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1. Introductions
In RAN1 #96 & #96bis meetings, FR2 multi-beam related issues were discussed, e.g. RRC signaling overhead and latency reduction, UL panel specific transmission, SCell BFR and L1-SINR [1, 2]. In this paper, we further share our views on these issues for MIMO enhancements in Rel-16. 
2. Higher layer signalling overhead and latency reduction
	Agreement

For signaling overhead reduction on updating/configuring spatial relation for PUCCH, support simultaneous spatial relation update/configuration for multiple PUCCH resources 

· FFS signaling details to be decided in next meeting, including down-selection/merging among the following options

· Spatial relation update for all PUCCH resources in a CC by one MAC CE

· Spatial relation update per Rel-15 PUCCH resource set

· Spatial relation update per group of PUCCH (which might need to be introduced for Rel-16) 

· PUCCH spatial relation info configured in a BWP could be applied across different BWP or different cells

· Other options are not precluded.
Agreement

Simultaneous update/indication of a single spatial relation per group of PUCCH is supported by using one MAC CE 

· As a starting point, the group should correspond to all the PUCCHs in a BWP when a single active spatial relation is applied before and after activation

· If there is no consensus on the details of the grouping, only one group per BWP will be supported in Rel-16 which will correspond to all the PUCCHs in a BWP

Detailed design on the MAC CE is up to RAN2


In the agreement of RAN1 #96bis meeting, simultaneous update/indication of a single spatial relation per group of PUCCH is supported by using one MAC CE. Besides only one group of PUCCH resources per BWP, there are also other cases that need to be considered for FR2 intra-band CA. For example, the spatial relation of all PUCCH resources in a cell can be simultaneously updated/indicated due to the similar spatial propagation characteristics. Another point is for multi-TRP case, the PUCCH resources pointed to different TRPs have the different propagation paths. So the PUCCH resources in a BWP can be divided into two groups which have different spatial relation. 
Proposal 1: 

· For multi-TRP case, PUCCH resource group per TRP is supported. 
Furthermore for the RRC signalling overhead reduction, the PUCCH spatial relations configured/updated by RRC can also be shared by multiple BWPs or multiple CCs. The source RS of PUCCH-SpatialRelationInfo can be configured as SSB, CSI-RS or SRS. The RS resource with the same ID (e.g. CSI-RS) can already be associated with different BWPs in Rel-15. Such behaviour could be further extended for PUCCH spatial relation configuration. 
Proposal 2: 
· The PUCCH spatial relation configured in a BWP can be shared across different BWPs/cells.
Another way to save the overhead of PUCCH spatial relation info is to reuse the RS in the candidate TCI state pool configured for DL. Moreover, above spatial relation sharing across different BWPs/cells could also be applied for DL, i.e. TCI state pool sharing across different BWPs/cells. So there is no need to configure TCI state/spatial relation info per channel/RS.
Proposal 3: 
· The DL RS configured in the TCI state pool could be used as the spatial relation info for PUCCH.

· The TCI state configured in a BWP can be shared across different BWPs/cells.
Single beam operation might be the most common operation mode. To save the RRC configuration signalling overhead in this mode, default beams could be defined. CORESET#0 specified in Rel-15 could be used for both broadcast and unicast reception. Its QCL assumption could be used as the default.
Proposal 4:

· CORESET#0 QCL assumption can be used as default QCL for other DL/UL channels/RSs beam indication to reduce the RRC configuration overhead.
3. UL panel specific transmission
	Agreement

In Rel-16, only introduce specification enhancement for MPUE-Assumption3

· MPUE-Assumption3: Multiple panels are implemented on a UE and multiple panels can be activated at a time but only one panel can be used for transmission.

