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Introduction
[bookmark: _Ref494215420]In this contribution, we discuss and give potential solutions on some of the issues from multi-beam enhancements.

Discussion
Unified TCI framework
During the last meeting, RAN1 has discussed on how to define the TCI state pool for CA. In our views, since the design target is to support indication of a single Tx/Rx beam for the configured CCs, a single RRC TCI state pool for the set of configured CCs can be sufficient. Besides, configuring multiple TCI state pools will increase RRC signaling overhead.
Proposal 1: Support sharing a single TCI state pool for the set of configured CCs.
Regarding the TCI state pool for joint and separate DL/UL TCI state indication, in our views, the same TCI state pool as defined for joint DL/UL TCI state indication can be reused for separate DL/UL TCI state indication. Firstly, starting from initial access, UE is assumed to work in joint DL/UL TCI state mode by default. If the MPE issue occurs at UE side, UE should be additionally indicated a TCI state to switch to another Tx beam. Therefore, RRC configured TCI state pool can be the same for DL and UL, and MAC CE and/or DCI can be used to differentiate whether the indicated TCI state is for UL, DL or both.
Proposal 2: For separate UL/DL TCI indication, support the same joint TCI state pool for DL TCI and UL TCI. 
For the number of common beams for DL and UL, in our views, it’s reasonable that not all channels/RSs need to apply the same beam, but this does not mean that we need to support multiple common beams. For those channels/RSs to which the common beam doesn’t apply, R15/R16 beam management procedure should be reused. Therefore, we support to specify single common beam for DL and UL.
Proposal 3: Support M=1 for the number of common TCIs for DL.
Proposal 4: Support N=1 for the number of common TCIs for UL.
In the last meeting, RAN1 has agreed that CSI-RS for BM and CSI-RS for tracking can be supported as QCL Type-D RS, while support of SSB, CSI-RS for CSI, and SRS for BM are FFS.
	Agreement
On Rel.17 unified TCI framework, the supported source/target QCL relations in the current TS38.214 V16.4.0 is supported for QCL Type D.  
· Note: This implies that the following source RS types for DL QCL (Type D, for DL RX spatial filter reference) information for DL UE-dedicated reception on PDSCH and all/subset of CORESETs are supported:
· CSI-RS for beam management 
· CSI-RS for tracking
· FFS (to be decided by RAN1#104bis-e): If SSB, CSI-RS for CSI, and/or SRS for BM are also supported as source RS types 


Before discussing on the specific RS, our basic idea is to not define new QCL relationship between the existing QCL targets and QCL sources. On the contrary, we prefer to have some down selection to simplify the unified TCI framework.
In Rel-15, SSB is not configured as QCL Type-D RS for PDCCH/PDSCH. Based on our understanding, since SSB has small bandwidth and wide beam width, the measured beam quality may not be accurate. If SSB is configured as QCL Type-D RS for PDCCH/PDSCH, the decoding performance will be degraded. Besides, since TRS can be configured as QCL Type-A RS for PDCCH/PDSCH, if gNB wants to transmit SSB and PDCCH/PDSCH using the same Tx beam, it’s straightforward to configure the same TRS as QCL Type-D RS for PDCCH/PDSCH and SSB as QCL Type-D RS for the TRS.
Proposal 5: On unified TCI framework, SSB is not supported as source RS type for DL QCL.
If UL beam management is configured, it’s straightforward to support SRS resource for BM being QCL Type-D RS for DL channels/RSs to reduce DL beam management overhead and latency. 
Proposal 6: On unified TCI framework, SRS for BM is supported as source RS type for DL QCL.
Similarly, In Rel-15, CSI-RS for CSI cannot be configured as QCL Type-D RS for PDCCH. From our perspective, since we already support CSI-RS for BM and CSI-RS for tracking as QCL Type-D RS, it’s not necessary to additionally introduce CSI-RS for CSI. 
Proposal 7: On unified TCI framework, CSI-RS for CSI is not supported as source RS type for DL QCL.
Since we don’t support CSI-RS for CSI as DL QCL RS, it’s unnecessary to support CSI-RS for CSI as source RS for UL Tx spatial filter.
Proposal 8: On unified TCI framework, CSI-RS for CSI is not supported as source RS for UL Tx spatial filter.
Based on current specification, there’s no restriction on the usage of SRS resource which can be configured as resource RS in spatialRelationInfo. In Rel-17, there’s no reason to introduce such restriction as well. If the source RS in UL TCI is a non-BM SRS resource, gNB can configure the non-BM SRS resource with a UL TCI containing a BM RS.
Proposal 9: On unified TCI framework, non-BM SRS can be used as source RS for UL Tx spatial filter.
Regarding how to switch between joint DL/UL TCI indication and separate TCI DL/UL indication, RAN1 has agreed the following alternatives.
	Agreement
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


