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Introduction
In this FL summary of Enhancements on Multi-beam Operations, the first two sub-bullets below are considered within the revised scope of Rel-16 eMIMO WID:
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2
· Specify measurement and reporting of either L1-RSRQ or L1-SINR

UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection

	Agreement@RAN1#95
In Rel-16, an identifier (ID) that can be used at least for indicating panel-specific UL transmission is supported, where detailed usages for the panel-specific UL transmission are FFS
· The ID should be defined considering the possibility to reuse/modification of Rel-15 specification support or introducing new ID
· Note: RAN1 to avoid unnecessary specification support requiring UE to explicitly disclose its UL antenna panel implementation
· FFS: Whether UE capability signalling is introduced for panel-specific UL transmission

Agreement@RAN1#AH1901
An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:
· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)
· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 
· Alt.3: an ID, which can be assigned for a target RS resource or resource set
· Alt.4: an ID which is additionally configured in spatial relation info

For purpose of further discussion on this topic for RAN1#96 and future meetings
Following multi-panel UE (MPUE) categories can be used for discussions on possible enhancements over Rel-15, if needed.
· MPUE-Assumption1: Multiple panels are implemented on a UE and only one panel can be activated at a time, with panel switching/activation delay of [X] ms
· MPUE-Assumption2: Multiple panels are implemented on a UE and multiple panels can be activated at a time and one or more panels can be used for transmission
· 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: Above does not imply the support of either one or both of the categories but is only for efficient discussions at least for this meeting, which may also be updated further. Whether to support either one or both categories will depend on subsequent discussions
Note: There is no consensus among the companies in RAN1 whether MPUE-Assumption2 is in the work scope of Rel-16 WI

Agreement@RAN1#96
If RAN1 cannot agree on the support of at least one of MPUE-Assumption1, MPUE-Assumption2, MPUE-Assumption3, enhancements on panel-specific beam selection for uplink will not be supported in Rel-16.
Deadline for decision: RAN1#96bis

Agreement@RAN1#96bis
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@RAN1#96bis
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.

Agreement@RAN1#97
Select one of the following alternatives in RAN1#98. Companies should take into account the maturity, forward compatibility to future releases, efficient use of SRS resource usage, and extension to simultaneous transmission across multiple panels of each alternatives for completion within the intended Rel-16 schedule. If there is no consensus in RAN1#98, UL multi-panel enhancement will not be specified in Rel-16.

gNB can configure/indicate panel-specific transmission for UL transmission, via
· Alt.2: Introduce a UL-TCI framework in Rel-16 and support UL-TCI based signaling analogous to DL beam indication supported in Rel-15, e.g., as illustrated below.
· A new panel ID may or may not be introduced.
· A panel specific signaling is performed using UL-TCI state
· Alt.3: a new panel-ID is introduced, which can be implicitly/explicitly applied to the transmission for a target RS resource or resource set, for PUCCH resource, for SRS resource, FFS for PRACH
· A panel specific signaling is performed using the new panel-ID implicitly (e.g., by DL beam reporting enhancement) or explicitly.
· If explicitly signaled, the ID can be configured in the target RS/channel or reference RS(e.g., in the DL RS resource configuration or in spatial relation info).
· No new MAC CE is specified for the purpose of introducing the ID.

 (For example) Alt.2 UL-TCI states
	Valid UL-TCI state Configuration
	Source (reference) RS
	(target) UL RS 
	[qcl-Type ]

	1
	SRS resource (for BM) + [panel ID]
	DM-RS for PUCCH
or SRS or PRACH
	Spatial-relation

	2
	DL RS(a CSI-RS resource or a SSB) + [panel ID]
	DM-RS for PUCCH
or SRS or PRACH
	Spatial-relation

	3
	DL RS(a CSI-RS resource or a SSB) + [panel ID]
	DM-RS for PUSCH
	Spatial-relation
+ [port(s)-indication]

	4
	DL RS(a CSI-RS resource or a SSB) 
and SRS resource + [panel ID]
	DM-RS for PUSCH
	Spatial-relation
+ [port(s)-indication]

	5
	SRS resource + [panel ID]
	DM-RS for PUSCH
	Spatial-relation
+ [port(s)-indication]

	6
	UL RS(a SRS for BM) 
and SRS resource + [panel ID]
	DM-RS for PUSCH
	Spatial-relation
+ [port(s)-indication]






Based on reviewing the submitted Tdocs for this meeting, following issues and proposals are summarized for efficient online/offline discussions, where in general a single company proposal has not been prioritized. Note the relevant issues and proposals can be updated, added, or removed, depending on the discussions.

Issue#2.1: Down-selection between Alt.2 (UL-TCI) and Alt.3 (Panel-ID)

According to the agreement in RAN1#97 for further down-selection between Alt.2 (UL-TCI) and Alt.3 (Panel-ID), RAN1 should make a conclusion on this issue in RAN1#98. Many companies show their views, which can be summarized as follows:
· Alt.2 (UL-TCI)
· Support (7): Samsung[9], CATT[10], Fraunhofer[20], Ericsson[27], LGE[12], Nokia[26], DOCOMO
· Alt.3 (Panel-ID)
· Support (16): Huawei/HiSilicon[1], ZTE[3], MTK[7], Lenovo/MM[13], Sony[14], ChinaTelecom[17], APT[18], Spreadtrum[19], Panasonic[21], Apple[22], Xiaomi[24], LGE[12], Nokia[26], CMCC[16]

Based on the summary above, more companies support Alt3 compared to Alt2. Two companies (LGE[12] and Nokia[26]) proposed to support both Alts because the two Alts are not contradicting each other.

Companies’ inputs/comments (if any):
	Nokia
	We consider alternatives basically to cover different but required functionalities: UL TCI to provide more simple and future-proof UL beam indication framework and panel ID to provide grounds for panel-specific UL beam selection. 

	Intel
	We prefer to have more discussion on the scenarios that may result to the DL and UL beams originating from different UE panels to introduce the corresponding enhancements in Alt 2 and Alt 3. It may be better to first conclude whether beam reporting in Rel-16 from the UE could be made different for DL and UL (e.g., to support MPE or HetNet scenarios) first before concluding on this issue. If beam reporting is retained the same as in Rel-15 (i.e. common for DL and UL) we see no strong reason to introduce corresponding signalling.

	Samsung
	There are two inter-related issues here (similar to what Nokia points out): 1) scalable/future-proof UL beam indication framework; 2) the need for a new panel ID.

Issue 1. UL TCI shares the same structure as the DL counterpart thereby facilitating better sharing of DL/UL RS resources for DL/UL beam measurements. It is also future-proof and modular for future releases, e.g. when STXMP is supported. Adopting an UL beam indication framework tailored only for fast panel selection would deter an efficient extension.

Issue 2. Since a panel constitutes to a collection of ports or SRS resources, SRI or SRS resource set index can uniquely identify a panel. Related to issue #2.3, it should be clarified why SRI (or SRSI) is insufficient. Note that SRI/SRSI can be included in the UL TCI configuration as a part of the QCL info). 

When these two issues are properly discussed and addressed, the solution for UL beam indication that accommodates UL MP will be apparent. We agree that these two issues do not contradict each other. However, how issue 2 corresponds to Alt3 is unclear (e.g. Alt3 also entertains the possibility of “implicit panel ID” which in and of itself doesn’t seem to advocate for a new panel ID). 

	Apple
	The UL TCI state was discussed 2 years ago, however finally RAN1 agrees to use spatialRelationInfo centric framework for uplink beam indication. Rel-16 enhancement should be based on Rel-15 framework. To configure the ID within spatialRelationInfo could achieve the same functionality as Alt2.
Further, to merge Alt2 and Alt3 would result in redundant function with complicated signalling.

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Lenovo/Motorola Mobility
	As discussed in our contribution, the TCI framework for DL and the spatial relation framework for UL are much different in Rel-15. If UL transmit beam is indicated by the UL-TCI, how the UE understand the multiple indicated beams should be further studied. Compared with Alt.2, Alt.3 is simpler by introducing additional Panel ID for the target channel or RS.

	Spreadtrum
	Support Alt.3.
As discussed in our contribution, firstly, we have not seen the necessity to introduce UL-TCI. It is not clear about why the existing DL-TCI framework and UL spatial information framework is not enough. Secondly, introducing UL-TCI state framework still could not solve the panel specific indication issue. Thirdly, unified DL and UL TCI pool and framework configuration would introduce UL SRS to be as the source RS for DL TCI. Then if DL beam management replies on UL SRS training, then it would increase UE power consumption. Finally, introducing UL-TCI framework would also increase RAN1 and RAN2 workload.
To configure panel ID in spatial information as Alt.3 is one simple way to realize the functionality of panel-specific UL beam selection.

	Ericsson
	To us, it is unclear what problem alt 3 solves, (and we haven’t found any motivation in TDocs either). We have failed to find any significant benefit compared to Rel-15. Discussing the merits of the suboptions inside alt 3 then also becomes futile. In contrast, alt2 provide the benefit to unify the UL scheduling, forming a sound foundation for subsequent specification work on UL transmission.

	Docomo
	Support Alt. 2. 
We don’t see benefit of introducing panel ID in Rel.16. We think UL-TCI is good enhancement from Rel. 15.

	ZTE
	We share the same views with Intel. 

This issue has been discussed for many meetings, and, after reviewing tdocs and FL summary, the situation is the same. We believe that the on-going discussion on UL beam indication for multi-panel operation ONLY in this meeting is not helpful for both Alt-2 and Alt-3 proponents. Alternatively, we need to find another way-forward solution. Intel’s suggestion is good, from our perspective.

DL beam reporting is a starting point for both DL and UL beam management in general (e.g., Rel-15), and we need to conclude whether DL beam reporting should be enhanced with a further panel-specific information or not firstly. As agreed in RAN1#96bis, UE can control the panel activation and deactivation as a UE driven event, and, in order to guarantee valid panel indication for UL transmission, the state of panel to be used for DL/UL transmission should be reported through panel-specific reporting to gNB side
· For instance, if going with Rel-15, in a periodic beam reporting instance, {SSBRI-1} is reported, and then, in subsequent instance, {SSBRI-31} is reported. If considering the potential case of panel deactivation, gNB may have two different understanding: a) the channel performance for SSBRI-1 is no better than SSBRI-31, but may also be useful; b) the UE panel related SSBRI-1 has deactivated yet. It is difficult of gNB to make a right decision for the following transmission. Besides, timeline for UE panel switching and gNB response need to be considered here. 
In a word, it is suggested that the issue#2.2: Enhancements on beam reporting with an ID for a panel should be discussed firstly.


