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1. Introduction
Based on Rel-17 WID for FeMIMO [1], improvement for beam management is required towards the direction of a unified DL/UL approach in consideration of multi-TRP scenario. Additionally, further effort on reducing signaling overhead of beam indication is identified. In RAN1#104bis-e, substantial progress on multi-beam enhancements has been made on various aspects. In this contribution, we provide our view and analysis on various aspects.
2. [bookmark: _Ref47709495]Unified Framework for DL and UL Beam Indication 
2.1. Beam indication 
In previous meetings, beam indication for unified TCI has been discussed and a PDSCH-beam-indication-like framework was agreed in RAN1#103-e, applicable for both joint and separate DL/UL beam indication. DL DCI format 1_1/1_2 with DL Assignment (DLA) was also agreed to be reused for such beam indication purpose, and an acknowledgement mechanism for indicating successful decoding of beam indication DCI is supported. Additionally, the following was agreed in previous meetings:
Agreement (RAN1#104-e)
On Rel.17 unified TCI framework, by RAN1#104bis-e, down select or modify at least one from the following alternatives:
· Alt1. A UE can be dynamically indicated with either joint DL/UL TCI or separate DL/UL TCI 
· Details on dynamic indication are FFS
· FFS: UE capability for the support of joint DL/UL TCI and/or separate DL/UL TCI
· Alt2A. A UE can be configured with either joint DL/UL TCI or separate DL/UL TCI via RRC signaling
· Alt2B. A UE can be configured with either joint DL/UL TCI, separate DL/UL TCI, or both via RRC signaling
· Alt3. A UE can be configured with either joint DL/UL TCI or separate DL/UL TCI via MAC CE signaling
· Details on how this is signaled in relation to TCI activation are FFS

Agreement (RAN1#104bis-e)
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
· When used for beam indication:
· CS-RNTI is used to scramble the CRC for the DCI 
· The values of the following DCI fields are set as follows:
· RV = all ‘1’s
· MCS = all ‘1’s
· NDI = 0
· Set to all ‘0’s for FDRA Type 0, or all ‘1’s for FDRA Type 1, or all ‘0’s for dynamicSwitch (same as in Table 10.2-4 of TS38.213) 
· FFS: Whether HPN is also used     
· Use the existing TCI field (always present) to signal the following: 1) Joint DL/UL TCI state, 2) DL-only TCI state (for separate DL/UL TCI), 3) UL-only TCI state (for separate DL/UL TCI) 
· FFS: Whether both DL TCI and UL TCI states can be signaled in one instance of beam indication DCI
· FFS: Relation with joint vs separate TCI (DL and/or UL) switching, including M/N>1 if supported
· In addition, use the following DCI fields as the fields are being used in Rel-16:
· Identifier for DCI formats
· Carrier indicator
· Bandwidth part indicator
· TDRA
· Downlink assignment index (if configured)
· TPC command for scheduled PUCCH
· PUCCH resource indicator 
· PDSCH-to-HARQ_feedback timing indicator (if present)   
· The remaining unused DCI fields and codepoints are reserved in R17
· Support UE to report whether or not to support TCI update by DCI format 1_1/1_2. 
· For a UE supporting TCI update by DCI format 1_1/1_2, it must support TCI update by using DCI 1_1/1_2 with DL assignment, and support of the above feature for TCI update by DCI format 1_1/1_2 without DL assignment is UE optional
· FFS: How to handle the case when there is only UL data
· FFS: The case for UE being indicated with separate UL TCI in DCI format 1_1/1_2 with DL assignment
· FFS: When more than one TCI codepoints are activated by MAC CE, the activated TCI state(s) for the lowest codepoint is/are applied 
· Support of this feature is UE optional
· The “lowest codepoint” function can be configured on or off.
· FFS: Interaction with the DCI based beam update if needed, whether/how to support the case with M or N > 1 if supported
· Note: This agreement on DCI beam indication design is not to be used to be against the support of the cases of M/N>1. The support of M/N>1 will be separately discussed and not dependent on the decision here.