· Note that this does not require a UE to always activate multi-panels simultaneously

· Note: UE can control the panel activation/deactivation 

· Possible use cases at least include

· (General) UL coverage enhancement for FR2 considering the UE power consumption 

· Discussion topics in Rel-16 include:

· Details on the identification for a panel and corresponding panel definition

· Any enhancement introduced in Rel-16 should take further enhancement of simultaneous transmission across multiple panels for future releases into account. 

This is a UE optional feature
Working Assumption

The agreed ID (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.

· FFS details, including an explicit/implicit indication of the panel, also considering beam correspondence at UE.

· FFS on whether the ID can be used for panel-specific PRACH transmission, if supported.


In the agreements in RAN1 #96bis meeting, only MPUE-Assumption 3 is introduced for specification enhancement in Rel-16. For MPUE-Assumption 3, multiple panels can be activated at a time but only one panel can be used for transmission. The propagation paths between gNB and UE panels are different which results in the different performance per UE panel. If there are panels which correspond to the poor channel condition, long term activation of such panels will increase UE power consumption. To save power consumption, UE panel activation/deactivation scheme can be introduced.

For the case of panel activation/deactivation under gNB’s control, the panel activation/deactivation can be based on the explicit or implicit indication. For explicit indication, the panel ID is carried in higher layer signalling or DCI to activate/deactivate UE panel. For implicit indication, the number of panels is changed can be based on the configuration/activation of DL RS for beam management, the configuration/activation of DL RS for CSI acquisition, the configuration/activation of SRS, where one RS resource set is associated with a UE panel. There are disadvantages for gNB-centric scheme of panel activation/deactivation, such as additional DL signalling overhead, collision with UE’ device management. So we slightly prefer the UE-centric scheme.
For the UE-centric scheme of panel activation/deactivation, the UE can change the number of panels and inform gNB of the status of own panels to assist the gNB and UE’s alignment of panel status. For the panels which have a poor DL reception performance or close to the human body, UE can deactivate these panels to save power consumption or satisfy the emission safety to human. If a panel is deactivated, the panel cannot be used for corresponding measurement or transmission/reception. 
There are several possible solutions for UE-centric schemes, e.g. beam reporting enhancement, association of SRS resource set with UE panel and so on. For implicit indication of UE panel, the UE can only transmit part of SRS resource sets in gNB configuration, which implies the panels corresponding to the SRS resource sets that are not transmitted need to be deactivated. But the scheme of beam reporting enhancement is a more direct and simple explicit solution. In enhanced beam report, the SSBRI/CRI, L1-RSRP values and corresponding panel are included.
Proposal 5:

· UE-centric scheme of panel activation/deactivation is supported to save power consumption.

Proposal 6:

· UE panel ID can be introduced in beam reporting to assist network and UE’s alignment of panel activation/deactivation.
For DL measurement, the UE measures L1-RSRP of SSB or CSI-RS resource through different panels and selects best SSBRIs/CRIs. In beam reporting, UE reports the selected SSBRIs/CRIs, L1-RSRP values and the corresponding UE panel IDs for these SSBRIs/CRIs. The panel which is not included in beam report cannot be used to transmission or reception. Based on beam report, gNB indicates UE to measure CSI only for activated panel and schedules data transmission where the multiple activated panels can be used for DL data reception but only one activated panel is used for UL transmission. For UL measurement of the UE without beam correspondence, maybe only local sweeping of SRS resource is adopted on the activated panels based on beam report. 
In Rel-15 L1-RSRP report can be based on non-group or group report. For non-group based beam reporting the UE reports N best SSBRIs/CRIs + L1-RSRP values + UE panel IDs. Then gNB activates a TCI state/spatial relation by MAC CE for control channel or indicates by DCI for data channel. For group based beam reporting, different SSBRIs/CRIs reported by UE can associate with the same panel or different panels. Then gNB can simultaneously transmit multiple beams pointing to one or multiple panels. In the case of one SSBRI/CRI associated with multiple panels in beam reporting, if gNB indicates this SSBRI/CRI as source RS in TCI state/spatial relation, the UE can receive DL channel or transmit UL channel by autonomously selecting and switching panel. For the UE-centric scheme, some issues can be considered in Rel-16, e.g. introduce new RRC parameter (e.g. cri-RSRP-panelID/ssb-RSRP-panelID) to indicate the enhanced non-group based/group based L1-RSRP report, or MAC CE indicates new L1-RSRP report based on existing RRC parameter (e.g. reportQuantity). 
Proposal 7:

· Redefine non-group based and group based beam reporting which includes SSBRI/CRI + L1-RSRP value + UE panel ID in Rel-16.
For DL channel, gNB activates a TCI state by MAC CE for PDCCH reception or indicates a TCI state by DCI for PDSCH reception, where the source RS associated with a UE panel having higher reception performance is included in TCI state based on beam reporting. For this implicit panel indication for DL reception, there is not spec impact. 
Proposal 8:
· For PDCCH/PDSCH reception, source RS in TCI state is associated with a panel based on UE report. 
For UL channel, explicit indication of panel ID is not required for all channels. For PUCCH/PUSCH transmission, a SRI or DL RS index associated with a ‘better’ UE panel is activated by MAC CE of indicated by DCI as spatial relation. For codebook based or non-codebook based PUSCH transmission, SRI is used as spatial relation information. The SRS resource can be used to implicitly indicate the UE panel ID, e.g. the SRS resource set ID corresponding to the SRI indicates a panel ID. So the panel ID does not need to be used for panel-selection-based transmission of PUSCH. For PUCCH transmission, SSBRI/CRI/SRI can be used as source signal of spatial relation. It is similar to PUSCH spatial relation where SRI can implicitly indicate panel ID. For the case of DL RS as source signal, the spatial relation of PUCCH can be determined based on L1-RSRP report including UE panel ID. In RACH procedure, the UE transmits PRACH by a panel which is selected based on the SSB measurement. After RACH procedure the panel related information can be reported to gNB through DL beam management.
Proposal 9:
· The agreed panel ID does not need to be used for panel-selection-based transmission of PUSCH and PRACH.
From the perspective of UL coverage enhancement for FR2, based on beam reporting or UL measurement the gNB can indicate multiple SRIs for UL transmission, e.g. expand SRI field size in DCI, where each SRI corresponds to a panel. For MPUE-Assumption 3, only one SRI is used for UL transmission. If there is deep fading of blockage for the panel corresponding to the indicated SRI, the UE can dynamically switch panel for UL transmission according to the channel propagation environment and does not need to notify gNB.
Proposal 10:
· The gNB can indicate multiple SRIs for UL transmission, where UE can autonomously select one of the SRIs for improve coverage.
In Rel-15, for RRC connected state, UL beam management is based on SRS. Different SRS resource sets can be transmitted simultaneously, while different SRS resources within a SRS resource set only can be transmitted in TDM manner. Typically, different SRS resource sets are associated with different UE panels. Consequently, SRS resource set selection can be applied for panel-specific beam selection. An SRS resource set ID is used as the UE panel ID at least for indicating panel-specific UL transmission to reduce the impact on Rel-16 spec. Based on the above discussion, the SRS resource set ID corresponding to panel ID can be included in beam report.

If there is not beam correspondence at UE, SRS resource set for beam management is configured for UL beam training. Based on UL beam measurement, gNB can indicate the UE panel by the association of SRI with SRS resource set. Even when there is beam correspondence at UE, some dummy SRS resource set for beam management could also be configured for UE panel indication but not actually transmitted. 