	Sony
	For UL panel-specific beam selection, it’s better to have a panel ID (supporting Alt. 3). In addition, we agree with FL’s understanding that Alt.2 (UL-TCI) can be viewed as more general UL beam management mechanism which is parallel to existing SpatialRelationInfo in Rel.15. 

	Panasonic
	Support Alt. 3. In our thinking, from the technical benefits point of view, both the alternatives can solve the purpose, but supporting Alt. 3 is a simpler option at this point

	Fraunhofer
	The UL-TCI framework may not be viewed only from the perspective of panel-specific transmission. The modularity of the spec. offered by a separate spatial relation indication framework may also help with beam management overhead and latency reduction. The port indication methods of Rel. 15 may be enhanced on top of it to support future releases with STxMP.

	CMCC
	UL-TCI framework is similar as the existing SpatialRelationInfo in Rel-15, we could not see the necessity to introduce UL-TCI framework in Rel-16. 
Besides, if a new panel-ID is explicitly configured in target RS or in SpatialRelationInfo, since gNB does not know the panel-ID in which UE receives the reference RS, it is possible to cause ambiguity between the explicitly configured panel-ID and the reference RS indicated in the SpatialRelationInfo. From our perspective, there is no need for gNB to explicitly indicate UE which panel-ID should be used, since the reference RS in spatial relation info have already implicitly reflected the corresponding panel that UE used to transmit or receive the reference RS. The only needed enhancement is to allow UE to report the panel-ID that UE has used to receive the CSI-RS/SSB for beam management along with CRI/SSBID. gNB can then use the reference RS in SpatialRelationInfo to control panel-specific UL transmission.   

	OPPO
	First of all, the agreement made in RAN1 #97 is “Select one of the following alternatives in RAN1#98”. So, supporting both alts is reverting the agreement.

Regarding UL TCI: it is true that the beam indication for PUSCH transmission in rel15 has limitation. Two hop of Tx beam->SRS-> PUSCH is used to indicate and switch beam.  The benefit of ‘UL TCI’ for PUSCH is reduced signaling overhead/latency and increased flexibility of beam switch.  In our view, we see there are designs in UL TCI which can reduce the signaling overhead/latency effectively:
· For UE with beam correspondence, re-use the TCI states activated for PDSCH for UL TCI for PUSCH.
· A CORESET or PUCCH resource can be configured as UL TCI source for PUSCH.
Regarding ‘Panel ID’: We agreed to consider MPUE-3, where multiple Tx beam can be activated simultaneously but only one can be used. There are only two motivation for panel selection operation for MPUE-3:
1) The first one is: the UE choose the ‘best’ Tx panel for UL transmission, for example the UE choose the panel with best beam pair link.  This motivation does not need specification support. The UE can choose the best panel based on either DL beam measurement or the gNB can choose the best panel based on SRS transmission.  
2) The second one is the UE can use one Tx panel semi-statically for a given time length and thus the UE can turn off other Tx panels to save power.  For this motivation, we do not see defining on, we do length and thus the UE Actually, the essentail way for UE using one panel for saving power is the gNB does not cause dynamic panel switch to the UE.  From our perspective, defining a panel ID and letting gNB be aware of that looks like not help that. 
 

	MTK
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Alt.2 and Alt.3 are separate issues, which are not mutually exclusive. From our view, we can continue to discuss if Alt.2 has any potential benefits to replace spatialRelationInfo, but it is not adequate (and likely no time for all details) to discuss in Rel-16.   

	CATT
	For alt-3, we haven’t identified a need to introduce an explicit panel-ID even for the purpose of panel-specific beam management. It has been previously agreed UE architecture should be transparent unless absolutely necessary, and we haven’t found such necessity.  Since NW cannot see UE hardware, NW controls transmission property of a 1st signal by relating it with a 2nd QCLed (e.g. SRS or DL RS). This can be done with Rel.15 spatialrelationinfo framework or UL-TCI, without panel-ID. 

For alt-2, the reason for introducing UL-TCI is to avoid the two-stage beam management procedure for PUSCH which limits NW implementation flexibility and incurs unnecessary overhead/latency. It is already possible for PUCCH but not for PUSCH. A unified framework is therefore desirable. 


	Huawei/HiSilicon
	Support Alt.3. With Alt.2, it is still unclear to gNB which UE panel is used to transmit or receive the signal contained in UL-TCI state, and thereby gNB is unable to explicitly and confidently indicate UE to perform panel-selection-based UL transmission. With Alt.2, it is also unclear how to achieve aligned understanding on UE panel status between gNB and UE, given that it has been agreed that UE can control its panel status.

	Qualcomm
	Not support a new panel ID for panel specific transmission. Panel ID is not needed for TDM based UL transmission. Panel can already be identified by the spatial RS in spatial relation of corresponding UL beam. The extra benefit of new panel ID is unclear. 

	vivo
	Out of co-incidence, we share exactly similar view as ZTE.

	APT
	Agreed with FL that Alt 2/3 can be understood to target for different purposes and can be discussed separately. From the scope of the WID, we should discuss Alt 3 first.



Issue#2.2: Enhancements on beam reporting with an ID for a panel

In many Tdocs including [2], [3], [13], [16], [23], [26], [29], it is suggested that an ID for a panel should be included in DL beam reporting to assist gNB’s and UE’s alignment of panel usages on DL measurement and reporting. Therefore, it needs to be discussed to agree this principle first.

Proposal: Support UE to report an information with regard to the used DL Rx panel together with L1-RSRP and CRI/SSBRI to assist gNB’s and UE’s alignment of panel usages.
· FFS on the information with regard to the DL Rx panel (e.g. Panel-ID for UL)

Support (7): Nokia, Lenovo/Motorola Mobility, Spreadtrum, ZTE, CMCC, vivo
Not support (9): Samsung, Apple, Ericsson, Docomo, Sony, OPPO, CATT, Qualcomm, APT

Companies’ inputs/comments (if any):
	Nokia
	Support the proposal. We consider UE panel aware DL beam reporting as a basis for panel specific UL beam selection (DL RS as spatial source). 

	Samsung
	The benefit is unclear

	Apple
	We can enhance Rel-15 group based beam reporting to achieve the same functionality, e.g. to report more beams per group. 

	Lenovo/Motorola Mobility
	Support the proposal. This is also helpful for the simultaneous DL reception with multiple activated panels.

	Spreadtrum
	Support the proposal. It is beneficial to realize gNB’s and UE’s alignment of panel usages on DL measurement and reporting. 

	Ericsson
	Disagree. No benefit has been quantified.

	Docomo
	We don’t see benefit of this proposal.

	ZTE
	Support the proposal. We share the same views with Nokia.

	Sony
	Given the current situation that panel is not defined and panel ID is not agreed, it might be premature for a UE to report the receiving panel ID associated with CRI/SSBRI.

	CMCC
	Support the proposal. It is essential to align the panel that UE used to receive the DL RS, and gNB can then use the reference RS in SpatialRelationInfo to control panel-specific UL transmission.

	OPPO
	Do not see No benefit.  There is not reason for the gNB to know which UE panel is used to receive one DL CSI-RS or SSB.  

	CATT
	Assuming this reported DL beam is for UL beam management (and hence implies UL/DL beam correspondence), we don’t see the need of this proposal. 

	Huawei/HiSilicon
	There seems to be some misunderstanding. In our contribution [1], we proposed to report UE Tx panel status via beam reporting to align the understanding between gNB and UE. However, the proposal above seems very specific and goes straight to UE Rx panel. Procedural-wise, given that the objective in WID is only about UL panel-based beam selection and there are only three meetings left, RAN1 needs to be cautious on expanding the scope to DL panel-based beam selection. Technically, it is also unclear what is assumed here, e.g., whether the UE Tx panels and Rx panels are fully symmetric, whether UE is assumed to be capable of receiving via one panel, but transmitting via another (which requires two UE panels to stay in active status). Before these issues are resolved, we found it may not be helpful to agree on the proposal above. 

	Qualcomm
	We think reporting panel ID + RSRP is not needed for panel identification. Because panel ID is not needed for TDM based UL transmission. Panel can be already identified by the spatial RS in spatial relation of corresponding UL beam. The extra benefit of new panel ID is unclear.

	vivo
	Out of co-incidence, we share exactly same view as ZTE, and of course, Nokia and CMCC.

	APT
	Including panel ID in beam reporting introduces too much signalling overhead. We agree with HW that this is not the only way for aligning UE panel state between gNB and UE.



Issue#2.3: Definition of UE Tx panel

In multiple Tdocs including [12], [14], [18], [20], [27], it is discussed how to define UE Tx panel at least for discussion purposes. The following proposal can be a starting point of discussions, which may be more efficient to discuss offline further.

Proposal Offline conclusion:(for offline): 
· From RAN1 point of view, a “UE panel” would beis a specification-wise logical entity and how to map physical UE antennas to the logical entity is up to UE implementation. 
· (Informative) In certain condition(s), Once UE reports its capability with respect to the “UE panel” to a network, gNB can assume the mapping between UE’s physical antennas to the logical entity “UE panel” should will not be changed.
· FFS whether “UE panel” is transparent to gNB
· FFS: UE capability includes at least the number of “UE panels”.
· FFS whether/how to define the certain condition(s).
· (Informative) Depending on UE’s own implementation, a “UE panel” can have at least one of the following functionalities as an operational role of 
· Unit of antenna group to control its Tx beam independently
· Unit of antenna group to control its transmission power independently
· Unit of antenna group to control its transmission timing independently

Companies’ inputs/comments (if any):
	Samsung
	UE panel is indeed not a specification entity. Resolving this issue before trying to decide the solution for issue #2.1 may be a proper step. This might clarify why, e.g. a new panel ID is needed knowing that we already have SRI (and SRSI).  

	Apple
	We think from panel should be considered as a group of antenna ports where different pathloss can be observed from the same transmission/receiving direction.
Rel-16 is based on panel selection framework, which means in each transmission occasion, one panel can be used. Naturally for each transmission, UE can control the Tx beam, transmission power and timing. We do not see the necessity for the second main-bullet as well as the last 3 sub-bullets. 