With currently supported beam indication framework, L1 indication signaling itself is robust enough for us to drop the argument on reliability issue. From our perspective, latency and flexibility are what remains to be considered. Latency requirement on adaptation between joint indication mode and separate indication mode depends on the use cases. For example, for MPE mitigation use case, the latency is likely loose enough for a RRC-based signaling to meet the latency requirement. However, for use cases such as interference management, DCI-based solution is beneficial. In RAN1#103-e meeting, a list of use cases for panel selection has been listed. While not discussed directly, we think the use cases there can also be considered from the point of view of beam indication for unified TCI indication. In this sense, dynamic indication between joint DL/UL TCI or separate DL/UL TCI provides more flexibility.
The agreement on Rel-17 unified TCI indication so far implies that neither DCI format 1_1/1_2 with or without DLA can provide more than 1 TCI field. From joint DL/UL indication point of view, one TCI field is feasible at least for M=N=1. However, it is not clear how to indicate UL beam (UL-only TCI state) in separate DL/UL beam operation case. Another FFS to be discussed is the switching between joint/separate TCI modes. We think these two issues should be jointly considered. 
With simply one TCI indication field, it may be unavoidable to enable the association of TCI codepoints with different types of TCI-states in MAC activation CE. Specifically, the following two approaches allows dynamic joint/separate TCI switching based on current consensus:
· Approach 1: one TCI codepoint can be associated with 1) one joint TCI-state, or 2) one (separate) DL TCI-state + one (separate) UL TCI-state. From UE perspective, differentiating joint/separate TCI mode depends on the number of TCI-states associated with a TCI codepoint. There seems no extra RRC configuration support needed.
· Approach 2: one TCI codepoint can be associated with 1) one joint TCI-state, 2) one separate DL TCI-state, 3) one separate UL TCI-state. From UE perspective, differentiating the 3 types above may not be straightforward since all of them may be rooted to DL RS as source RS. For this purpose, respective TCI state pools can be configured for joint/separate TCI states. When a TCI codepoint is received, by checking the indicated TCI-state and corresponding TCI-state pool, dynamic joint/separate TCI switching is achieved.
[bookmark: _Ref68611516][bookmark: _Ref68612923][bookmark: _Ref61957600]Proposal  1: Adopt dynamic signaling for switching between joint DL/UL TCI and separate DL/UL TCI.
The use of HPN field is still FFS from the above RAN1#104bis-e agreement. During RAN1#104bis-e discussion, it is the majority understanding that Rel-17 DCI beam indication does not support indicating more than 1 TCI field in one indication DCI. As such, we do not see other needs which requires repurposing HPN field, especially for DCI 1_1/1_2 without DLA. Thus, fixing the HPN field for DCI validation seems sensible.
[bookmark: _Ref71555711]Proposal  2: When used for Rel-17 unified TCI indication, HPN field in DCI format 1_1/1_2 without DLA is set to a fixed value.

2.2. Target RS for the Unified TCI
Agreement (RAN1#104-e)
On Rel.17 unified TCI framework, decide by RAN1#104bis-e:
· Whether DL or, if applicable, joint TCI also applies to the following signals. If not, FFS any other enhancement over Rel.15/16:
· CSI-RS resources for CSI
· Some CSI-RS resources for BM, if so, which ones (e.g. aperiodic, repetition ‘ON’)
· CSI-RS for tracking
· Whether UL or, if applicable, joint TCI also applies to the following signals
· Some SRS resources or resource sets for BM