Proposal 11:

· An SRS resource set ID can be used as the UE panel ID at least for indicating panel-specific UL transmission.
Proposal 12:
· Dummy SRS resource set can be configured for UE panel indication.
4. Enhancements on SCell beam failure recovery
According to Rel-15 agreements the UE is not mandated to support BFR on SCell. In order to quickly recover the beam from the beam failure on SCell, in Rel-16 the detailed signalling configuration and recovery procedure needs to be discussed for SCell BFR with downlink only or with downlink and uplink. The number of SCells BFR to be supported on can be larger than 1. Basic configuration of beam failure detection on SCell should at least be supported. 
	Agreement

At least for explicit configuration, downlink RS for BFD is in current CC 

· FFS: Downlink RS for BFD in another CC within the same band for implicit configuration


According to the agreements of RAN1 #96bis meeting, SCell BFD RS can be configured explicitly in current CC.  For implicit configuration of BFD RS, Rel-15 has already supported BFD RS across different cells. To save BFD RS resource overhead and UE’s complexity, Rel-16 does not need to restrict the BFD RS configuration for SCell. 
Proposal 13:
· For implicit configuration, downlink RS for BFD can be in another CC within the same band.
	Agreement

· For SCell with downlink only, UE reports failed CC index(es) and new beam information (if present) by PUSCH or PUCCH

· FFS: whether it is carried by MAC CE or UCI-like PUSCH or PUCCH

· Down-select at least one options for BFRQ procedure in RAN1 #97:

· Option 1: Failed CC index(es), new beam information (if present) and beam failure event to be reported by a single report by MAC CE 

· FFS: whether or not to have spec impact on resource for MAC CE

· Resource for MAC CE is not triggered by dedicated PUCCH/PRACH for BFR

· Option 2: step 1: UE conveys beam failure event, and step 2: UE reports new beam information (if present) and failed CC index(es)

· Step 1 is carried by dedicated PUCCH/PRACH resource

· Step 2 is carried by MAC CE or UCI

· Option 3: step 1: UE conveys beam failure event and failed CC index(es), and step 2: UE reports new beam information (if present)

· Step 2 is carried by MAC CE or UCI, e.g. AP-CSI

· PUCCH/PRACH is used for step 1 to carry failed CC index(es) implicitly

· FFS: whether it is single-bit PUCCH or multi-bit PUCCH

· The failed CC index(es) should be selected from up to N_max CCs for SCell BFR

· FFS: N_max 


In RAN1 #96 meeting for SCell BFR, BFRQ shall be transmitted if UE declares beam failure event. The condition for conveying new beam information includes: (1) gNB configures new candidate beam RS resources and corresponding threshold, (2) at least the channel quality of new beam is above or equal to the new beam identification threshold. This behaviour can ensure the quality of new beam under the current channel state. 

According to the agreements of RAN1 #96bis meeting, for SCell with downlink only, UE reports failed CC index(es) and new beam information (if present) by PUSCH or PUCCH. In this case the BFRQ can be transmitted in PCell which is generally in FR1. 
For option 1, MAC CE in PCell is applied to support link failure recovery in SCell to reduce overhead and increase the possibility of successful recovery. The MAC CE based BFRQ can convey the failed CC index(es), new beam information (if present) and beam failure event in one instance. The resource for MAC CE can be triggered by existing SR, and the new triggering condition needs to be introduced, e.g. beam failure event in SCell happened. Also the UL configured grant PUSCH can be used as resources for MAC CE to reduce latency of BFR procedure. 
Moreover, currently Rel-16 is specifying 2-step RACH procedures. PUSCH resources are pre-configured to the UE for 2-step RACH. Once there is beam failure event, we envision the possibility of UE transmitting the SCell BFRQ information to the network using the resources configured for 2-step RACH.  Rel-15 already supports contention based BFR procedures. Contention based 2-step RACH procedures specified in Rel-16 could also be triggered for such purposes.
For option 2 and option 3, dedicated PUCCH/PRACH resources are configured for SCell BFRQ transmission, which requires a significant amount of resources to be reserved, especially when the number of SCells and the number of candidate beams are large. Actually, the existing SR resource can be configured to achieve the same purpose. To configure dedicated resources for SCell BFRQ needs more justification. Besides, in these options two steps are used to report whole BFRQ information, which increases latency of BFR procedure. For example, for option 2 in first step dedicated SR indicates beam failure event, which require more resource occupation, and in second step MAC CE or UCI are used to report new beam information (if present) and failed CC index(es), which is not necessary to divide the BFRQ transmission into two steps. Similarly, for option 3 in first step a large number of dedicated resource need to be reserved for implicit BFRQ report, and in second step aperiodic CSI-RS measurement and CSI report will consume time. The whole BFRQ information can be reported in one instance to speed up the BFR procedure
Proposal 14:
· Support option 1: failed CC index(es), new beam information (if present) and beam failure event to be reported by a single report by MAC CE.
· Resource for MAC CE can be triggered by existing SR with new triggering condition.