	Ericsson
	From a specification point, a “panel” needs a much clearer definition, which is related to what it is used for. How the UE maps antenna ports to physical antennas has always been up to UE implementation, and we do not see that we should deviate from that. We note that the proposal limits that possibility. 

	ZTE
	We agree with FL that the proposal is a good starting point. 

There is only one concern on “to control its TX beam independently” which is not clear for us. We suggest that the following two subbullets should be added for further clarification.
· Within a panel, one beam can be selected and used for UL transmission.
· Across different panels, multiple beams (each selected per panel) may be used for UL transmission

	Sony
	Support the principle to give UE panel a clear definition from standard perspective and leave the details FFS. 

	Fraunhofer
	When discussing panel-specific transmission, an understanding of what a panel at the UE means is required at the UE and the gNB. If the determination of a panel is left to UE implementation without any understanding at the gNB’s side, the gNB may not be able to schedule UL transmissions (especially PUSCH) from desired panel(s). While a ‘UE panel’ may not become an entity in the specifications, some understanding of port mapping at the UE with respect to SRS resources/sets may be developed to differentiate UE panels to facilitate panel-specific UL transmissions. For that purpose, an understanding of what a UE panel means is necessary. We support the second main bullet with the first two sub-bullets (third sub-bullet may be FFS).

	Huawei/HiSilicon
	In the proposal above, it seems only the part on fixed mapping relation between physical UE antennas to logical entity “UE panel” may go to specification, while others certainly should not. On this line, a question is, will “physical UE antennas” be captured in specifications?

Response to ZTE: We do not see a need to tie this discussion with simultaneous reception/transmission using multiple UE panels. 

	Qualcomm
	For TDM based UL transmission, no need to define the panel and corresponding ID. The panel is the unit generating the corresponding UL beam. No need any clarification in spec.  

	APT
	We are generally ok with the proposal. Just one concern: since “beam” is not specification term, we do not see it appropriate to be used to define panel.



Other issues
Other listed issues below may or may not be handled in this meeting depending on the allowed on/offline discussion time.
· On panel-selective PRACH transmission [1], [3], [12], [14], [24]
· UE panel activation/deactivation status reporting [1], [3], [17], [18]
· Power/timing control issues considering UE panels [1], [10], [12], [13], [17]
· Related issues on signaling details of the ID for a panel discussed in many contributions, which can be discussed after Issue#2.1 is resolved.
 Companies’ inputs/comments (if any):
	Huawei/HiSilicon
	We recommend spending some time to discuss this issue. Given that UE can control its own panel status, if UE Tx panel status is unknown to gNB, it is impossible for gNB to indicate UE to perform panel-selection-based transmission.



Proposal: Given that UE can control its own panel status, it is supported that UE Tx panel status can be known to gNB via DL beam reporting, with details FFS. 


Enhancements on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead

	Agreement@RAN1#95
Decide (agree on) either one of the followings in RAN1 NR-AH 1901:
· Alt.1: Support sub-time unit for beam management RS shorter than 1 OFDM symbol in a reference numerology.
· No new RS for beam management is introduced in Rel-16.
· FFS: details including IFDMA-based, DFT-based, larger subcarrier spacing based, etc, or limited to only for P-3.
· Alt.2: No support of sub-time unit for beam management RS shorter than 1 OFDM symbol.

Agreement@RAN1#AH1901
For latency and overhead reduction for DL beam management,
· No new CSI-RS design and no new term such as ‘sub-time unit’ or ‘sub-symbol’ are introduced in Rel-16, i.e., no support of sub-time unit for beam management RS shorter than 1 OFDM symbol
Companies can provide further evaluation results and proposals for faster DL beam operation other than those requiring sub-time unit

Agreement@RAN1#AH1901
For UL beam management latency reduction in controlling PUCCH spatial relation, the maximum RRC configurable number of spatial relations for PUCCH (i.e., maxNrofSpatialRelationInfos) is increased to be 64 per BWP.
· FFS: RRC and/or MAC CE signaling overhead reduction related to this.

Agreement@RAN1#96
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@RAN1#96
In RAN1#96bis, determine whether to support the configuration of up to 64 candidate beams for BFR by RRC signaling.
· FFS signaling details including whether MAC-CE message can choose a subset of the candidate beams as active resources for new beam identification in Rel-16

Working Assumption@RAN1#96
For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level
· FFS: Whether this is a UE optional feature
· Note: Qualcomm prefers to have this as a UE optional feature

Agreement@RAN1#96bis
The working assumption made in RAN1#96 is confirmed
For UL beam management latency and overhead reduction, support MAC CE based spatial relation update for aperiodic SRS per resource level
· FFS: Whether this is a UE optional feature
FFS: Whether above is applicable regardless of the aperiodic SRS target use

Agreement@RAN1#96bis
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

Agreement@RAN1#96bis
Support the configuration of up to 64 candidate beams for BFR by RRC signalling, without introducing additional MAC CE signalling for down-selecting a subset of beams.
· The total number of RSs for new beam identification and layer 1 RSRP measurement are part of UE capability signaling
This applies per BWP.

Agreement@RAN1#97
The supported feature of MAC CE based spatial relation update for aperiodic SRS per resource level is applicable to at least 3 supported usages as codebook-based UL, non-codebook-based UL, beam management.

Working Assumption@RAN1#97
The supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level

Working Assumption@RAN1#97
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16

For further discussion
Study the spatial relation for the PUCCH/SRS to follow a TCI-state/QCL of PDCCH/CSI-RS/SSB if spatial relation info of PUCCH/SRS is not configured in FR2

Agreement@RAN1#97
Down-select in RAN1#98 from the following options for beam management enhancements:
· Alt1. Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission
· FFS: Whether to support SRI in addition to CRI/SSBRI
· FFS on details of the reporting configuration (e.g. separate or joint reporting with existing DL beam reporting, introduction of new information from UE such as MPR)
· Alt2. Support SRI field in the DCI can be used to indicate multiple SRS resources and UE’s autonomous selection of one SRS resource for PUSCH beam determination out of the multiple
· Alt3: Reuse Rel-15 beam specific PHR reporting to determine beam-specific MPE impact transparently, i.e., by difference value between Pc,max (which is calculated based on P-MPR) and the required transmission power.
· FFS: Enhancement on UL beam configuration for virtual PHR. 
· Alt4: No enhancements considering MPE issues in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specicfiation support.
If no consensus in RAN1#98, no further discussion in RAN1.

Agreement@RAN1#97
Decide in RAN1#98 whether to support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
· FFS: Condition that the RS for PL will follows the downlink RS in spatial relation.
· FFS: When the spatial relation of AP-SRS for CB/NCB UL is activated by MAC-CE, UL power control parameters for PUSCH can be activated via the MAC-CE.

For further discussion
Study beam indication/activation for a group of CCs




Based on reviewing the submitted Tdocs for this meeting, following issues and proposals are summarized for efficient online/offline discussions, where in general a single company proposal has not been prioritized. Note the relevant issues and proposals can be updated, added, or removed, depending on the discussions.

Issue#3.1: Spatial relation updates for AP-SRS via MAC CE

In the last meeting, the agreement on supporting MAC CE based spatial relation update for aperiodic SRS per resource level had been made, except for the case of ‘antenna switching’ usage (as working assumption). 
Based on Tdoc reviews, 8 companies (ZTE[3], LGE[12], Spreadtrum[19], Panasonic[21], Apple[22], Nokia[26], Ericsson[27], Qualcomm[28]) proposed to confirm the working assumption.

Proposal: Confirm the following working assumption. 
· The supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level.

Support: ZTE[3], LGE[12], Spreadtrum[19], Panasonic[21], Apple[22], Nokia[26], Ericsson[27], Qualcomm[28], Samsung, Docomo, Sony, MTK, CATT

Questions from: Intel, HW

Companies’ inputs/comments (if any):
	Nokia
	Support

	Intel
	Before concluding this topic for SRS antenna switching we would like to understand whether the use case of such SRS enhancement for antenna switching is targeting DL CSI acquisition at gNB for NCJT with simultaneous reception using different Rx beams or some other purpose.

	Samsung
	Support FL proposal to confirm WA

	Apple
	Support

	Spreadtrum
	Support

	Ericsson
	Support FL proposal. Aligning the signaling for the different usages is important. 

	Docomo
	Support

	ZTE
	Support

	Sony
	Support to confirm the WA.

	Panasonic
	Support

	MTK
	Support

	CATT
	Support

	Huawei/HiSilicon
	As mentioned in our contribution R1-1909319, for the purpose of CSI acquisition, updating the spatial relation for aperiodic SRS on per SRS resource set basis is more preferable, as the UE will be using a single Rx beam for reception and multiple MAC-CEs to configure the same spatial relation for SRS resources in one SRS resource set for ‘AntennaSwitching’ can be reduced to one. 

	Qualcomm
	Support to confirm the WA for a unified solution. 



Issue#3.2: Updating pathloss reference RS for PUSCH/SRS via MAC CE

In the last meeting, the agreement was made for further decision until RAN1#98 on whether to support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
Agreement@RAN1#97
Decide in RAN1#98 whether to support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
· FFS: Condition that the RS for PL will follows the downlink RS in spatial relation.
· FFS: When the spatial relation of AP-SRS for CB/NCB UL is activated by MAC-CE, UL power control parameters for PUSCH can be activated via the MAC-CE.
The following is the status summary from Tdoc reviews:
· Option 1: When the spatial relation reference RS is updated (by MAC CE), the updated RS is also directly used for the pathloss estimiation as well.
· Support (3): Huawei[1], vivo[2], Nokia[26] 
· Option 2: Based on reusing Rel-15 power control configurations, only additionally support MAC CE based updates of pathloss reference RS for PUSCH/SRS.
· Support (6): ZTE[3], CMCC[16], ChinaTelecom[17], DOCOMO[25], Ericsson[27], Qualcomm[28]

From FL’s perspective, this issue has already been discussed in Rel-15 power control session, and the pathloss reference RS was decided to be decoupled from spatial relation RS in Rel-15. It was because the pathloss reference RS is used for long-term L3 filtering. Due to the technical reason and the majority support, FL’s suggestion is to take Option 2 as agreement

Proposal: UL power control parameters for AP-SRS/SP-SRS/PUSCH can be activated/updated via a MAC CE.
· Note that the UL power control parameters include P0, alpha, PL RS, and a closed loop process index.

Note that the 4 PC parameters should be updated together for beam-specific PC (aligned to Rel-15).