While unified TCI concept should be applied to as many channel/signals once introduced, one should pay attention on some channels/signals whose functional nature is not suitable for such purpose. In RAN1#103-e, it was agreed to support applying UL TX spatial filter for separate UL TCI beam to SRS resources configured for antenna switching/codebook-based/non-codebook-based UL transmission. However, in this regard and extending the discussion to DL case, the following points need to be sorted out for clarification.
· A non-codebook-based SRS resource set is associated with an AssociatedCSI-RS resource for learning UL channel based on DL channel measurement. Channel reciprocity property is utilized in non-codebook-based transmission mode. When such property does not exist, e.g., when separate DL/UL beam indication is applied, AssociatedCSI-RS should not be configured. On the other hand, when channel reciprocity property is guaranteed, AssociatedCSI-RS can follow unified beam indication since it experiences same channel characteristics as data channel. Essentially, we think the use case of non-codebook-based transmission mode when separate DL/UL beam is indicated should be clarified.
· There are different types of CSI-RS: for CSI report, for beam management, for tracking. Since unified TCI indication intends to provide at least data channel beam, it is sensible to apply the concept for CSI-RS for CSI. On the other hand, CSI-RS for beam management (other than with repetition “on”) and for tracking should not follow the unified TCI indication since these two types of CSI-RS are meant to provide synchronization information in spatial and time/frequency domain for training purpose, and the training is not limited to channels with actual communication needs. With that being said, it is worth mentioning that for CSI-RS-BM with repetition “on”, we on the contrary see the benefit of following unified TCI beam. CSI-RS-BM with repetition “on” is used for refining UE-side RX beam, with the gNB beam fixed. The fixed gNB beam is most likely the selected beam for data transmission. 
[bookmark: _Ref54375874]Proposal  3: DL or, if applicable, joint TCI also applies to CSI-RS for CSI report and CSI-RS-BM with repetition ‘on’.
[bookmark: _Ref68611533]Proposal  4: The applicability of separate DL/UL TCI indication for non-codebook-based SRS resource should be clarified.
2.3. Multi-TRP Support for the Unified TCI
One of FFS issue from the RAN1#104bis-e agreement is whether and how M/N > 1 is supported. Multi-TRP scenario is the major scenario to be addressed in Rel-17 FeMIMO scope. Particularly, multi-TRP consideration has been assumed for reliability enhancement, PDSCH throughput enhancement and panel-based fast UL beam selection. From our point of view, allowing a TCI codepoint to be associated with more TCI-states can be one possibility, if TCI states corresponding to different TRPs are to be signaled in one instance. 
As such, we think multi-TRP assumption should also be considered in unified TCI indication design, meaning that the value of M and N can be larger than 1. It is noted that multiple beam assumption should be applicable for both joint and separate DL/UL beams.
[bookmark: _Ref54375875][bookmark: _Ref61957666]Proposal  5: Enable unified TCI beam indication in multi-TRP scenario by supporting more than 1 DL and more than 1 UL beam indication.
2.4. Beam Application Time
Agreement (RAN1#104-e)
On the beam application time for Rel.17 DCI-based beam indication, the beam application time can be configured by the gNB based on UE capability
· Support a UE capability for the minimum value of beam application time
· FFS: the exact minimum values of beam application time supported by UE 
· FFS: whether existing UE capability can be reused as this UE capability.
· FFS: whether different beam application time values are supported for uplink and downlink
· FFS: whether UE capability needs to be introduced for the maximum value of beam application time
· FFS: the reference for defining the UE capability (e.g. from DCI reception or ACK transmission)
· FFS: whether a UE is allowed to report more than 1 values in case of MPUE
· FFS: the application time when DCI and applied channel(s) are on different CCs with same/different SCS(s)s

Agreement (RAN1#104-e)
On Rel.17 DCI-based beam indication, regarding application time of the beam indication: if beam indication is successfully received and the newly indicated beam in the beam indication is different from the previously indicated beam, down-select (no later than RAN1#105-e) one from the following. No other alternatives will be considered:
· Alt1: the first slot that is at least X ms or Y symbols after the [first/last] symbol of the DCI with the joint or separate DL/UL beam indication
· Alt2A: the first slot that is at least X ms or Y symbols after the [first/last] symbol of the acknowledgment of the joint or separate DL/UL beam indication 
· Alt 2B: the first slot that is at least X ms or Y symbols after the [first/last] symbol of the acknowledgment of the joint or separate DL/UL beam indication, except that the (new) TCI state update can be applied to the PDSCH, if it exists, (scheduled by the beam indication DCI) and corresponding ACK transmission (provided that the time offset between the DCI and the scheduled PDSCH exceed the threshold, analogous to Rel.15/16) 
· Alt2C: Support both Alt1 and Alt2A, and introduce a UE capability that indicates the support of Alt1 or Alt2A
· Alt3: the first slot that is at least X1 ms or Y1 symbols after the [first/last] symbol of the DCI with beam indication and X2 ms or Y2 symbols after the [first/last] symbol of the acknowledgment of the beam indication
· FFS: whether any existing timing defined for DCI based TCI/spatial relation update can be used for X/Y

