SSBRI for each resource set. The configuration of Alt-3 could be done according to the current spec. With small spec impact, all these alternatives could be considered in Rel-17.

Proposal-19: SSBs of different cells could be configured in the same resource set or different resource sets, and a single report setting or multiple report settings could be used.

Another issue is the report quantity. Within the CSI framework, only L1-RSRP could be reported. Considering inter-cell mobility, L1-RSRP is not robust enough due to the one-shot measurement Therefore, spatial filtered L1-RSRP, L3-RSRP, or spatial filtered L3-RSRP would be considered to be reported as complement. The spatial filtered L1-RSRP aims to obtain the instantaneous average RSRP of a cell, which is calculated by weighting the RSRP values of different SSBs of the cell. L3-RSRP is the filtered RSRP in the time domain, which is more robust than the one-shot measurement. The spatial filtered L3-RSRP reflects the filtered average RSRP of a cell. The combinations of different report quantities are shown as follows:

Alt-1: L1-RSRP + L3-RSRP + spatial filtered L3-RSRP
Alt-2: L1-RSRP + spatial filtered L3-RSRP
Alt-3: L1-RSRP + L3-RSRP
Alt-4: L1-RSRP + spatial filtered L1-RSRP

Similar as current spec, for L3-RSRP calculation, the time domain filtering coefficients are configured by RRC. For spatial filtered L3-RSRP calculation, RSRP threshold is configured by RRC. In our opinion, L1-RSRP is used to obtain the beam information used for data transmission. To determine an accurate target cell, the spatial filtered L3-RSRP is robust enough to be used. In Rel-15/16, L3-RSRP (defined as beam-level measurement result) and spatial filtered L3-RSRP (defined as cell-level measurement result) are supported to be reported for RRM. Therefore, either Alt-1or Alt-2 could be supported in Rel-17.   

Proposal-20: The combinition of L1-RSRP + L3-RSRP + spatial filtered L3-RSRP or L1-RSRP + spatial filtered L3-RSRP could be supported as report quantity for inter-cell mobility.

Once the target cell is determined, beam indication has to be used for the target cell to continue transmission. From our point of view, UE does not need to change its serving cell as C-RNTI is not updated. Then, the original serving cell could indicate the beam of the target cell. Therefore, UE has to be configured with TCI states associated with non-serving cell RS(s). In the current spec, as shown in the following, only SSB-Index is configured. 

TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

To indicate the SSB of the neighboring cell, both SSB-index and its corresponding PCI have to be configured. For example, the SSB-index parameter could be replaced by
SSB-Info ::=              SEQUENCE {
ssb-index   SSB-index
PCI            PhysCellID
}

If so, the number of TCI states in the pool would be very large, since TCI states of all the neighboring cells have to be configured in the pool. In Rel-15/16, the TCI state pool is RRC configured and MAC-CE activated. For smaller pool size, we prefer to indicate the PCI in the activation MAC-CE instead of the above TCI state. In this way, the same TCI state pool configuration as the current spec is used, thus reduces the RRC overhead. Considering the activated TCI states belonging to the same cell or different cells, we have the following two alternatives:

Alt-1: PCIs are included in the activation MAC-CE. Each activated TCI state is configured a PCI value in the MAC-CE. TCI states with different TCI values could be activated simultaneously. Bitwidth of TCI field in the DCI has to be increased for beam indication.
Alt-2: PCI is included in the activation MAC-CE. Only those TCI states with the same PCI could be activated. Current DCI could be reused for beam indication.

At one time instance, UE could only be served by one cell. Activation of multiple TCI states with different PCI values seems not necessary. In this way, Alt-2 is more preferred. 

Proposal-21: To indicate beam information of the neigboring cell and reduce the TCI state pool size, PCI of the source RS in the TCI state is preferred to be indicated in the activation MAC-CE.