Companies’ inputs/comments (if any):
	Apple
	UL power control is out of scope of WID.
In addition, we think there can be different interpretation for this proposal, e.g. whether the MAC CE is a new MAC CE or not, whether it means a single MAC CE can be used to update power control parameters for SRS and PUSCH. 

	Ericsson
	Support the proposal. In our understanding, adjusting the PC parameters is not out of scope. Such adjustment is an integral part of UL transmit beam selection, since the power control is beam-specific.

	Docomo
	Support

	ZTE
	Support. We share with Ericsson that the adjusting PC parameters is not out of scope. Besides, it should be clarified that the UL power control parameters are included in the MAC-CE for activating AP-SRS/SP-SRS.

	Sony
	Support the proposal. In our understanding, the main reason of Not selecting Option 1 is due to the fact that the RSRP of PL RS is a L3 filtered value with long term average. 

	CMCC
	Support the proposal. We share with Ericsson and ZTE that the adjusting PC parameters is not out of scope. Activating/updating UL power control parameters via MAC CE can reduce the latency compared with RRC reconfiguration.

	OPPO
	It looks like only PL RS needs update while other UL PC parameters should not be updated by the activation MAC-CE

	CATT
	Support the proposal. 

	Huawei/HiSilicon
	Support Option 1. 

FL is saying that he suggests to take Option 2 as possible agreement, but we don't see how Option 2 and the proposal above are considered as equivalent. In fact, our first impression is that Option 1 and 2 are the same. Not sure if we missed something.

We don’t see the need of supporting MAC CE based update of other power control parameters, except for PL reference RS.

	Qualcomm
	Not support the above proposal. 
Support to reuse spatial RS in spatial relation as PL RS if PL RS is not configured. This saves PL RS reconfig overhead. 
Support to use MAC-CE to update PL RS only if PL RS is configured. The benefit of updating other parameters by MAC-CE is unclear. 

	vivo
	Share similar understanding as OPPO, Huawei/HiSilicon and Qualcomm.

	APT
	This issue can be correlated with issue 3.4 since pathloss reference RS is also an open issue there. We think a common assumption/conclusion can be drawn before moving forward.



Issue#3.3: Simultaneous spatial relation update for multiple PUCCH resources 

In RAN1#97, the working assumption was made to introduce at least up to two PUCCH groups per BWP, where details on configuring the groups including whether to use implicit method or explicit method are FFS to be decided in this meeting.
Working Assumption@RAN1#97
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
The following is the status summary from Tdoc reviews:
· Option 1 (Explicit method): Explicit configuration on grouping of PUCCH resources [FFS: higher-layer signaling details are designed by RAN2]
· Support (8): vivo[2], ZTE[3], Intel[11], LGE[12], Lenovo/MM[13], CMCC[16], Fraunhofer[20], Qualcomm[28] 
· Option 2 (Implicit method): Implicit method on spatial relation update per group of PUCCH, e.g., applying to PUCCH resources with same spatial relation configured before
· Support (2): Huawei[1], ZTE[3]
· Option 3 (Defer confirming the WA):
· Apple[22](until multi-TRP decisions)
· Ericsson[27](until RAN2 agreements on multi-TRP, reusing CA framework)

Based on the summary, clear majority is shown on Option1. Three companies (ZTE[3], Nokia[26], Qualcomm[28]) proposed to increase the number of supported groups of PUCCH to be more than two. 

Proposal: Working assumption is confirmed with following update:
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, up to X groups of PUCCH is explicitly configured by higher layer. 
· FFS on the value of X
· X=2 if there is no consensus to support more than two groups
· Higher-layer signaling details are up to RAN2, e.g.,
· Using/modifying PUCCH resource ID field and a reserved bit in Section 6.1.3.18 of TS38.321
· Introducing a bitmap representing group(s) of PUCCH resources in TS38.321

Support: vivo[2], ZTE[3], Intel[11], LGE[12], Lenovo/MM[13], CMCC[16], Fraunhofer[20], Qualcomm[28], Nokia, Samsung, Docomo, Sony, Panasonic, OPPO, MTK, APT,

After mTRP: Apple, Lenove/MM, Ericsson, CATT, 

Implicit method: Huawei/HiSilicon, 

Companies’ inputs/comments (if any):
	Nokia
	Support proposal but without last two sub-bullets (i.e. without examples for RAN2)

	Intel
	Support the proposal without sub-bullets as it is RAN2 issues. Further clarification is needed whether PUCCH resource can belong to at most one PUCCH group or not.

	Samsung
	Support the FL proposal to confirm WA as agreement with X=2

	Apple
	It should be discussed after relevant decision of multi-TRP to avoid potential inconsistency. 

	Lenovo/Motorola Mobility
	Support the proposal in principle. Similar with Apple, the configuration of PUCCH group should consider the decision of multi-TRP.

	Ericsson
	Support the FL proposal. Agree with Apple and Lenovo that the outcome from multi-TRP discussion will determine X.

	Docomo
	Support the proposal and agree with X=2 to support up to two TRP.

	ZTE
	Support the FL proposal in principle,  The maximum number of PUCCH resource group should be enhanced to 3, taking into account that different TCI states can be configured per CORESET (e.g., up to 3 different active TCI states for three CORESETs, respectively).

	Sony
	Agree with Nokia that the last two sub-bullets are actually examples which are somehow out of RAN1’s reach. Therefore, the high-layer design up to RAN2 seems not necessary in RAN1’s agreement. 

	Panasonic
	Support the proposal with agreement on X=2 and no need to include the sub-bullets related to higher-layer signalling

	Fraunhofer
	Support the FL proposal

	CMCC
	Support the FL proposal to confirm WA as agreement with X=2

	OPPO
	We think it is ok to confirm WA with X = 2. But how to “group PUCCH” needs further discussion. 
One clear used case for X = 2 is multi-TRP transmission: all the PUCCH transmission to TRP1 use on Tx beam and the PUCCH transmission to TRP 2 use another Tx beam.  There are two ways to differentiate PUCCH resources for different Tx beams:
Alt1: for multi-TRP case, the UE shall determine the Tx beam based on UCI transmitted in one PUCCH. If the UCI is sent to TRP1, the UE use Tx beam 1 and if the UCI is for TRP2, the UE uses Tx beam 2.
Alt2: The MAC-CE indicating Tx beam can explicitly indicate the indices of PUCCH resources, for example a bitmap is used.  This alt is applicable to single-TRP case where the gNB just want to apply two different Tx beams on PUCCH transmission for some reason. 

We do not prefer to introduce some ‘PUCCH group ID’ to divide the PUCCH resources, which would restrict the implementation of multi-TRP.

	MTK
	Support the FL proposal

	CATT
	Support option 3

	Huawei/HiSilicon
	With explicit configuration of PUCCH resource grouping, we are concerned on how does it co-exist with PUCCH resource SET from Rel-15, let alone the huge RAN2 specification impacts.
We believe Option 2 (the implicit method) can be used to avoid such complicated situation, while being able to address both multiple-TRP (PUCCH resources transmitted toward one TRP are configured with same Tx beam before and hence updated to new Tx beam together) and single-TRP (PUCCH resources transmitted via one previous Tx beam can be naturally updated to a new Tx beam together) use cases. 

	Qualcomm
	Support explicit configuration of PUCCH group, which can save overhead even for initial spatial relation configuration per PUCCH resource. 
Support more than 2 PUCCH groups, since UE can have more than 2 active spatial relations. 

	vivo
	It seems that there is some coupling in people’s understanding between PUCCH group defined here and the “PUCCH group” that may or may not be defined for multi-TRP purpose. Our preference is not to couple them together. With or without any groups defined for multi-TRP, the original intention for this issue to reduce signalling overhead still remains. We should make a general design decoupled from multi-TRP.

	APT
	Same view as Nokia



Issue#3.4: Default spatial relation for PUCCH/SRS in FR2

In RAN1#97, it was discussed to define the default spatial relation for PUCCH/SRS in FR2. Many companies including Huawei[1], vivo[2], ZTE[3], LGE[12], APT[18], DOCOMO[25], Nokia[26], Ericsson[27], Qualcomm[28] pointed out that it is beneficial to determine the default assumption of spatial relation to follow to an active DL TCI state or to introduce the possibility to configure a DL TCI state to a spatial relation. Assuming single beam operation, i.e. NW configures a single beam for all DL/UL channel to a UE based on beam correspondence, if the NW updates DL TCI state for DL beam by MAC CE, the NW should also update the spatial relation for UL by MAC CE. This UL beam indication can cause a redundant MAC CE overhead for single beam operation. Hence, it is beneficial to define the default spatial relation for PUCCH/SRS to follow to an active TCI state.
Based on reviewing tdocs, majority companies support in principle to define the default spatial relation for PUCCH/SRS in FR2 to follow to an active TCI state. It was also proposed by [12] and discussed in RAN1#97, that SRS with usage = 'BeamManagement' should be excluded because SRS beam sweeping behaviors are already depending on the presence of the spatial relation info. Thus, it is suggested to agree on defining the default spatial relation to follow to an active DL TCI state first, and we can further discuss on detail which active DL TCI state should be followed in RAN1#98 or later. 

Proposal: If spatial relation info for PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, a default spatial relation for PUCCH/SRS is applied, which corresponds to a TCI-state/QCL of PDCCH/CSI-RS/SSB on that CC.UE assumes that the spatial relation of the PUCCH/SRS is determined according to QCL Type-D RS of an active DL TCI state of a CORESET
· Further discussed/decided for the detail on the default spatial relationwhich active DL TCI state of a CORESET is assumed

Companies’ inputs/comments (if any):
	Nokia
	Support

	Samsung
	Support to define the default spatial relation info for PUCCH/SRS to follow the default TCI state of PDSCH (i.e. the most recent slot and the lowest CORESET ID)

	Apple
	Do not support this proposal.
When spatial relation info is not configured, UE can derive the Tx beam information based on DL RS for pathloss measurement. 

	Ericsson
	Support the FL proposal

	Docomo
	Support. 
Pathloss reference RS is another alternative. But, the pathloss reference RS is RRC configured, it would be difficult to ensure the same RS for both UL/DL beam. (note: the minimum UE capability of supporting the total number of RS for both UL/DL beam is one in Rel. 15)

	ZTE
	Support. We share the same views with Samsung, i.e., following QCL Type-D RS of the CORESET that is associated with a monitored search space with the lowest CORESET-ID in the latest slot.