[bookmark: _GoBack]In our understanding, if beam correspondence holds, joint TCI DL/UL indication works well, and when MPE issue occurs, gNB should be able to switch to separate TCI DL/UL indication as soon as possible. Therefore, we support DCI based switching between joint DL/UL TCI indication and separate TCI DL/UL indication. The codepoints of TCI field can be mapped with either joint TCI state or DL/UL only TCI state by MAC CE. And the joint TCI state and DL/UL only TCI state are both configured by RRC, if needed.
Proposal 10: Support Alt1, dynamic indication of either joint DL/UL TCI or separate DL/UL TCI.
There’s one FFS on whether joint TCI can also apply to CSI-RS resource for CSI, CSI-RS resource for BM, and CSI-RS resource for tracking. 
	Agreement
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


Specifically, for CSI-RS resource for BM, the higher layer parameter repetition should be configured. If repetition is ‘OFF’, UE will use the same Rx beam to receive all CSI-RS resources within the set. If repetition is ‘ON’, UE will use different Rx beams to receive the CSI-RS resources within the set. If common beam is applied to all CSI-RS resources within a set, DL Tx/Rx beam refinement based on the common beam is possible. However, the benefit is not clear since the common beam is one of the configured beams to be measured. 
Proposal 11: Joint TCI cannot be used for CSI-RS resource for BM.
For CSI-RS resource for CSI and CSI-RS resource for tracking, UE will measure the CSI and time/frequency domain offset corresponding to a configured beam. If gNB indicates that one common beam is configured for CSI-RS resource for CSI and CSI-RS for tracking and updated by MAC CE or DCI, UE can switch to the new beam to measure CSI and time/frequency domain offset immediately without RRC reconfiguration. In our views, since the maximum number of CSI report settings and the maximum number of CSI-RS resource sets for tracking are both limited, it’s beneficial to allow common beam being configured for CSI-RS resource for CSI and CSI-RS resource for tracking. 
Proposal 12: Joint TCI can be used for CSI-RS resource for CSI.
Proposal 13: Joint TCI can be used for CSI-RS resource for tracking.
There’s another issue on UL PC parameters configuration/determination for unified TCI framework. The following agreements have been achieved.
	Agreement
On the setting of UL PC parameters except for PL-RS (P0, alpha, closed loop index) for Rel.17 unified TCI framework: 
· The setting of (P0, alpha, closed loop index) is at least associated with UL channel or UL RS
·  Select or modify from one of the following alternatives by RAN1#104bis-e for PUCCH, PUSCH, and SRS separately:
· Alt1. The setting of (P0, alpha, closed loop index) is also associated with UL or (if applicable) joint TCI state
· Alt2. The setting of (P0, alpha, closed loop index) is included with UL or (if applicable) joint TCI state
· Alt3. The setting of (P0, alpha, closed loop index) is neither associated with nor included in UL or (if applicable) joint TCI state
· Alt4. The setting of (P0, alpha, closed loop index) is determined as in Rel-16 without enhancement
Agreement
On Rel.17 unified TCI framework:
· Select at least one of the following alternatives by RAN1#104bis-e for path-loss measurement (PL-RS): 
· Alt1. PL-RS can be included in UL TCI state or (if applicable) joint TCI state. 
· FFS: Whether it is always included or not. If not included, PL-RS is the periodic DL-RS used as a source RS for determining spatial TX filter or the PL RS used for the UL RS in UL or (if applicable) joint TCI state.  
· Alt2. PL-RS can be associated with (but not included in) UL TCI state or (if applicable) joint TCI state 
· FFS: Exact association mechanism 
· FFS: Whether it is always associated or not. If not associated, PL-RS is the periodic DL-RS used as a source RS for determining spatial TX filter or the PL RS used for the UL RS in UL or (if applicable) joint TCI state
· Alt3. The periodic DL-RS used as a source RS for determining spatial TX filter can be used as PL-RS. In case the periodic DL-RS used as a source RS for determining spatial TX filter is not used as PL-RS, reuse Rel.16 procedure with the same signaling structure (MAC CE+SRI field in UL-related DCI) to indicate PL-RS for UL transmission with minimum enhancement (e.g. pertaining to the use for PUCCH, or using default PL-RS) 
· PL-RS is not additionally configured in or associated to UL TCI state or (if applicable) joint TCI state
· Alt4. UE calculates path-loss based on periodic DL RS configured as the source RS or a periodic QCL-Type-D/spatialRelationInfo source of the source RS in UL TCI state or (if applicable) joint TCI state 
· FFS: Whether UE can calculate path-loss based on DL periodic RS for path-loss calculation for UL RS in the UL TCI
· FFS: Application time of PL-RS
· NOTE: As in Rel-16, a UE does not expect to simultaneously maintain more than four path-loss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions 
· FFS: investigate the condition(s) agreed in Rel-17 and, if needed, study whether a UE can simultaneously maintain more than four path-loss estimates