Uplink panel selection
It was agreed in RAN1#103-e to support at least UE initiated UL panel selection/activation in Rel-17.
Uplink spatial relation RS can be an UL RS or DL RS. 
· For a given UL RS, the UL panel used for transmitting the UL RS is selected by UE and transparent to the NW. For multiple UL RS, NW can effectively select the UL panel by choosing an UL RS from the set of UL RS. Hence, NW-initiated panel selection/activation is already partially possible in Rel-16. 
· For a particular DL RS, UE uses the same Rx filter as well as Rx panel used for receiving the DL RS as the UL Tx filter/panel, when the DL RS is indicated as the UL spatial relation the NW can also select the UL panel implicitly by selecting an DL RS as the UL spatial relation. These features are already supported since Rel-14.
Observation: NW-initiated panel selection is already supported in NR since Rel.14, where NW chooses from different UL spatial reference RS and therefore implicitly selects the UL panel. 

For a particular UL spatial relation RS, the need for NW-controlled panel selection/activation is currently not clear. For a particular UL spatial relation RS (e.g. an DL RS or UL RS), the UE may activate/switch the associated  panel from time to time. This switching/selection is currently purely initiated by UE and transparent to the NW. If the NW uses spatial information derived from an UL spatial relation RS transmitted before the switching point for PUSCH/PUCCH transmission after the switching point, misalignment may happen, resulting in degraded performance. Aligning the UL panel information (including possible switching event and/or panel indices) between NW/UE is therefore needed. The main motivation here is to refresh/reset channel estimation so that spatial information prior to the switching point is not used after the switching point (e.g. as they are associated with different panels). Depending on the granularity of panel switching information necessary to the NW, two possible cases exist:
· Case 1: the event of panel switching is notified to the NW 
· NW becomes aware that the UL physical panel associated with a particular UL spatial RS has changed, and reset channel estimation / scheduling at the switching point. 
· Case 2: the event of panel switching, as well as information of the new selected panel, is notified to the  NW
· In addition to being notified about the panel switching event, the NW additionally becomes aware of the actual physical panel that has been selected to be associated to an UL spatial relation RS. 
These two cases need to be carefully studied and understood in terms of deployment scenario, use cases, and performance impact. Case 1 can be a starting point in our view. For case 2, motivations need to be understood as how the additional information (e.g. physical panel associated with ANY UL spatial relation RS) helps the overall UL beam management procedure. 

Proposal-22: Support at least reporting the event of panel switching to the NW. The benefits of additional reporting information on the physical panel which has been selected for a particular UL spatial relation RS need to be further studied. 

UE-initiated panel switching event reporting can be achieved by an independent procedure such as MAC-CE.  Another alternative is to report UL panel selection/activation event using existing transmission occasions, like RACH, e.g. when a panel is activated, it should acquire the TA of the panel since it may be different from the old panel. The UE can use the newly activated panel to send PRACH, during which TA alignment of the newly activated panel and panel switching event can be performed jointly.  After receiving reporting from UE, the network can either reset UL beam management, or updates its UL-TCI states correspondingly.

Proposal-23:  For UE-initiated panel selection/activation, UL panel selection/activation event can be reported via an independent procedure such as MAC-CE or with existing UL transmission occasions like RACH.

Note that these explicit UE-initiated panel switching event feedback will introduce new feedback content and container (e.g. MAC-CE, RACH) in Rel-17, which translates to additional UL feedback overhead. If explicit switching event feedback is not required, another possibility is for NW to pre-configure some candidate panel switching occasions to the UE (e.g. periodic), where UE may choose to adjust its physical panel for any UL spatial relation RS. Note this does not mean that UE shall switch its panels at these points. The consideration is for NW have a set of well-defined points where UL channel measurement can be reset at the NW. 

Proposal-24: NW configures candidate panel switching occasions where UE may choose to adjust its physical panels, the panel switching occasions can be periodic or semi-persistent.

For a particular UL spatial relation RS, we do not clearly see a need for NW to explicitly mandate the UE to switch the associated physical panel. The reason is that there is no other way for the NW to know the channel quality of the other (potentially dormant) UL physical panels, and switching to those panels (which have never been measured before and those channel quality is unknown) does not seem to provide any guaranteed performance control at the NW. If panel switching is desirable to the NW, it should configure multiple UL spatial relation RS, and selects the RS instead. This is already possible in NW. 