Besides, UL power control parameters (especially for PL RS) should be considered. For instance, PL RS is determined according to the QCL Type-D RS of the CORESET. 

	Fraunhofer
	Support in principle.
The spatial relation of the PUCCH resources may be derived from the TCI-state of a CORESET with considerations on multi-TRP transmissions. If two PUCCH resources are transmitted to two different TRPs, the qcl-typeD RS of one CORESET cannot be shared between them to obtain the spatial relation. Therefore, this issue has to be separately addressed for PUCCH and a unified solution for both single- and multi-TRP transmissions must be agreed.

	OPPO
	We have concern on this proposal.
Linking PUCCH/SRS with some PDCCH does not work for all the cases:
· It does not work for UE without beam correspondence.
· If the CC is not configured with PDCCH, then how to transmit them
· In CA with FR1 and FR2 with cross-CC scheduling, the PDCCH in FR1 is used to scheduled transmission in FR2. There is no PDCCH TCI available for PUCCH/SRS.
Overall, based on the experience of our design in RAN1, it is not good idea to the Tx beam of one UL channel is based on the beam of another DL channel. That would generate numerous cases that the defined rule does not work.

Furthermore, one argument for this proposal is “single PDCCH TCI and UL follows that to achieve a single beam operation”. In our view, this argument is not valid. Supporting two active TCI states for PDCCH is mandatory for UE capability. Therefore, a single beam operation is not achievable even with the proposal.  

	MTK
	Support

	CATT
	We are fine to consider a default spatial relation for PUCCH/SRS but prefer to leave the details FFS.

	Huawei/HiSilicon
	We got a few questions on the proposal:
1. Does it mean that UE needs to update the spatial relation of RRC-configured periodic SRS (without spatial relation) whenever the TCI state for the selected CORESET is updated by MAC-CE? 
2. When the QCL source of the selected CORESET is indicated by an aperiodic CSI-RS, the QCL of which can be updated by DCI, does it mean that UE needs to update the spatial relation of all SRS/PUCCH resources without spatial relation whenever such DCI is received?
3. It seems the proposal applies to UE with beam correspondence only, right? Given that beam correspondence is “semi-mandatory” feature (some UE may require UL beam sweeping to achieve it), is the proposal intended to cover those UEs as well or there will some separate handling?
We also noticed there is a CR for Rel-15 (R1-1909416) proposing to add default QCL assumption (if not configured) for periodic CSI-RS for CSI as that of latest received UE-specific PDSCH. For UE with full beam correspondence, it may not be preferable to have different default beams for DL and UL, as it will unnecessarily complicate UE implementation. In addition, default beam for DL and UL should be discussed together with multi-panel operation. For example, the case where the default Rx beam for CSI-RS is on one UE panel while the default Tx beam of SRS/PUCCH is on another UE panel should be avoided (as UE may choose to keep a single active panel). In general, before introducing any default Rx/Tx panel/beam, we suggest careful discussions on applicable scenarios and impacts on UE implementation and NW scheduling. 

	Qualcomm
	Support to let PUCCH/SRS spatial relation, if not configured, follow the default PDSCH beam on that CC

	vivo
	Support this proposal in principle.

Further details, including restrictions, could be discussed for this proposal. 


	APT
	We do not understand if and how the PUCCH/SRS default behaviour is applicable to AP PUCCH/SRS. 



Issue#3.5: Simultaneous TCI states activation/selection across multiple CCs/BWPs

In multiple Tdocs including [1], [3], [11], [14], [28], it is suggested to support simultaneous TCI states activation and selection across multiple CCs. For latency/overhead reduction perspective, the following proposal can be discussed.

Proposal: For latency/overhead reduction across multiple CCs/BWPs,
· Alt.1: Support simultaneous TCI states activation and selection across multiple CCs/BWPs.
· FFS on joint activation framework that would allow changing TCI state along with reference signals (e.g. TRS) across group of CCs
· Alt.2: No enhancements in Rel-16 on simultaneous TCI states activation and selection across multiple CCs/BWPs.

Support of Alt.1: Apple, Docomo, ZTE, Sony, Huawei/HiSilicon, Qualcomm, vivo
Support of Alt.2: Samsung, Spreadtrum, Panasonic, OPPO, 

Companies’ inputs/comments (if any):
	Samsung
	Support Alt 2. Considering the number of meetings left for Rel.16, this new item should perhaps be discussed in Rel.17. First, the benefit is unclear (overhead saving is significant if the #CCs is large, but then whether simultaneously updating TCI state selection for a large # CCs update can actually be done needs further study). Second, the required spec impact is also unclear.

	Apple
	Support Alt1.

	Spreadtrum
	Share the same view with Samsung.

	Ericsson
	We acknowledge the importance of the issue, but we failed to identify a clean solution: individual TCI states cannot be shared across CCs (QCL Type A is not applicable across CCs).  The TCI states are independently configured in different CCs, so one MAC CE command could contain a list of (servCellIdx,TCI state) pairs, (rather than just one pair) but the benefit would be small.

	Docomo
	Support Alt1. 
In Rel.15 network, all CCs are co-located and the same beam (all CC is QCL-D relations, if configured) is assumed. So, once the beam is updated, TCI states of all CCs should be updated. We think this is good proposal to reduce MAC CE overhead.  

	ZTE
	Support Alt-1 for PDSCH transmission. The enhancement on PDCCH and CSI-RS can be left for the next release.
Regarding the remaining issue of cross CC indication for QCL Type A RS (as mentioned by Ericsson), relation rules can be specified as follows.
· Opt1: The relation between the source RSs in the target CC/BWP and reference CC/BWP according to the same resource ID (or plus a configurable offset).
· Opt2: The relation between the source RSs in the target CC/BWP and reference CC/BWP according to the same QCL-Type D assumption

	Sony
	Support Alt.1 in principle. To reduce MAC CE overhead, the TCI states activation/deactivation of BWPs/CCs with QCL-TypeD relation can be done via single MAC CE. However, the TCI states selection seems more dynamic, therefore we think it should be FFS.

	Panasonic
	Support Alt. 2 and share  same views as Samsung

	OPPO
	Lean to Alt2. 

	Huawei/HiSilicon
	Support Alt.1, but it should be restricted to QCL Type-D reference RS only (not Type-A).

	Qualcomm
	Support simultaneous TCI state activation across CCs. For intra-band CA on FR2, max CC # is at least 8 in R15 and can be even larger in R16 based on RAN4 input. Simultaneous beam activation across CCs can significantly save MAC-CE overhead and reduce UE beam management complexity across CCs. It is beneficial for both sides. 

Our proposal [28] is referred below and is targeted for a timely deployment in R16 with minimum spec change:
Proposal 17: Support one MAC-CE activating same set of TCI state IDs for all active BWPs/CCs in the same band on FR2 as the applied BWP/CC indicated in the MAC-CE
· Support of this feature can be indicated by UE capability
· For UE supporting this feature, gNB shall ensure same QCL-TypeD RS is configured for same TCI state ID for all BWPs/CCs in each band used by the UE on FR2


	vivo
	Support Alt.1. We share the concerns from QC that BM tracking per cell would consume large amount of UE computation resources.



Issue#3.6: MPE issues

According to the agreement in the last meeting on MPE issues, down-selection among the following four alternatives should be made in this meeting.
Agreement@RAN1#97
Down-select in RAN1#98 from the following options for beam management enhancements:
· Alt1. Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission
· FFS: Whether to support SRI in addition to CRI/SSBRI
· FFS on details of the reporting configuration (e.g. separate or joint reporting with existing DL beam reporting, introduction of new information from UE such as MPR)
· Alt2. Support SRI field in the DCI can be used to indicate multiple SRS resources and UE’s autonomous selection of one SRS resource for PUSCH beam determination out of the multiple
· Alt3: Reuse Rel-15 beam specific PHR reporting to determine beam-specific MPE impact transparently, i.e., by difference value between Pc,max (which is calculated based on P-MPR) and the required transmission power.
· FFS: Enhancement on UL beam configuration for virtual PHR. 
· Alt4: No enhancements considering MPE issues in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specicfiation support.
If no consensus in RAN1#98, no further discussion in RAN1.

The following is the status summary from Tdoc reviews:
· Alt.1 (Separate CRI/SSBRI reporting in terms of UL)
· Support (8): MTK[7], Intel[11], Sony[14], ChinaTelecom[17], Apple[22], Nokia[26], Qualcomm [28], ZTE
· Alt.2 (UE’s autonomous UL beam selection among multiple SRS resources in SRI field)
· Support (0):
· Alt.3 (Enhancement on virtual PHR)
· Support (6): ZTE[3], MTK[7], ChinaTelecom[17], Apple[22], Nokia[26], Sony
· Alt.4 (No enhancements considering MPE issues in RAN1 for Rel-16)
· Support (14): vivo[2], Samsung[9], Ericsson[27], CATT[10], Spreadtrum[19], AT&T[23], OPPO, Huawei, HiSilicon, LGE, Lenovo/Motorola Mobility, Docomo, Fraunhofer

Companies’ inputs/comments (if any):
	Nokia
	Alt1 is seen as a basis for MPE awareness at gNB where separate reporting for DL and UL beam selection is applied. However, Alt1 alone does not reveal how strong UL beams are if only CRI/SSBRI(s) of preferred spatial relation RS(s) for UL is/are provided. That could be supported if UE was able to provide e.g. beam specific PHR for the preferred spatial relation RSs (DL RSs), i.e. Alt3. Thus, we consider Alt1+Alt3 would be needed. 

	Intel 
	Support Alt 1. CRI/SSBRI for UL can be also beneficial for multi TRP HetNet deployment scenarios, where optimal DL and UL beams could be different.

	Samsung
	Support Alt4. It should first be clarified that the issue is not related to MPE-regulation-compliance, but whether the UL coverage loss resulting from UEs complying to the MPE regulation can be alleviated. With this in mind, SLS study assuming full knowledge at the NW (while utilizing 2/4 panels at the UE and slow panel selection) demonstrates marginal reduction in UL coverage loss. It is therefore expected that Alt1 or 2 (which supplies very limited info to the NW) will not offer any substantial benefit.

	Apple
	Support Alt1/Alt3.
Alt4 should not be supported.
MPE is one regulation issue, which should be prioritized. Current solution in RAN4 would result either in shrunk UL coverage (in case of P-MPR) or unutilized UL capacity (in case of fixed conservative UL duty cycle).