· Resource for MAC CE can be the UL configured grant PUSCH.
· Further study 2-step RACH procedures triggered by SCell failure MAC CE.
According to Rel-15 spec, after the BFRQ is transmitted to gNB, the UE monitors PDCCH in CORESET-BFR for detection of a DCI format with CRC scrambled by C-RNTI within a configured window. In Rel-16, if BFRQ for SCell is transmitted and a new beam is identified, the gNB can schedule UE to recovery transmission based on the identified new beam. Otherwise, if no new beam is above or equal to threshold, the gNB can release this failed SCell or regularly re-schedule UE to perform beam management and data transmission. So the CORESET-BFR may not be configured for BFR on SCell to reduce resource overhead.

Proposal 15:
· CORESET-BFR is not necessary for BFR on SCell.
5. Beam report with L1-SINR 
	Agreement

RAN1 to determine one of the following for L1-SINR in RAN1#97:

· L1-SINR based on ZP+NZP IMR

· L1-SINR based on ZP IMR only

· L1-SINR based on NZP IMR only

If there is no agreement on this issue in RAN1#97, L1-SINR will not be supported in Rel-16.

Agreement

At least support gNB can configure UE to report up to N reported SSBRI/CRIs defined in Rel-15 and corresponding L1-SINR values for in a beam reporting instance
· N is configured by RRC signaling with candidate values of {1, 2, 3, 4}

· FFS: SSBRI/CRI implies a CMR/IMR combination configured by gNB based on CSI framework

· FFS: details on information on CMR/IMR association

· Make a decision in RAN1 #97 whether to support gNB to configure UE to report [IMR index] and RSRP additionally in a beam reporting instance

· Companies are encouraged to provide evaluation results


In RAN1 Ad-Hoc 1901 and #96 meetings, for L1-SINR, interference is measured from dedicated RS resource(s). Typically two kinds of interferences should be considered: those that are configured to measure inter-cell interference and those that are used for inter-beam interference within the cell. For multi-user scheduling, the RS resources need to be configured to measure inter-beam interference. According to previous simulation results, the gain for inter-cell interference is marginal. Thus inter-beam interference becomes the most important reason to support L1-SINR based measurements in Rel-16.
The major benefit of specifying NZP IMR is claimed as following

· Performance improvement: the network could configure NZP IMR resources which would improve system performance due to inter-beam measurement;

· Overhead reduction: the network does not need to transmit specific signals for interference measurement.
However, above benefits comes at the cost of UE complexity increase, i.e. UE has to assume NZP IMR as interference layers and need more accurate measurement of the interference to satisfy the requirement. 
For the FR2 operation, the major use case of inter-beam interference measurement would be for the network to schedule a UE (e.g. UE1) with newly arrived traffic on the resources where another UE (e.g. UE2) is currently being scheduled with ongoing traffic. For such scenarios, the measurement would be like following:

· The gNB needs to know whether UE1 could work with UE2 current beam

· Such measurement could be done by configuring interference measurement resources for UE1 on the PDSCH resources for UE2;

· Such measurement could be easily satisfied by specifying ZP IMR, where the measurement resources could be configured on the PDSCH;