Regarding to the setting of (P0, alpha, closed loop index), all the alternatives can work. Our basic idea is to restrict that TCI state is only used to indicate a Tx beam. Furthermore, we prefer explicit configuration which is to associate the setting with UL and joint TCI state. Since we already agree to associate it with each UL channel or UL RS, if a new UL channel or UL RS is configured, additional association can be established, and TCI state reconfiguration is not needed. 
Proposal 14: Support Alt1, the setting of (p0, alpha, close loop index) is associated with UL or joint TCI state.
In general, a normal procedure to determine a parameter should be first according to RRC configuration, and if not configured, then according to default rules. Similar rules can be applied to PL-RS determination. Also, similar as the setting of (P0, alpha, closed loop index), we prefer to associate PL-RS with UL and joint TCI state, without adding more functions into the TCI state.
Proposal 15: Support Alt2, PL-RS can be associated with (but not included in) UL or joint TCI state.

L1/L2-centric inter-cell mobility
During the last meeting, the following agreements have been achieved on measurement and reporting of non-serving cell RS,
	Agreement
On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:
· A quality of up to K beams associated at least with non-serving cell(s) can be reported in a single CSI reporting instance 
· For each beam, the UE can report at least: (1) a Measured RS Indicator, and (2) a Beam Metric associated with the Measured RS Indicator
· FFS: Maximum value of K 
· FFS: If K is fixed, configured, reported by UE capability, or dynamically selected  
· FFS: The type of beam metric (e.g. L1-RSRP, L3-RSRP, or hybrid L1/L3-RSRP) and related measurement behavior 
· FFS: Whether or not beam reporting associated with non-serving cell(s) can be mixed with that with serving-cell in one reporting instance
At the end of RAN1#104-e, send an LS to RAN2 with all the RAN1-related inter-cell mobility agreements done so far during Rel-17. 
Agreement
On Rel.17 multi beam measurement/reporting enhancements for L1/L2-centric inter-cell mobility and inter-cell mTRP:
· Rel.15 L1-RSRP is used as reporting quantity for measurement and reporting of non-serving-cell(s)
· Support SSB as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP, and Rel.15 SS-RSRP calculated from SSB of non-serving cell(s)
· FFS: Whether the measurement for SS-RSRP is limited within SMTC
· FFS: Detailed reporting method, e.g. via including existing L1-RSRP report, UE-initiated report etc.
· FFS: Whether or not to support CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP. If the support of CSI-RS (for e.g. mobility and/or tracking) of non-serving cell(s) as a measurement RS for L1/L2-centric inter-cell mobility and inter-cell mTRP is confirmed, Rel.15 CSI-RSRP is also supported  
· Whether the support applies to CSI-RS with or without QCL source, or both
· FFS: The number of non-serving cell(s) for measurement/reporting 
· FFS: time behavior of the reporting, i.e. periodic, semi-persistent, aperiodic, or UE-initiated
· FFS: If other reporting quantities are supported, e.g. L3-RSRP, hybrid L1/L3-RSRP
· FFS: Dynamic activation/deactivation/selection of the beam measurement on the RS(s) associated with non-serving cell(s) via MAC CE