	Lenovo/Motorola Mobility
	Support Alt.4.

	Spreadtrum
	Support Alt.4.
For MPE issue, we think NOW is not the right time to discuss this issue in RAN1, for the necessity and feasibility is not clear, and only three RAN1 meetings left. In addition, RAN4 has specified the methods to address this issue in Rel-15, e.g., lower UL duty cycle and power back-off.

	Ericsson
	Support Alt 4. Even under ideal circumstances, we have failed to find any significant coverage gain of taking the MPE effects into account.

	Docomo
	Support Alt. 4. No enhancement is needed for MPE.

	ZTE
	Alt1+Alt3 are supported. 
Once the impact of MPE, e.g., the value of P-MPR or UL duty cycle, is beyond the threshold, the virtual PHR is triggered to be reported. The UE shall report the PHR for PUSCH with the objective of maximizing PHR value, i.e., minimizing the value of P-MPR and PL, and its associated CRI/SSBRI or UL power control parameter set, as Nokia mentioned.
Note that, in order to feed back the impact of MPE in one CC, its virtual PHR(s) can be reported together with its real PHR.

	Sony
	Given the fact that the proposal from FL is absent, we still support CRI/SSBRI (Alt.1) with introduction of new information, such as MPE from UE. In addition, enhancement on virtual PHR (Alt.3) does not conflict with Alt.1, therefore we think Alt.3 can also be supported. 

	Fraunhofer
	Support Alt. 4.

	OPPO
	Support alt 4.
To provide some benefit for NW-aware beam power backoff, the following conditions are necessary:
1) The beam with poweroff is the ‘best’ beam based on DL beam measurement
2) The Tx power using that beam reach Tx power limit
3) There exists another Tx beam that is better than the beam by considering both Tx power limit and path loss of each beam path
The scenario that the above three conditions are met at same time is corner case and the probability is very low.  SLS results from few companies also confirm that. 

	MTK
	Support Alt.1 or Alt.3 in principle. 
Some details still need to be worked out. E.g., whether to have additional information (beam specific MPR, …) in report for Alt.1 and complete missing part (e.g., MAC CE) for beam specific PHR for Alt.3.

	CATT
	Since it is becoming clear that this is a coverage enhancement issue, this is then out of the scope of the WID per our understanding. Furthermore the gain appears to be any quite limited based on existing simulation results.

	Huawei/HiSilicon
	Support Alt.4, no enhancements considering MPE issues in RAN1 for Rel-16

	Qualcomm
	Support Alt1, i.e. separate reporting for DL & UL beams

	vivo
	Support Alt.4. According to simulation results conducted by us and some other companies, the observed performance gains are marginal based on realistic MPE back-off models.

	LGE
	Support Alt.4



Issue#3.7: SRS to be configurable in DL TCI state

In multiple Tdocs including [9], [18], [26], [27], it is suggested to introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state configurations. Two companies (Intel[11] and Apple[22]) show negative views on this feature in terms of the limited number of SRS resources to support fine granularity beam sweeping for DL and the case of UEs without beam correspondence.

Proposal: Down-select one of the followings:
· Alt.1: Introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state configurations.
· Alt.2: Not support to include SRS resource ID in TCI state configurations.

Support of Alt.1: Nokia, Samsung, Ericsson, Docomo, ZTE, CATT, 
Support of Alt.2: Intel, Apple, Spreadtrum, Sony, MTK, Qualcomm, LGE

Companies’ inputs/comments (if any):
	Nokia
	Support Alt.1. 

	Intel
	Support Alt 2. The practical number of SRS resource supported by the UE is not sufficient to perform global beam sweeping on SRS making usage of SRS as spatial source in TCI not very efficient for DL beam management.

	Samsung
	Support Alt 1.

	Apple
	Support Alt 2.
To use SRS for DL beam indication would increase overhead and latency, especially when number of UEs is large. Further this cannot work for UE without beam correspondence.
In addition, if SRS is allowed to be configured in TCI state, it is not easy to count the active TCI state in UE capability.

	Spreadtrum
	Support Alt.2.
To use SRS for DL beam indication would increase UE power consumption. 

	Ericsson
	Support Alt 1.

	Docomo
	Support Alt. 1

	ZTE
	Slightly support Alt.1. Local beam sweeping for UL should be further studied.

	Sony
	Support Alt 2. The pros and cons of introducing SRS into TCI states have not been thoroughly considered and discussed, so it sounds pre-mature to agree it. 

	MTK
	Support Alt.2

	CATT
	Alt-1

	Qualcomm
	Support Alt2. It may need more study for the impact of SRS in TCI state on UE power saving. 

Suppose DL BM totally relies on SRS. gNB may trigger A-SRS beam sweep to identify best UE DL Rx beam. Then, MAC-CE activates corresponding TCI states containing selected SRS resources. So the latency saving by DCI+A-SRS over DCI+A-CSI-RS+Report may be negligible compared with the 3ms activation time. 

Also, for given UE DL Rx beam, gNB may need to refine its DL Tx beam constantly. This requires UE to send SRS repetition with higher power consumption compared with current P3, where UE does not need to send anything

Finally, for periodic DL BM based on periodic DL RS, it may have more potential to save UE power, e.g. via event triggered report. However, for periodic DL BM based on periodic SRS, UE may have to send SRS periodically

	APT
	This issue should be jointly considered with UL TCI in Issue 2.1.

	LGE
	Alt.2, similar views with Intel/Apple/Spreadtrum



Other issues
Other listed issues below may or may not be handled in this meeting depending on the allowed on/offline discussion time.
· Enhancement on Rel-15 beam group based reporting [3], [16], [22]
· Event-based beam reporting and management [19], [22], [23], [28]


Proposals in Tdoc

[1] R1-1908067	Enhancements on multi-beam operation	Huawei, HiSilicon
Proposal 1: For configuring/updating spatial relation per group of PUCCH resources, instead of introducing explicit PUCCH groups, support implicitly grouping PUCCH resources with same spatial relation configured before.
Proposal 2: For latency/overhead reduction, support UE to determine pathlossReferenceRS when it receives MAC CE based spatial relation update of SRS spatial relation.
Proposal 3: For latency/overhead reduction, support the following default UE behaviors 
· To transmit SRS resources with different Tx beams if spatial relation is not configured for SRS resources in a SRS resource set with usage as ‘beamManagement’
· To update Tx beam when active DL TCI state is changed, at least for UEs supporting only one active beam
Proposal 4: For latency/overhead reduction, support simultaneous TCI states activation and selection across multiple CCs. 
Proposal 5: For latency/overhead reduction, support UE to additionally report the max number of SSB/CSI-RS resources across all CCs within a slot, irrespective of 1Tx or 2Tx.
Proposal 6: For panel-specific UL transmission, support introducing a new panel-ID, and do not support introducing a UL-TCI framework. 
Proposal 7: Support applying the new panel-ID to the transmission for a target UL RS resource/channel by
· configuring explicit panel-ID in PDCCH ordered PRACH
· configuring explicit panel-ID in spatial relation info of SRS resource and PUCCH resource
· configuring explicit panel-ID in SRS resource and PUCCH resource without spatial relation info
· implicitly indication from the reference SRS included in spatial relation info if this SRS is configured with a panel-ID
Proposal 8: Down select from or merge the following options of UE panel status reporting
· Option 1: UE panel status reporting via a new independent procedure, such MAC CE.
· Option 2: UE panel status reporting can be performed with existing UL transmission occasions, like beam reporting, BFR, RACH, etc.
Proposal 9: UE shall assume the reported panel status is effective only after receiving the gNB response to the panel status reporting.
Proposal 10: Support panel specific power control, and support panel-specific TA measurement via contention-free and contention-based RACH procedure. 

[2] R1-1908167	Further discussion on Multi-beam operation	vivo
Proposal 1: Reuse MAC CE for PUCCH spatial relation activation/deactivation in Rel-15 to indicate the spatial relation of PUCCH resource group.
A bitmap in the MAC CE is used to indicate multiple PUCCH resources and their spatial relation.
Proposal 2: The PUCCH spatial relation configured in a BWP can be shared across different BWPs/cells.
Proposal 3: When the spatial relation information of AP-SRS for CB/NCB UL transmission is activated by MAC-CE, if DL RS is included in the spatial relation information, PL reference RS of PUSCH will follow the DL RS in the spatial relation information of the SRS(s) corresponding to the SRI.
When the spatial relation information of AP-SRS(s) for CB/NCB/BM is activated by MAC-CE, if DL RS(s) is included in the spatial relation information, PL reference RS of SRS will follow one of the DL RS(s) in the spatial relation information.
It is not supported to update the remaining power control parameters other than PL reference RS. 
Proposal 4: 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 5: 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 6: UE panel ID information can be introduced in beam reporting to assist gNB to indicate panel-specific transmission. 
Proposal 7: The gNB can indicate multiple SRIs for UL transmission, where UE can autonomously select one of the SRIs for improve coverage.
Proposal 8: SRS resource set ID can be used as the UE panel ID at least for indicating panel-specific UL transmission.
Proposal 9: Dummy SRS resource set can be configured for UE panel indication for MPUE-Assumption 3.
Proposal 10: Support Alt4, no enhancements considering MPE issues in Rel-16 RAN1 specifications. 