With the agreement on PDSCH-beam-indication-like framework and explicit acknowledgement mechanism for beam indication, a newly indicated beam should be applied only after its corresponding acknowledgement is sent. Alt-1 above decouples the relationship between new beam application and beam indication acknowledgement. It is not preferred since a late acknowledgement, for example, later than beam application, would introduce ambiguity period during which UE beam application behavior is not clear. For Alt-2B where a PDSCH scheduled by the beam indication DCI can apply the (new) TCI state, this suffers from the same issue as Alt-1 and is thus not sensible to us either. 
[bookmark: _Ref68611541]Proposal  6: For beam application time, support Alt-2A where the first slot that is at least X ms or Y symbols after the [first/last] symbol of the acknowledgment of the joint or separate DL/UL beam indication.
If an updated beam is applied only after certain time a corresponding acknowledgement takes place, timeline-wise, there is no ambiguity when L1 beam indication is received. For the case where TCI states have been activated by MAC-CE but L1 indication is not yet received, it was agreed that at least for single activated TCI state, the activated TCI state is applied as default. For other cases, TCI state assumption should be clarified:
· When more than 1 TCI state is activated but before L1 indication: Such case may happen when 1) unified TCI state is configured to be operational from a legacy beam state, and 2) >1 TCI state is activated from a state where only 1 TCI state is activated. This is a relatively straightforward case. It is possible to maintain previous receiving state until L1 indication, or simply assuming a pre-specified activated TCI state.
· When more than one TCI state is supported and configured: this may be specifically of concern in multi-TRP scenario. For example, 2 joint TCI beams are configured for operation. In this case, even when only two TCI states are activated by MAC CE, the UE needs to decide how to associate these two activated TCI states with 2 configured links. Further, it needs to be clarified whether one activated TCI state by MAC-CE is allowed or not, and if yes, what does it mean for its relationship with the TRPs. 
[bookmark: _Ref54375876]Proposal  7: If M>1 TCI is supported and configured, RAN1 to clarify the default TCI states when e.g., only 2 TCI states are activated.
2.5. TCI state update across CCs
In RAN1#103-e, the following agreement was achieved.
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

It is consensus to 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 during RAN1#103-e. This is similar as in Rel-16 scope where QCL-TypeA RS shall be in the same CC as the target channel or target RS, and QCL-TypeD RS can be across CCs. In principle, shared QCL-TypeD reference concept is applicable to intra-band CCs where long-term channel characteristics are similar. The same statement is not necessarily true for inter-band CCs. While signaling-wise, we do not need to limit the specifications in anyway, but in practice, allowing not sensible possibility would introduce un-necessary ambiguity in realistic network.
[bookmark: _Ref61957676]Proposal  8:  Common TCI state ID update and activation across inter-band CCs should not be introduced before proper justification.

3. UL Fast Panel Selection
Agreement (RAN1#104-e)
On Rel.17 enhancement for facilitating fast uplink panel selection, for discussion purpose, a panel entity corresponds to one or more RS resources:
· For CSI/beam reporting, the RS resource is an RS associated with measurement and/or reporting
· For beam indication, the RS resource is a source RS for UL TX spatial filter information
· Note: For one RS resource, the corresponding panel entity may vary and is controlled by the UE, and whether/how to maintain a common understanding between gNB and UE can be further discussed/decided
· Note: The above does not preclude possibility that an RS resource can be mapped to multiple panels
· Note: The one or more RS resources may correspond to one or more RS resource set(s) depending on further discussion/decision
· Note: Specification should not be designed in such a way that the UE is required to disclose its antenna implementation

Agreement (RAN1#103-e)
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.

Agreement (RAN1#104bis-e)
On Rel.17 enhancements to facilitate UE-initiated panel activation and selection, for CSI/beam measurement/reporting, down select and/or modify from the following candidates:
· Opt1-1: A panel entity corresponds to a reported CSI-RS and/or SSB resource index in a beam reporting instance
· The correspondence between a panel entity and a reported CSI-RS and/or SSB resource index is informed to NW
· FFS: How to inform through CSI/beam reporting framework
· FFS: Detailed design of the correspondence including the conveyed information 
· 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)
· Opt1-2: A panel entity is referring to a new panel ID within CSI/beam reports
· FFS: Detailed design of the new panel ID including the information conveyed by the new panel ID
· Note: The association between the new panel ID and the panel entity is determined by the UE
· Opt1-3: No additional specification support
· The duration in which the above panel entity reference is valid and the respective setting are FFS
Note: “panel entity” is only used for discussion purpose