· FFS: Timing assumption (e.g. time of arrival and time of the measurement) for measurement of non-serving cell RS measurement


According to the agreements, there’re some open issues on the detailed design. First of all, in our views, L3 mobility should always be configured, and L1/L2-centric inter-cell mobility should be a complementary feature. It’s not critical if UE doesn’t identify a candidate non-serving cell based on L1/L2-centric inter-cell mobility when the serving cell fails. On the other hand, gNB should be able to predict which non-serving cell the UE may change to, if needed. Therefore, the maximum number of configured non-serving cells N should be limited, and N=1 should be enough. 
Proposal 16: The maximum number of non-serving cell(s) for measurement/reporting is 1.
For different non-serving cells, different beam report should be configured to achieve measurement and reporting flexibility. On the issue of whether or not beam reporting associated with non-serving cell(s) can be mixed with that with serving-cell in one reporting instance, our preference is yes. And CSI priority rule can be enhanced when the calculation and/or reporting of multiple reports overlaps at time domain. 
Proposal 17: Support reporting of non-serving cell beam reports and serving cell CSI/beam reports in one reporting instance
· CSI priority rule should be enhanced

Dynamic TCI state update signaling medium
It has been agreed to use DCI 1_1/1_2 with DL assignment for common beam indication in RAN1#103e. And the ACK/NAK of the PDSCH scheduled by the DCI carrying the beam indication can be used as an ACK also for the DCI. During the last meeting, whether/how to support additional DCI format has been discussed, but not decided. There’re four alternatives which will be down selected in this meeting, as listed below.
	Agreement
On the Rel.17 DCI -based beam indication, in RAN1#104bis-e, down-select at least one of the following alternatives regarding the support of DCI format(s) for beam indication in addition to the agreed DCI formats 1_1/1_2 with DL assignment (in RAN1#103-e):
· Alt0: No additional DCI format is supported
· Alt1: DCI formats 1_1 and 1_2 without DL assignment, applicable for joint TCI as well as separate DL /UL TCI 
· Support DCI acknowledgment mechanism, e.g. based on SPS PDSCH release, based on triggered SRS , based on DCI indicating SCell dormancy
· FFS : How to identify DCI formats 1_1/1_2 used for beam indication only (not for scheduling a PDSCH reception, not indicating a SPS PDSCH release, or not indicating SCell dormancy), considering impacts on PDCCH coverage and scheduling mechanism 
· FFS : Whether the UE can/shall assume the gNB configured application time is after ACK transmission
· Alt2: Dedicated DCI format other than 1_1/1_2 without DL assignment, applicable for joint TCI as well as separate DL /UL TCI 
· Support DCI acknowledgment mechanism, e.g. based on SPS PDSCH release, based on triggered SRS , based on DCI indicating SCell dormancy
· FFS : If the format is based on an existing DCI format, how to identify the DCI format used for beam indication only
· FFS : Whether the UE can/shall assume the gNB configured application time is after ACK transmission
· Alt3: UL-related DCI formats 0_1/0_2 with UL grant, applicable only for UL-only TCI of separate DL /UL TCI  