Proposal-25: Do not introduce NW-controlled explicit panel selection, for a particular UL spatial relation RS.

MPE issues
In NR Rel-16, MPE reporting is an UE initiated event-triggered reporting. When UE detects that the simultaneous use of the UE loudspeaker and microphone near the ear (the sensor is a proximity sensor of a certain tissue, e.g. human body) or an excessive FR2 UL duty cycle, it shall evaluate/estimate a MPE level. The MPE level is measured by time-averaged free-space power density, which linearly grows with transmitted power and UL duty cycle. If the evaluated MPE level surpasses a threshold defined by the regulatory department, the UE will back-off the transmitted power by applying P-MPR[2]. When the applied P-MPR is more than or equal to mpe-Threshold which is configured by NW for at least one activated Serving Cell and when mpe-ProhibitTimer is not running, UE will initiate MPE reporting and report the absolute value of the applied P-MPR using a 2 bits MPE field{3dB≤P-MPR<6dB(00), 6dB≤P-MPR<9dB(01), 9dB≤P-MPR<12dB(10), P-MPR≥12dB(11)[3]}in PHR MAC-CE[4], as shown in Fig.4. 
After receiving UE’s reporting, gNB knows that UE encounters MPE issue and the recommended power back-off value, where the maximum transmit power after power back-off is Pcmax,f,c. NW can either reduce the scheduled UL power or reduce the duty cycle to avoid excessive radiation to human body.  
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Fig.4: Single Entry PHR MAC CE
However, a clear uplink performance degradation can be observed. In NR Rel-17, the MPE issue mainly refers to mitigating the uplink coverage loss due to meeting the MPE regulation. 
To mitigate the performance loss caused by MPE event, we can consider it from the gNB side or from the UE side. From the gNB side, UL beam reporting can be considered. In NR Rel-15/Rel-16, DL beam reporting is supported for UE to report the preferred DL beam, where the RSRP is used as the beam/panel selection metric. However, the preferred beams for DL transmission might not be the preferred beams for Uplink transmission because the uplink transmission beam may meet MPE issue and power back-off may need to be considered. Thus, to improve uplink coverage, it’s beneficial for UE to report information for preferred uplink beams, e.g. CRI/SSBRI, which is independent from the DL beam reporting. To achieve this, gNB can configure UE to report the preferred UL beams. 
Suppose UE has two panels, Panel #1, Panel #2. gNB configures and transmits 4 CSI-RS resources to UE, i.e. CSI-RS1,CSI-RS2,CSI-RS3, CSI-RS4. CSI-RS1, CSI-RS2 is received by Panel #1, while CSI-RS3, CSI-RS4 is received by Panel #2. The association can be established by downlink beam sweeping. UE receives the 4 CSI-RS and measures the L1-RSRP values of each CSI-RS resource, i.e., L1-RSRP1,1, L1-RSRP1,2, L1-RSRP2,3, L1-RSRP2,4, where L1-RSRPi,j represents the L1-RSRP value of CSI-RS j on panel i. Meanwhile suppose UE detects that panel #1 is blocked and determines the power back-off value is p_mpr1, UE compares L1-RSRP1,1 – p_mpr1, L1-RSRP1,2 – p_mpr1, L1-RSRP2,3 , L1-RSRP2,4, where L1-RSRPi,j represents the L1-RSRP value of CSI-RS j on panel i and finds that L1-RSRP1,1 – p_mpr1 is the largest value. UE considers that the corresponding beam used for receiving CSI-RS1 on panel #1 will be the best beam for uplink transmission, even after potential power backoff. UE report CRI1 to gNB and after receiving the uplink beam reporting, gNB can indicate UE to use CRI1 for the subsequent UL transmission. 
Proposal-26: UE reports at least a preferred uplink beam taking potential MPE effect (e.g., CSI/SSBRI)for uplink transmission.

From the agreements of RAN1-103e, it is also suggested to discuss whether any additional reporting content is needed based on CRI/SSBRI reporting with following alternatives(item 3 in agreement): 

Alt1. P-MPR + L1-RSRP.
Alt2. Virtual PHR + L1-RSRP.
Alt3. Virtual PHR, P-MPR or virtual PHR + CRI/SSBRI.
Alt4. L1-RSRP/SINR with and/or without MPE effect.
Alt5. Estimated max UL RSRP.