Agreement (RAN1#104bis-e)
On Rel.17 enhancements for MPUE, investigate and, if needed, specify the following:
· UE reporting of panel-specific information as a UE capability, for example:
· Information related to the total number of DL/UL panel entities
· Information related to the number of (max) antenna ports/layers per panel entity
· Information related to the maximum number of resources per panel entity for SRS BM
· Information related to panel selection delay
· Information related to panel activation delay 
· UE reporting information related to minimal activation/selection delay for a panel based on L1 or L2 signaling
· UE reporting of panel activation/selection status of a panel entity, e.g. active state for both DL and UL, or active state for DL only
· FFS: details of this information (e.g. minimal activation/selection delay for a panel) and signaling (e.g. L1 or L2 signaling)
· UE-reported information in MPE report (if supported) is used to indicate the minimal activation/selection delay and panel activation/selection status 
· Note: above ‘panel entity’ is a logical entity and how to map physical panels to the logical entities is up to UE implementation
· Note: This will depend on the final outcome of whether specification support for UE-initiated panel activation/selection is agreed 

Agreement (RAN1#104bis-e)
On Rel.17 enhancements for MPUE, for codebook based UL transmission, decide by August RAN1 meeting whether to support CB-based SRS resources with different numbers of ports
· FFS details (e.g. per resource or per resource set)
· Note: the above is not for Rel-16 full power transmission but for Rel-17 panel-specific UL transmission
· FFS: non-codebook based UL transmission for MPUE 
· FFS whether existing BWP switch based mechanism (discussed previously in Rel-16 power saving WI) can serve such purpose 

Per RAN1#104-e agreement, UE UL panel selection can be based on Rel.17 TCI state update. Though it is not explicitly stated, the selected UL panel should be among a set of active panels. Apparently, a common understanding between gNB and UE on active UE UL panels is the baseline requirement for enabling fast panel selection. Otherwise, network may schedule a DL or UL transmission, which is indicated to perform via a deactivated panel. Per RAN1#103-e agreements on “UE-initiated UL panel selectin/activation”, it implies that UE should be able to decide at least the number of activated UE panels. Further, from the agreed use cases on MPE and power saving, the UE should be able to activate/deactivate a subset of UE panels based on its decision. In this sense, reporting panel status (active/de-active ones) by UE for panel selection seems necessary. It was agreed in RAN1#104-e that a panel entity corresponds to one or more RS resources. Assuming association between a panel entity and RS(s) is established by UE implementation, L1 beam reporting seems to provide enough information on active panels at least for DL measurement. However, a L2 panel status reporting is still desirable since L1 reporting does not guarantee robustness and the penalty of missed L1 report(s) related to panel status is huge. Further, current L1 beam reporting requires UE to report beams with strongest RSRP. If a panel is not desirable by UE, there seems no means for UE not to report it. Devising a L2 panel status report construct a filter that filters out beams corresponding to not desirable panel(s).
[bookmark: _Ref47714572][bookmark: _Ref68611572]Proposal  9: Devise a L2 panel status report mechanism on top of L1 beam report for robust delivery and for UE-initiated panel activation.

In RAN#104bis-e, for CSI/beam measurement/reporting, it was discussed whether panel entity information is reported together with a beam report, and if yes, how to report the panel entity information. It is noted that, in RAN1#104-e agreement, a panel entity corresponds to one or more RS resources. Since a beam report includes both RS index and corresponding quality measure, it is enough for indicating panel entity information implicitly. In this sense, panel entity information is also delivered when a DL/UL beam indication whose source RS is DL RS is sent. Thus, no ambiguity. Similarly, for UL beam indication whose source RS is UL RS, the source RS (SRS-bm) should have been transmitted for training purpose. Indicating an UL beam by a UL RS would at the same time provide panel entity information. To our understanding, no additional specification support is needed.
[bookmark: _Ref71716158]Proposal  10: For CSI/beam measurement/reporting, no additional specification support is needed for indicating panel entity information.
4. MPE Mitigation
Agreement (RAN1#104bis-e)
On Rel.17 enhancements to facilitate MPE mitigation, in RAN1#105-e, further discuss to down-select at least one or combine from the following options:
· Opt 1A. {Rel.16 P-MPR based (beam/panel-level)} + Virtual PHR or a modified version 
· The modified version may be associated with each activated UL TCI or, if applicable, joint TCI, or associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured) from candidate pool, if reported.
· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting
· FFS: how to determine the virtual PHR or the modified version.
· Opt 1D. {Rel.16 P-MPR based (beam/panel-level)}
· The reporting reuses the event-driven mechanisms from the Rel-16 P-MPR reporting
· Opt 2A. {SSBRI(s)/CRI(s) and/or panel indication} + L1-RSRP [L1-SINR] or a modified version that accounts for MPE effect associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured)
· FFS: How panel-level L1-RSRP [L1-SINR] is reported if L1-RSRP [L1-SINR] is associated with panel
· FFS: Whether/how to account for MPE effect in L1-RSRP [L1-SINR] report, e.g. by using scaled L1-RSRP [L1-SINR]
· FFS: Whether/how to enhance existing beam reporting format to support Option 2A
· FFS: When multiple SSBRIs/CRIs and their corresponding metrics are reported in the same reporting instance, whether to allow mixture between the SSBRI(s)/CRI(s)) intended for MPE mitigation and for DL beam reporting 
· FFS: Whether the reporting is UE-initiated (event-driven) and/or NW-initiated
· FFS: If Opt2A is selected and there is no consensus on a modified L1-RSRP definition, at least the Rel-15 L1-RSRP definition is reused and virtual PHR may be added
FFS: If gNB acknowledges MPE report from UE for UE-initiated (event-driven) reporting 
FFS: If differential report is supported when multiple UL beams are reported in the same report