Before selecting any of the alternatives, from our perspective, we should not define too many DCI formats. Therefore, we prefer down selecting at most one from Alt1/2/3. Also, if there’s no consensus on any of these alternatives, it’s straightforward to support Alt0. 
For the most cases, DCI 1_1/1_2 with DL assignment can work well. The only issue is when there’s no DL data, gNB may not be able to send the DCI to change the common beam. Therefore, considering DCI 1_1 and 1_2 without DL assignment (Alt1) is a simple and straightforward solution. On the other hand, introducing a dedicated DCI format only for common beam indication is like using a steam-hammer to crack nuts. Also, it’s not necessary to support DCI 0_1/0_2 considering that the monitoring occasion of PDCCH carrying DCI 1_1/1_2 can be well planned for common beam indication. Note that DCI 0_1/0_2 doesn’t contain TCI field, a new field is needed which will change the DCI payload size.
Proposal 18: Support using DCI format 1_1 and 1_2 without DL assignment for common beam indication.
Regarding the design details, in current specification, SPS PDSCH release DCI has been supported. In order to minimize the complexity of the spec, we can focus on changing the interpretation of the same DCI fields as for SPS PDSCH release such as NDI field, HARQ process number field, RV field, etc. For example, we can first decide reusing CS-RNTI to scramble the DCI. And then fix the codepoint of some DCI fields as follows,
· Set NDI field to ‘0’
· Set MCS field to all ’1’s
· Set FDRA field to all '0's for FDRA Type 0 or for dynamicSwitch, and all '1's for FDRA Type 1
RV field can be set to either one of {01, 10, 11}, HARQ process number field is not limited. Therefore, RV field and/or HARQ process number field can be considered to achieve other purposes, such as differentiating each other among joint TCI state, DL TCI state and UL TCI state. 
Proposal 19: For DCI format 1_1 and 1_2 without DL assignment, CS-RNTI is reused.
Proposal 20: For DCI format 1_1 and 1_2 without DL assignment, at least the codepoint of the following fields are fixed,
· Set NDI field to ‘0’
· Set MCS field to all ’1’s
· Set FDRA field to all '0's for FDRA Type 0 or for dynamicSwitch, and all '1's for FDRA Type 1
There’s another issue on the definition of beam application time. Two alternatives were listed for down selection. The first one is the first slot that is at least X ms or Y symbols after the DCI with the joint or separate DL/UL beam indication, and the second one is the first slot that is at least X ms or Y symbols after the acknowledgment of the joint or separate DL/UL beam indication. Based on the discussion during the last meeting, the first alternative can achieve low latency. However, some companies concerns about reliability issue for the first alternative since there’s possibility that the application time is before ACK transmission. For the second alternative, the reliability issue can be avoided, but some companies concerns about the latency if application time is defined after ACK transmission. In our views, both issues should be considered as critical. Therefore, a compromised solution can be considered to solve both issues. The reliability issue can be solved by either restricting gNB scheduling, or modifying the definition as that beam is applied X ms or Y symbols after DCI which is also after ACK transmission. 
Proposal 21: Beam application time starts from the first slot that is at least X ms or Y symbols after the DCI which is also after the last symbol of the ACK transmission.