For Alt1, UE reports P-MPR + L1-RSRP of the candidate beams in addition to CRI/SSBRI. These can be taken into account in NW scheduling to determine panel selection and other transmission parameters (e.g. backoff).
For Alt2 & Alt3, virtual PHR was proposed in [5] with the definition

Where  and  are configured by gNB,   indicates the pathloss including antenna gain, f is the closed-loop power control factors and  refers to the MCS compensation factor. The purpose of the virtual PHR reporting is to determine UL receiving power, which is used to help gNB calculate the Rx power for a corresponding scheduled bandwidth. But how to calculate the UL receiving power with the virtual PHR at gNB needs to be further clarified. 
For Alt4, the UL beam report contain SSBRI/CRI and a quantity that describes UL quality, e.g. L1-RSRP/SINR with or without MPE effect, which helps gNB choose the best beam, e.g. suppose uplink beam sweeping is initiated after UE’s MPE reporting, suppose UE receives 4 CSI-RS, i.e. CSI-RS1, CSI-RS2 which is associated to panel #1 and CSI-RS3, CSI-RS4 which is associated to panel #2. UE measures the L1-RSRP values of each CSI-RS resources L1-RSRP1,1- p_mpr1, L1-RSRP1,2 – p_mpr1, L1-RSRP2,3, L1-RSRP2,4, where L1-RSRPi,j represents the L1-RSRP value of CSI-RS j on panel i. here it is assumed that panel #1 is facing human body and the corresponding power back-off is p_mpr1. When the panel #2 is also detected to face human body, it is also necessary to consider whether MPE level/p-mpr is needed to be measured for panel #2. An alternative is that UE considers panel #2 “invalid” and doesn’t do any power back-off and the L1-RSRP on panel #2 is used. Another alternative is that UE still considers panel #2 “valid” and measures it for alternative UL panel reporting. For the later case some assumptions have to be made on the transmission power/uplink duty cycle since no data is scheduled currently on panel #2, e.g. power of current MPE-panel + delta P which corresponds to pathloss measurement difference between the MPE-panel and the candidate UE panel or a fixed value like Pcmax can be assumed to be the transmission power on panel #2. Then the metric on panel# 2 will be L1-RSRP2,3 – p_mpr2, L1-RSRP2,4 – p_mpr2. UE compares L1-RSRP1,1- p_mpr1, L1-RSRP1,2 – p_mpr1, L1-RSRP2,3 – p_mpr2, L1-RSRP2,4- p_mpr2 and finds that  L1-RSRP1,1-p_mpr1 and L1-RSRP1,2 –p_mpr1 are the largest and second largest value,  represented by L1-RSRPnew1 and L1-RSRPnew2 individually. UE will report CRI1+L1-RSRPnew1, CRI2+L1-RSRPnew2 to gNB. After receiving UE’s reporting, NW can choose a panel/beam based on the new L1-RSRP. 

An UL SINR[6] can also be used as the metric to choose the panel/beam, which is calculated by the maximum available Tx power to transmit over the corresponding beam scaled by the estimated pathloss. Normally, the pathloss can be estimated based on the L1-RSRP and the transmission power of the measured pathloss RS. 

The purpose of the reporting in Alt5 seems to use the receiving power as the metric for panel/beam selection, similarly, the definition of UL RSRP need to be further clarified. 

Proposal-27:  In addition to CRI/SSBRI, a quantity that describes UL quantity (e.g. L1-RSRP with MPE effect or uplink SINR) can be reported.