· The gNB needs to know whether scheduling UE1 would create interference for UE2

· Such measurement could be done by configuring interference measurement resources for UE2 on a specific NZP IMR used for the UE1 to measure;

· Although it seems to be beneficial to be configured with NZP IMR for such purposes, such measurement can be conducted with several alternatives:

· By triggering NZP CSI-RS based L1-RSRP measurement with QCL-D assumption same as PDSCH Rx beam, the L1-RSRP could well reflect the corresponding interference level;

· By configuring the ZP CSI-RS for UE2 overlapping NZP IMR for UE1, the interference could be derived by the network;

· By enabling UE to report L1-SINR without configuring any NZP IMR, UE complexity could be largely reduced;

After above UE2 successfully select the beam, it’s still possible to add the third UE (e.g. UE3). Considering the burst traffic in real deployment, the UE3’s traffic would not come at the same time as the UE2. Then the UE3 could measure the interference of UE1 and UE2 on the corresponding PDSCH. For UE1 and UE2 to measure the interference of the beam for UE3, the above mentioned L1-SINR measurement without IMR or even the aperiodic NZP CMR measurement could provide satisfying performance.
System level simulation is done to evaluate the performance difference between L1-SINR based on ZP IMR and L1-SINR based on NZP IMR. Detailed simulation results and assumptions could be found in companion contribution [3]. The CDFs of SINR of the selected beam of two beam selection methods are shown in Fig. 1. It could be seen that L1-SINR based on ZP IMR has nearly the same performance compared with L1-SINR based on NZP IMR.
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Figure 1. ZP IMR vs NZP IMR on L1-SINR of the selected beam
Based on above analysis, there are following observations:

· L1-SINR report without configuring any IMR provides robust performance with lowest complexity;

· ZP IMR could reflect the inter-beam interference and inter-cell interference at the same time and could reduce UE measurement complexity;
· Further specification on NZP IMR based L1-SINR is not necessary.
Observation 1: 
· For L1-SINR:

· Measurement without configuring any NZP IMR provides robust performance with lowest complexity;
· ZP IMR could reflect the inter-beam interference and inter-cell interference at the same time and could reduce UE measurement complexity;

· Further specification on NZP IMR based L1-SINR is not necessary.
Proposal 16:
· Support L1-SINR measurement on the NZP CMR resources;

· Support L1-SINR measurement based on ZP IMR only.
According to RAN1 #96bis agreements, gNB can configure UE to report up to N SSBRI/CRIs and corresponding L1-SINR values in a beam reporting instance. The Rel-15 CSI framework can be reused for CMR/IMR configuration, e.g. CSI-RS resource setting for channel measurement and associated CSI-IM resource setting for interference measurement can be configured by gNB. In the case of multi-users scheduling, multiple IMRs can be used to measure interference from different beams corresponding to one L1-SINR. So it can be allowed that a CMR corresponds to multiple IMRs. The motivation of reporting IMR index and L1-RSRP is interference avoidance. But as we described previously, for typical burst transmissions between gNB and UEs, the interference is measured based on all IMRs to reflect the overall interference situation, and there is no necessity to further support IMR index report.
CSI report settings for the different measurements of beam management, L1-RSRP and L1-SINR, can be configured separately. A compact reporting from an UE is to configure any measurement or their combination in a single CSI report setting which easily reflects the relationship between the reported measurements. For the only one CSI report setting or multiple CSI report settings for different measurement, the gNB can indicate flexibly the beam reporting content. 
Proposal 17:
· The Rel-15 CSI framework can be reused for CMR/IMR configuration of L1-SINR.

· For CMR and IMR configuration, one CMR can associate with multiple IMR.