MP-UE assumption to facilitate fast UL panel selection
During the last meeting, the following agreement for UE-initiated UL panel selection/activation was achieved.
	Agreement
On Rel.17 enhancement for facilitating fast uplink panel selection,
· Rel.17 TCI state update (based on MAC CE + DCI along with the necessary TCI state activation, or MAC CE only) can be used for UE UL panel selection:
· FFS : Whether specification support for this feature is necessary and if so the details of such spec support, e.g.  
· Additional spec support in TCI state definition to accommodate UL panel
· UE reporting to facilitate UL panel selection
· UE reporting, e.g. panel-specific report, including UE -panel state, e.g. inactive, active for DL /UL measurement, active for DL reception only, active for UL transmission, or other combination(s) of UE -panel states
· Support for linking or association of UE panels with CSI-RS/SSB resources or resource sets, SRS resource sets, and/or PUCCH resource groups, etc.


There’s a fundamental argument on whether specification support for this feature is necessary. Based on current spec, only one SRS resource in the resource set can be transmitted at a given time instance, and SRS resources in different resource sets can be transmitted simultaneously. Therefore, it can be assumed that different SRS resource sets are associated with different panels. However, if UL beam management is not configured, SRS for BM may not be configured, and no panel related assumption can be made. In order to achieve unified solution for both UL beam management being configured and not configured, specification support is needed.
Observation 1: Specification support for MP-UE is needed.
Before indicating UE which panel should be used for UL transmission, gNB should first get the channel quality of each panel.
In RAN1#103e, there’s an important assumption that UL Tx panel(s) are assumed to be a same set or subset of DL Rx panel(s). For UE with beam correspondence, DL RS can be configured as spatialRelationInfo RS for UL transmission. Therefore, in order to associate the available beam with UL panels, it’s necessary to enhance DL beam management procedure. 
There are two possible methods to configure UE to measure CSI resources with different panels. The first method is to associate panel ID with each CSI resource (set). UE should measure the CSI resource (set) using the configured panel. The panel ID is not required to be included in the CSI reporting content. The other method is that UE can decided which panel will be used to measure the CSI resource (set). The panel ID should be reported explicitly or implicitly along with each pair of {CRI/SSBRI, RSRP/SINR}. Comparing with these methods, the second one can give UE the freedom to select panel and CSI resource overhead can be saved. Therefore, we suggest to include panel information in beam reporting.
Proposal 22: Support UE to explicitly/implicitly report panel information in beam reporting.

MPE mitigation
During the last meeting, RAN1 has achieved the following agreements. 
	Agreement
On Rel.17 enhancements to facilitate MPE mitigation, 
· On further enhancing the P-MPR report in Rel.16 (already agreed RAN4 framework, including triggering), down select between beam-level and panel-select reporting
· On SSBRI(s)/CRI(s) and/or indication of panel selection, focus study on the following: 
· Reporting of at least SSBRI(s)/CRI(s) to indicate gNB beam(s) that is feasible for UL transmission: additional reporting quantities are FFS
· Reporting of at least an indicator associated with a UE ‘panel’ that is feasible for UL transmission: additional reporting quantities are FFS
· Note: Just as agreed in RAN1#103-e, the purpose is to assess whether specification is needed or not
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, decide in RAN1#104bis-e whether to support at least one the following (not necessarily, but can be, in one reporting instance):
· {Rel.16 P-MPR based (beam/panel-level)} + {A}, where A is either Opt1A, Opt1B, Opt1C, or Opt1D:
· Option 1A: Virtual PHR or a modified version associated with each activated UL TCI or, if applicable, joint TCI
· Option 1B: {SSBRI(s)/CRI(s) and/or panel indication}
· Option 1C: {SSBRI(s)/CRI(s) and/or panel indication} + virtual PHR or a modified version associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured)
· Option 1D: No additional reporting quantity
· {SSBRI(s)/CRI(s) and/or panel indication} + {A}, where A is either Opt2A, Opt2B, Opt2A+ Opt2B, or Option 2C
· Option 2A: 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
· Option 2B: Virtual PHR or a modified version associated with each of the reported SSBRI(s)/CRI(s) and/or panel indication (if configured)
· Option 2C: No additional reporting quantity 