Conclusions
In this contribution, we focus on the enhancement on beam management operation for Rel-17 MIMO. Issues about unified TCI framework, inter-cell mobility, beam indication signaling medium, uplink panel selection and MPE are discussed. We have the following proposals:
· For unified TCI framework:
Proposal-1: PL RS/PC parameters could be configured for  a TCI state.
Proposal-2:For more flexibility, we prefer to use the same MAC-CE which activates the TCI states to configure the association between PL-RS/PC parameters and each activated TCI state.
Proposal-3: For separate DL and UL beam indication, PDCCH may indicate one TCI state for DL-only or UL-only. It may also indicate two TCI states for both DL and UL simultaneously.
Proposal-4:For separate DL and UL beam indication, one codepoint is mapped to one DL-only field and one UL-only field in MAC-CE.
Proposal-5: For separate DL/UL beam indication, either of the following alternatives could be supported:
Alt-1: The same pool of joint DL/UL TCI states is also used for separate beam indication
Alt-2: The same pool of joint DL/UL TCI states is used for separate DL beam indication, and a specific pool of UL TCI states is used for separate UL beam indication
Proposal-6: For intra-band CA, RRC TCI state pool is configured per CC.
Proposal-7: SRI may be removed from DCI 0-1 when common beam is applied to SRS configured for codebook-based UL transmission.
Proposal-8: Rel-17 beam indication is applied to a subset of channels/RSs configured by gNB.
Proposal-9: The effective time of the common beam is to keep the beam valid until the next indication. 
Proposal-10: MAC-CE is preferred to activate any combination of TCI states used for single TRP, multi-TRP, joint DL/UL beam or separate DL/UL beam.
Proposal-11: For multi-TRP, introduce two-level DCI for comomn beam indication, where level-1 DCI signals up to 2 TCI states, and level-2 DCI indicates which one or two of the TCIs are used for PDSCH.
Proposal-12: For multi-TRP, for PDCCH (either level-1 DCI or level-2 DCI) reception, a mechansim is needed to determine one of the two TCI states being used for PDCCH monitoring, for each CORESET.
Proposal-13: For multi-TRP, a TCI field is included in level-2 DCI, which informs the number of PDSCHs and which TCI state(s) indicated in level-1 DCI is used for PDSCH reception.
· For beam indication signaling:
Proposal-14: DCI format 1_1 and 1_2 without DL assignment is supported for joint DL/UL beam indication and separate DL/UL beam indication.
Proposal-15: A dedicated DCI (new format) could be supported for joint DL/UL beam indication and separate DL/UL beam indication.
· For UE capability for latency:
Proposal-16: The indicated beam is applied on the first slot at least Y symbols after receiving the DCI (Alt1).
Proposal-17: The beam application time is configured by the gNB based on UE capability (Alt1).

· For L1/L2-centric inter-cell mobility:
Proposal-18:The SSB configuration in NR positioning could be reused for L1/L2 inter-cell mobility.
Proposal-19: SSBs of different cells could be configured in the same resource set or different resource sets, and a single report setting or multiple report settings could be used.
Proposal-20: The combinition of L1-RSRP + L3-RSRP + spatial filtered L3-RSRP or L1-RSRP + spatial filtered L3-RSRP could be supported as report quantity for inter-cell mobility.
Proposal-21: To indicate beam information of the neigboring cell and reduce the TCI state pool size, PCI of the source RS in the TCI state is preferred to be indicated in the activation MAC-CE.
· For uplink panel selection:
Observation: NW-initiated panel selection is already supported in NR since Rel.14, where NW chooses from different UL spatial reference RS and therefore implicitly selects the UL panel. 

Proposal-22: Support at least reporting the event of panel switching to the NW. The benefits of additional reporting information on the physical panel which has been selected for a particular UL spatial relation RS need to be further studied. 
Proposal-23:  For UE-initiated panel selection/activation, UL panel selection/activation event can be reported via an independent procedure such as MAC-CE or with existing UL transmission occasions like RACH.
Proposal-24: NW configures candidate panel switching occasions where UE may choose to adjust its physical panels, the panel switching occasions can be periodic or semi-persistent.
Proposal-25: Do not introduce NW-controlled explicit panel selection, for a particular UL spatial relation RS.

· For MPE issues:
Proposal-26: UE reports at least a preferred uplink beam taking potential MPE effect (e.g., CSI/SSBRI)for uplink transmission.
Proposal-27:  In addition to CRI/SSBRI, a quantity that describes UL quantity (e.g. L1-RSRP with MPE effect or uplink SINR) can be reported.
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