Maximum Permissible Exposure (MPE) put requirements on the radiated electric fields, magnetic fields and power density, which is derived based on the Specific Absorption Rate (SAR) at which human tissue absorbs RF energy. Human body exposure to RF energy emitted from UE depends highly on transmission direction of selected TX beam. To deal with the issue, RAN4 solution provides P-MPR reporting so that UE maximum transmission power can be adjusted to fulfill MPE requirements.
Per RAN1#102-e agreement, RAN1 MPE candidate solutions can be divided into 3 sub-categories: CAT0) MPE event detection, CAT1) MPE event reporting, and CAT2) NW-signaling/UE-behavior in response to reported MPE event. RAN1#103-e/104-e/104bis-e agreements focus on UE reporting information for a detected MPE event. The information under discussion includes MPE event notification as well as supplemental information for MPE cause and resolution. In principle, to alleviate MPE effect, panel switch for UL transmission is likely. In case that only one panel is active for panel selection in UL direction, the MPE event needs to trigger panel activation, followed by proper beam reporting. Apparently, a replacement panel/beam may not be available when MPE event is detected. Instead, MPE mitigation should be jointly considered with panel selection design, as implied by agreed use cases for fast UL panel selection. Essentially, there is no need to have a specific procedure for MPE mitigation. Rather, enough reporting tools/content should be guaranteed in a more generic manner. In this sense, we do not think additional information reported together with P-MPR report necessary.
[bookmark: _Ref54375879][bookmark: _Ref61957683]Proposal  11: MPE report to leverage the signaling devised for fast UL panel selection.
5. Conclusion
According to the discussion above, we have the following observations and proposals:
Proposal  1: Adopt dynamic signaling for switching between joint DL/UL TCI and separate DL/UL TCI.
Proposal  2: When used for Rel-17 unified TCI indication, HPN field in DCI format 1_1/1_2 without DLA is set to a fixed value.
Proposal  3: DL or, if applicable, joint TCI also applies to CSI-RS for CSI report and CSI-RS-BM with repetition ‘on’.
Proposal  4: The applicability of separate DL/UL TCI indication for non-codebook-based SRS resource should be clarified.
Proposal  5: Enable unified TCI beam indication in multi-TRP scenario by supporting more than 1 DL and more than 1 UL beam indication.
Proposal  6: For beam application time, support Alt-2A where the first slot that is at least X ms or Y symbols after the [first/last] symbol of the acknowledgment of the joint or separate DL/UL beam indication. 
Proposal  7: If M>1 TCI is supported and configured, RAN1 to clarify the default TCI states when e.g., only 2 TCI states are activated.
Proposal  8:  Common TCI state ID update and activation across inter-band CCs should not be introduced before proper justification.
Proposal  9: Devise a L2 panel status report mechanism on top of L1 beam report for robust delivery and for UE-initiated panel activation. 
Proposal  10: For CSI/beam measurement/reporting, no additional specification support is needed for indicating panel entity information.
Proposal  11: MPE report to leverage the signaling devised for fast UL panel selection.
Reference
1. [bookmark: _Ref47538980]RP-202024, Revised WID: Further enhancements on MIMO for NR, Samsung 
1. [bookmark: _Ref54370315][bookmark: _Ref61896088]Final Report of 3GPP TSG RAN WG1 #103-e v1.0.0
1. Draft Report of 3GPP TSG RAN WG1 #104-e v0.3.0
1. Draft Report of 3GPP TSG RAN WG1 #104bis-e v0.2.0