There’s an open issue on down selection between beam-level and panel-select P-MPR reporting. In Rel-16, P-MPR is reported through Single/Multiple Entry PHR MAC CE, and the P-MPR is defined per cell. In the WID of Rel-17 NR_FeMIMO [1], it was described that MPE issue may occur on all transmit beams from a panel, and the MPE mitigation may only be performed per panel basis. Considering the WID, panel level P-MPR report can be a straightforward solution. 
Proposal 23: Support panel level P-MPR report.
Regarding the reporting of SSBRI(s)/CRI(s) and/or indication of panel selection, we assume the report is UE-initiated and therefore, alternative UE panel(s) or TX beam(s) for UL transmission can be reported. For the other reporting contents, they can be reported based on other type of reports (e.g. PHR report, beam report) defined in Rel.15/16 framework.
Regarding the additional reporting quantity, in our views, the only information gNB needs to know is whether MPE event is happening and which panel cannot be used due to MPE issue. MPE event can be reported by P-MPR report, and panel information can be reported by either P-MPR report or L1 beam report, or both. So we prefer no additional reporting quantity for either P-MPR report or L1 beam report.
Proposal 24: For MPE mitigation, no additional reporting content is required for either P-MPR report or L1 beam report.

Conclusion
In this contribution, we gave our views on the potential issues on multi-beam enhancements. The following observations and proposals are achieved:
Proposal 1: Support sharing a single TCI state pool for the set of configured CCs.
Proposal 2: For separate UL/DL TCI indication, support the same joint TCI state pool for DL TCI and UL TCI. 
Proposal 3: Support M=1 for the number of common TCIs for DL.
Proposal 4: Support N=1 for the number of common TCIs for UL.
Proposal 5: On unified TCI framework, SSB is not supported as source RS type for DL QCL.
Proposal 6: On unified TCI framework, SRS for BM is supported as source RS type for DL QCL.
Proposal 7: On unified TCI framework, CSI-RS for CSI is not supported as source RS type for DL QCL.
Proposal 8: On unified TCI framework, CSI-RS for CSI is not supported as source RS for UL Tx spatial filter.
Proposal 9: On unified TCI framework, non-BM SRS can be used as source RS for UL Tx spatial filter.
Proposal 10: Support Alt1, dynamic indication of either joint DL/UL TCI or separate DL/UL TCI.
Proposal 11: Joint TCI cannot be used for CSI-RS resource for BM.
Proposal 12: Joint TCI can be used for CSI-RS resource for CSI.
Proposal 13: Joint TCI can be used for CSI-RS resource for tracking.
Proposal 14: Support Alt1, the setting of (p0, alpha, close loop index) is associated with UL or joint TCI state.
Proposal 15: Support Alt2, PL-RS can be associated with (but not included in) UL or joint TCI state.
Proposal 16: The maximum number of non-serving cell(s) for measurement/reporting is 1.
Proposal 17: Support reporting of non-serving cell beam reports and serving cell CSI/beam reports in one reporting instance
· CSI priority rule should be enhanced
Proposal 18: Support using DCI format 1_1 and 1_2 without DL assignment for common beam indication.
Proposal 19: For DCI format 1_1 and 1_2 without DL assignment, CS-RNTI is reused.
Proposal 20: For DCI format 1_1 and 1_2 without DL assignment, at least the codepoint of the following fields are fixed,
· Set NDI field to ‘0’
· Set MCS field to all ’1’s
· Set FDRA field to all '0's for FDRA Type 0 or for dynamicSwitch, and all '1's for FDRA Type 1
Proposal 21: Beam application time starts from the first slot that is at least X ms or Y symbols after the DCI which is also after the last symbol of the ACK transmission.
Observation 1: Specification support for MP-UE is needed.
Proposal 22: Support UE to explicitly/implicitly report panel information in beam reporting.
Proposal 23: Support panel level P-MPR report.
Proposal 24: For MPE mitigation, no additional reporting content is required for either P-MPR report or L1 beam report.
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