Proposal 18:
· Support flexible configuration of the CSI report setting and indication of the beam reporting content.
The best Rx beam for L1-SINR and L1-RSRP might be different. When an RS is configured for L1-SINR and L1-RSRP measurement and configured as QCL source for another RS/channel, there is ambiguity the UE cannot understand which Rx beam is used for RS/channel reception. The association of QCL source with the measured target channels/RSs can be used to determine the QCL assumption, e.g. Rx beam of the target channels/RSs. The alternatives can include that determining the QCL assumption based on measurement result (L1-RSRP or L1-SINR) of QCL source, based on the time domain behaviour of QCL source RS or target channels/RSs, based on the latest L1-RSRP report or L1-SINR report, or based on the QCL type of QCL source RS or target channels/RSs where a new QCL type can be defined to indicate the spatial Rx parameters for L1-SINR measurement. 

Proposal 19:
· Clarify the UE behavior of receiving a channel/RS when the channel/RS’s QCL source is associated with L1-RSRP reporting and L1-SINR reporting simultaneously.
6. Conclusion

In this contribution, we have the following proposals for multi-beam transmission schemes.
Observation 1: 
· For L1-SINR:

· Measurement without configuring any NZP IMR provides robust performance with lowest complexity;
· ZP IMR could reflect the inter-beam interference and inter-cell interference at the same time and could reduce UE measurement complexity;

· Further specification on NZP IMR based L1-SINR is not necessary.

Proposal 1: 

· For multi-TRP case, PUCCH resource group per TRP is supported. 
Proposal 2: 
· The PUCCH spatial relation configured in a BWP can be shared across different BWPs/cells.
Proposal 3: 
· The DL RS configured in the TCI state pool could be used as the spatial relation info for PUCCH.

· The TCI state configured in a BWP can be shared across different BWPs/cells.
Proposal 4:

· CORESET#0 QCL assumption can be used as default QCL for other DL/UL channels/RSs beam indication to reduce the RRC configuration overhead.

Proposal 5:

· UE-centric scheme of panel activation/deactivation is supported to save power consumption.

Proposal 6:

· UE panel ID can be introduced in beam reporting to assist network and UE’s alignment of panel activation/deactivation.
Proposal 7:

· Redefine non-group based and group based beam reporting which includes SSBRI/CRI + L1-RSRP value + UE panel ID in Rel-16.
Proposal 8:
· For PDCCH/PDSCH reception, source RS in TCI state is associated with a panel based on UE report. 
Proposal 9:
· The agreed panel ID does not need to be used for panel-selection-based transmission of PUSCH and PRACH.
Proposal 10:
· The gNB can indicate multiple SRIs for UL transmission, where UE can autonomously select one of the SRIs for improve coverage.
Proposal 11:

· An SRS resource set ID can be used as the UE panel ID at least for indicating panel-specific UL transmission.
Proposal 12:
· Dummy SRS resource set can be configured for UE panel indication.
Proposal 13:
· For implicit configuration, downlink RS for BFD can be in another CC within the same band.
Proposal 14:
· Support option 1: failed CC index(es), new beam information (if present) and beam failure event to be reported by a single report by MAC CE.
· Resource for MAC CE can be triggered by existing SR with new triggering condition.

· Resource for MAC CE can be the UL configured grant PUSCH.
· Further study 2-step RACH procedures triggered by SCell failure MAC CE.
Proposal 15:
· CORESET-BFR is not necessary for BFR on SCell.

Proposal 16:
· Support L1-SINR measurement on the NZP CMR resources;

· Support L1-SINR measurement based on ZP IMR only.
Proposal 17:
· The Rel-15 CSI framework can be reused for CMR/IMR configuration of L1-SINR.

· For CMR and IMR configuration, one CMR can associate with multiple IMR.

Proposal 18:
· Support flexible configuration of the CSI report setting and indication of the beam reporting content.
Proposal 19:
· Clarify the UE behavior of receiving a channel/RS when the channel/RS’s QCL source is associated with L1-RSRP reporting and L1-SINR reporting simultaneously.
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