[3] R1-1908192	Enhancements on Multi-beam Operation	ZTE
Proposal 1: Alt.3 is supported for panel-specific transmission for UL transmission, i.e.,
· A new panel-ID is introduced, which can be implicitly/explicitly applied to the transmission for a target RS resource or resource set, for PUCCH resource, for SRS resource, FFS for PRACH
Proposal 2: The associated antenna group(s) are reported along with DL RS(s) in the panel-specific beam reporting, where the associated antenna group(s) are assumed to be activated.
· Spatial relation states including reference DL RSs associated with activated antenna groups can be dynamically switched for UL transmission.
· The panel-specific beam reporting can be applied to non-group based and group based approach in Rel-15.
Proposal 3: Study the mechanism of gNB-driven UE panel activation and deactivation for beam or CSI measurement, e.g., wake up antenna groups periodically or aperiodically for measurement to select antenna groups.
Proposal 4: The following working assumption is confirmed with modifications
The agreed ID (not excluding to reuse existing ID) for a panel can be used for panel-selection-based transmission of PUSCH, PUCCH, PRACH and SRS, among multiple activated panels.
· FFS details, including an explicit/implicit indication of the panel, also considering beam correspondence at UE.
Proposal 5: The following schemes are supported for panel-specific UL transmission.
· Regarding PUCCH transmission, the UE antenna group ID is introduced into the spatialRelationInfo per PUCCH resource.
· Regarding SRS transmission, the UE antenna group ID is introduced into the spatialRelationInfo per SRS resource in a SRS resource set, where the same UE group ID should be configured for any SRS resources in the SRS resource set.
· Regarding PUSCH transmission, no further enhancement on the UE antenna group ID is required.
· Regarding PRACH transmission, the UE antenna group ID is introduced in DCI format 1_0 for random access procedure initiated by a PDCCH order.
· FFS: other cases, e.g., PRACH for BFR.
Proposal 6: The following working assumption is confirmed with modifications
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to three groups per BWP
· Each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Each corresponding to different active spatial relation at least for single TRP case
Proposal 7:  Down-selection among the following options of grouping PUCCH resources for updating the single spatial relation.
· Opt1: PUCCH resources can be grouped based on the same SpatialRelationInfo, 
· Opt2: PUCCH resources can be grouped or indicated together through a bitmap in the corresponding MAC-CE signal where the bitmap indicates which PUCCH resources the MAC-CE command are applied.
· Opt3: PUCCH resources can be grouped based on the new group ID, which is introduced into PUCCH resource configuration.
Proposal 8:  When the spatial relation of AP-SRS/SP-SRS is activated by MAC-CE, UL power control parameters for the AP-SRS/SP-SRS can be activated via the MAC-CE.
· When the AP-SRS/SP-SRS is used for CB/NCB, UL power control parameters for PUSCH can also be activated via the MAC-CE.
· The maximum number of the configurable PL RSs is increased to 16. 
· Note that the UL power control parameters include P0, alpha, PL RS and a closed loop process. 
· FFS: Usage and benefit that the downlink RS for PL follows the downlink RS in spatial relation.
Proposal 9: Enhance PHR reporting to determine beam-specific MPE impact transparently 
· Beam-specific P-MPR is introduced in UL power control framework
· Support UE to report CRI/SSBRI or UL power control parameter set along with virtual PHR for PUSCH.
· For one CC, multiple virtual PHRs and a real PHR can be included in a PHR reporting together.
· FFS: Enhancement on triggering condition for the enhanced virtual PHR.
· FFS: virtual PHR for SRS.
Proposal 10: Support sharing of the same set of RRC-configured TCI states among multiple CCs/BWPs in a CC group, such that the same subset of TCI states can be activated by one MAC-CE command in a reference CC/BWP is applicable to PDSCH transmission in other CCs/BWPs in the same CC group.
· FFS: The determination of source RS for QCL Type-A in the target CC/BWP according to the source RS for QCL-Type A or QCL-Type D indicated in the shared TCI states of reference CC/BWP.
· Option 1: The relation between the source RSs in the target CC/BWP and reference CC/BWP according to the same resource ID (or plus a configurable offset).
· Option 2: The relation between the source RSs in the target CC/BWP and reference CC/BWP according to the same QCL-Type D assumption
· Note that the source RS for QCL-Type A of target CC/BWP shall share the same QCL-Type D source as the source RS for QCL-Type A in the reference CC/BWP
· Option 3: Configurable one-to-one mapping between QCL-Type A source RSs of reference CC/BWPs and those of the target CC/BWP. 
· FFS: PDCCH or CSI-RS
Proposal 11: If spatial relation info for PUCCH/SRS is not configured in FR2, UE assumes that the spatial relation of the PUCCH and SRS is determined according to QCL Type-D RS of the CORESET that is associated with a monitored search space with the lowest CORESET-ID in the latest slot.
· FFS: the CORESET should be selected from the CORESET group associated with the PUCCH and SRS, in the multi-TRP case.

[4] R1-1908233	Views on Panel Activation and Deactivation	InterDigital, Inc.
Proposal 1: RAN1 considers CSI-RS enhancement for panel activation/deactivation. 
Proposal 2: RAN1 considers SRS transmission for indication of a selected hot panel.

[5] R1-1908324	Enhancements on multi-beam operation	Fujitsu

[6] R1-1908352	Discussion on Multi-beam Operation Enhancements	OPPO
Proposal 1: If UL-TCI framework is supported, a CORESET or a PUCCH resource can be configured as spatial relation source for PUSCH.
Proposal 2: For UE with beam correspondence, the TCI states configured/activated for PDSCH are re-used to provide spatial relation source for PUSCH.
Proposal 3: Panel-specific transmission shall support fast activating/ deactivating Tx panel(s) for efficient power consumption in multi-panel UEs.
Proposal 4: Clearly specify that one SRS resource set for uplink beam management is mapped to one UE Tx panel.
Proposal 13: Confirm the WA of supporting two PUCCH groups for updating/indication of a single spatial relation per group.
Proposal 14: Do not configure the PUCCH group explicitly and do not introduce explicit ‘PUCCH group ID’. Support the following methods for determining spatial relation for a PUCCH resource:
•	The UE is indicated with two spatial relations for PUCCH. For a given PUCCH transmission, the UE determine the spatial relation according to the TRP that receives the PUCCH transmission. This method is applicable to multi-TRP case.
•	The gNB indicate the index(es) of PUCCH resources for one spatial relation. This method is applicable to single-TRP case with two indicated spatial relation for PUCCH.
Proposal 15: The method of Tx beam indication for PUSCH scheduled by DCI format 0_0 shall be re-designed, at least for multi-TRP case.
Proposal 16: RAN1 study further on addressing MPE issues in rel16 and the following shall be considered:
•	In DL beam reporting, UE reports a hypothetical Tx power room for each reported CRI/SSBRI by taking into account power bake-off on each beam direction.
•	For an SRS resource for uplink beam management, the UE reports information of power back-off value applied on the Tx beam direction of that SRS resource. 
Proposal 17: When M ≤ 8 TCI states are configured, no activation command is used to map TCI states to DCI codepoints for the dynamic beam indication of PDSCH and the UE can assume the TCI states configured in RRC are mapped to DCI codepoints directly.
Proposal 18: Rel-16 supports up to 4 SRS resources for codebook-based PUSCH.

[7] R1-1908380	Enhancements on Multi-beam Operation	MediaTek Inc.
Proposal 1: Do not support UL-TCI (as in Alt.2) in Rel-16.
Proposal 2: panel-ID is explicitly configured to UE
Proposal 3: Extend number of SRS resource set for codebook/nonCodebook
Proposal 4: For MPE enhancement, continue studying Alt.1 and Alt.3
•	For Alt.1
o	Separate DL and UL report
	FFS: reporting resource (e.g., reporting channel, priority rules)
o	UL report includes CRI/SSBRI/SRI/[Panel-ID]
	FFS: whether to report beam specific pathloss, MPR or PHR
•	For Alt.3
o	Introduce beam/panel specific PHR and the corresponding MAC CE report  
Proposal 5: MPE enhancement is UE optional feature
Proposal 6: U-3 procedure which allows UE local TX beam sweeping around an indicated spatial relation information is supported for reducing UL beam training overhead.

[8] R1-1908427	Discussion of Beam Failure Recovery for SCell	China Unicom

[9] R1-1908502	Enhancements on multi-beam operation	Samsung
· DL/UL beam indication with reduced latency/overhead:
1. Introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state definition
2. Support DCI format 0_0 for any SCell in FR2 even when PUCCH resource configuration is absent 
3. On the MPE mitigation issue, agree on Alt4 (no enhancements considering MPE issues in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specification support) for Rel.16 
· Note: This issue can be revisited in Rel.17 where enhanced spec support on multi-panel and more latency/overhead-efficient multi-beam operation are available 
· UL beam indication for multi-panel UE:  For Rel.16 UL beam indication,
1. Support Alt2 (UL TCI-based framework)
· No new panel ID needs to be defined
· Depending on the UL transmission scheme, a panel can be associated with one SRS resource or one SRS resource set

[10] R1-1908603	On multi-beam enhancements	CATT
Proposal 1	gNB controls UE beam/panel by implicitly controlling the reference RS resource.
Proposal 2	Panel/beam selection could be done jointly. There is no clear need for a “panel identifier” separate from “beam identifier”.  
Proposal 3	Introduce UL-TCI field to implicitly indicate the uplink beam/panel for PUSCH, which signals the ID of SRS_BM or SSB/CSI-RS. 
Proposal 4	Introduce a UL-TCI field in the triggering grant for A_SRS_CSI, which implicitly provides the uplink beam for A_SRS_CSI. The UL-TCI signals the ID of SRS_BM or SSB/CSI-RS. 
Proposal 5	Support dynamic indicating the panel/beam of PUCCH through UL-TCI, where UL-TCI is explicitly carried in DL grant, or implicitly conveyed through TCI of PDCCH/PDSCH.
Proposal 6	Uplink power control parameters could be associated to and adjusted with the UL-TCI state.  
Proposal 7	Panel-specific transmission timing adjustments could be considered.
Proposal 12	No enhancements considering MPE issue in Rel.16 RAN1 specification.

[11] R1-1908654	Discussion on multi-beam enhancements	Intel Corporation
Spatial relation update for aperiodic SRS resources 
•	It should be further clarified whether the working assumption of spatial relation update on SRS resource level for aperiodic SRS resource set configured with antenna switching is targeting CSI acquisition for NC-JT with multiple reception beams or some other purpose
•	Spatial relation update for A-SRS resource should be supported by using approach which is similar to spatial relation update supported for SP-SRS resource
•	Send LS to RAN4 to inform about support of independent spatial relation configuration for SRS resources of SRS resource set configured with antenna switching and the need to retain the existing guard intervals for SRS resources considering according to earlier LS from RAN4 in [2]
•	Consider power control configuration for SRS resource level with MAC CE based activation of power control parameters for SRS resource sets configured with antenna switching and different spatial relation info
Spatial relation update for PUCCH resources
•	PUCCH resource group is explicitly configured by RRC
o	FFS whether PUCCH resource ID should be associated with at most one PUCCH group
•	Retain capability in MAC for updating spatial relation info for PUCCH on resource level in addition to PUCCH group level irrespective of PUCCH group configuration
•	Support at most two PUCCH groups in Rel-16
Extension of TCI state with SRS resource
•	SRS resource is not supported in DL TCI as spatial source, since the practical number of beams that can be used for SRS transmission is limited to be used as good reference for DL beam management
Beam activation for a group of CCs
•	Joint activation of multiple TCI states for a group of CC is not sufficient to address the overhead and latency issues of activating beam
•	Consider joint activation framework that would allow changing TCI state along with reference signals (e.g. TRS) across group of CCs
Beam reporting with MPE considerations
•	Introduce SSBRI and CRI reporting targeting UL transmissions
o	SSBRI and CRI reporting for UL should take into account additional constraints existing at the UE such as MPE
o	Include power offset signalling in the reporting configuration to account possible Tx power difference of TRPs for accurate UL beam selection in multi-TRP scenarios
Panel indication for UL transmission
•	It should be further discussed the use case of panel signalling before making conclusions on Alt. 2 and Alt. 3 for UL panel indication

[12] R1-1908700	Discussion on multi-beam based operations and enhancements	LG Electronics
Proposal 1: Alt.2 (UL-TCI) and Alt.3 (Panel-ID) are both introduced in Rel-16. 
· A UL-TCI state is used for both beam and panel management, which is comprised of following information
· Spatial relation RS (a SSB resource, a CSI-RS resource, or a SRS resource)
· UE panel ID (optional field for multi-panel UEs)
· A pool of UL-TCI states are configured by RRC, in which the UL-TCI states can be configured to PUCCH, SRS, PUSCH, and PRACH.
· For PUCCH, a UL TCI state can be configured to each PUCCH resource instead of PUCCH-spatial-relation in Rel-15.
· For SRS, a UL TCI state can be configured to each SRS resource instead of SRS-spatial-relation in Rel-15.
· For PUSCH, a new UL-TCI field can be optionally configured in DCI format 0_1 in addition to the existing SRI field.
· Code-points of the UL-TCI field in DCI can only refer to SRS as the spatial relation RS
· If both UL-TCI and SRI fields exist in DCI format 0_1, a default state of UL-TCI field is defined and used as a flag to let UE follow the SRI field as valid in the same way of Rel-15. 
· Other states of the UL-TCI field make the SRI field invalid, and UE should only follow the indicated UL-TCI state.
· For PRACH, a UL TCI state only containing panel-ID can be configured at least for PDCCH-ordered PRACH transmission, with other cases FFS.
Proposal 2: At least for RAN1 discussion purpose, the definition of “panel” is given as one or multiple as combination of below depending on different UE implementation.
· Unit of antenna group to control its Tx beam independently
· Within a panel, one beam can be selected and used for UL transmission.
· Across different panels, multiple beams (each selected per panel) may be used for UL transmission
· Unit of antenna group to control its transmission power independently
· Unit of antenna group to control its transmission timing independently
· Note: How to map the panel ID to Tx antennas are up to UE implementation.
· Note: Once a UE maps its Tx antennas to panel IDs, the UE should not change the mapping.  
Proposal 3: Supporting up to two groups already achieve a significant overhead/latency reduction for PUCCH spatial relation update in Rel-16, and a simple explicit signaling for this feature seems to be sufficient which can be handled by RAN2.
Proposal 4: The supported feature of MAC CE based spatial relation update for aperiodic SRS per resource level should have no restriction on applicable SRS usages, and the working assumption should be confirmed.
Proposal 5: For default spatial relation for PUCCH and SRS, at least SRS for beam management should be excluded for this default behavior, since SRS beam sweeping behaviors are already depending on the presence of the spatial relation info.
Proposal 6: For overhead and latency reduction required for RX beam selection,
· Add an RRC parameter (e.g., up to 2 bits under NZP-CSI-RS-config IE) to indicate the existence of other NZP-CSI-RS resource(s) configured for other UE(s) on the symbols of the given NZP-CSI-RS.

[13] R1-1908721	Discussion of multi-beam operation		Lenovo, Motorola Mobility
Proposal 5: Do not introduce UL-TCI states for UL transmission in Rel-16.
Proposal 6: gNB shall explicitly assign an unique ID for each panel and each panel ID is associated with a set of higher layer parameters, e,g, per SRS resource set or SRS resource or PUCCH resource.
Proposal 7: The received panel ID should be reported along with the L1-RSRP/SINR/CRI reporting for the potential multi-panel reception.
Proposal 8: How to indicate the activated panel information to the gNB should be FFS.
Proposal 9: Guard period with at least one symbol should be defined for panel switching or beam switching based UL transmission.
Proposal 10: Confirm the working assumption:
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
Proposal 11: Multiple PUCCH resources can be contained in one PUCCH spatial relation Activation/Deactivation MAC CE and the maximum number of PUCCH resources can be contained in one PUCCH spatial relation Activation/Deactivation MAC CE is configured by higher layers.

[14] R1-1908784	Enhancements on multi-beam operation	Sony
Proposal 1: Within Alt.3, the ID explicitly configured in SpatialRelationInfo can be used for UL panel-specific beam selection.
Proposal 2: Confirm the working assumption on explicit panel-specific indication on PUSCH/PUCCH/SRS and include PRACH with conditions FFS.
Proposal 3: RAN1 needs to study and specify (if necessary) whether a beam can support up to two independent layers, separated by polarization.
Proposal 4: For UL panel-specific transmission, RAN1 clarifies the antenna panel definition considering the capability of analog beamforming.
Proposal 5: For a UE configured with more than 1 CCs, support the PDSCH TCI states activation/deactivation with single MAC CE to reduce overhead.
Proposal 6: For MPE issue, RAN1 supports that a UE reports CRI/SSBRI (Alt.1) to reflect the UL Tx beam(s) with potential MPE issue.

[15] R1-1908857	Discussion on multi-beam operation		NEC

[16] R1-1908870	Enhancements on multi-beam operation	CMCC
Proposal 1: To support panel-specific UL transmission, DL beam reporting should be enhanced to report the panel-ID that UE has used to receive the CSI-RS/SSB along with CRI/SSBID. 
Proposal 2: Explicit PUCCH groups should be defined as part of PUCCH resources in one PUCCH resource set, and each corresponding to different spatial relation.
Proposal 3: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE. 
Proposal 4: The enhancement of group-based beam reporting should be considered in Rel-16 for both multi-panel and multi-TRP transmission.

[17] R1-1908886	Enhancements on multi-beam operation	China Telecommunications
Proposal 1: Introduce a new panel-specific ID, which can be implicitly/explicitly applied to the transmission for a target RS resource or resource set, for PUCCH resource, for SRS resource, FFS for PRACH.
Proposal 2: The agreed panel ID can be used to differentiate separate beams and panel configurations, such as transmission power, panel switching delay.
Proposal 3: The agreed panel ID can be used for indicating a UE Tx panel among multiple activated panels for PUSCH, PUCCH, and SRS transmission.
Proposal 4: Support both gNB indication on UE’s panel activation/deactivation and UE’s own decision on some of UE’s panel activation/deactivation with informing this to gNB.
Proposal 5: In Rel-16, panel-specific power control for panel-specific UL transmission(s) is supported.
Proposal 6: Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission, which can be reported jointly with existing DL beam reporting.
Proposal 7: Reuse Rel-15 beam specific PHR reporting to determine beam-specific MPE impact transparently, i.e., by difference value between Pc,max (which is calculated based on P-MPR) and the required transmission power.
Proposal 8: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.

[18] R1-1908928	Discussion on Multi-beam Operations	Asia Pacific Telecom co. Ltd
Proposal 1: support introducing default spatial relation info for PUCCH and for SRS with the following considerations:
-	PUCCH resource group-specific default spatial relation, which can be associated to different CORESETs corresponding to different TRPs.
-	Default pathloss reference RS for PUCCH should be specified if pucch-SpatialRelationInfo is not provided.
-	Differentiation of default spatial relation info between P/SP and AP PUCCH/SRS.
Proposal 2: A panel is defined as FL Opt-1 candidate, with the following modification:
-	Opt-1: Unit of antenna group to control 1-port beam independently
Proposal 3: Support Alt.3. Alt.2 is not supported in order to avoid repeating similar argument in Rel-15.
Proposal 4: Consider extending DL TCI framework for UL spatial filter information indication by adding UL RS to TCI state.

[19] R1-1908959	Discussion on multi-beam operation		Spreadtrum Communications
Proposal 1: In Rel-16, the supported feature of MAC CE based spatial relation update for aperiodic SRS is also applicable to the usage of antenna switching per resource level.
Proposal 2: Study event triggered beam reporting where partial beam failure happens
-	The report at least should include failed beam index, and if new beam could be identified, the corresponding information could also be included.
-	Dedicated PUCCH resource could be configured for the report, or SR triggered PUSCH resources could also be utilized for the report
Proposal 3: Support to introduce a new ID for indicating panel-specific UL transmission.
Proposal 4: Not support to introduce UL-TCI framework for panel-specific UL transmission in Rel-16.
Proposal 5: panel ID can be explicitly configured in reference RS, e.g., in spatial relation info.
Proposal 6: Support panel-selection-based transmission of PUSCH, PUCCH and SRS, among multiple activated panels.
Proposal 7: Support Alt4: No enhancements considering MPE issues in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specification support.

[20] R1-1908973	Enhancements on Multi-beam Operation	Fraunhofer IIS, Fraunhofer HHI
Proposal 1: A panel is defined as a set of UE antenna ports that can independently control the direction and power of a UE beam.
Proposal 2: The SRS port(s) of all SRS resource(s) of an SRS resource set map to antenna ports associated with a single panel.
Proposal 3: For PUCCH resources, an explicit indication by the gNB of the panel from which the PUCCH resource shall be transmitted is not required. The UE’s implementation either determines the panel for the PUCCH transmission when a DL RS is used as a spatial source, or the panel used for the SRS indicated as the spatial source is used for transmitting the PUCCH resource.
Proposal 4: Introduce a UL-TCI framework in Rel-16 to indicate spatial relation for PUCCH, PUSCH, and SRS.
o	The port-indication for various UL channels and SRS is handled separately from the UL-TCI framework.
Proposal 5: Explicit grouping of PUCCH resources shall be performed by the gNB via higher layer configuration.
•	FFS: The ID used for explicit PUCCH resource grouping and the maximum number of allowed PUCCH resource groups.
Proposal 6: Introduce joint signalling of TCI-state for CORESET(s) and PUCCH-SpatialRelationInfo for a group of associated PUCCH resources via MAC-CE or RRC configuration.
•	The PUCCH resource grouping method shall be decided in the multi-TRP agenda item.
Proposal 7: Enable derivation of pathloss reference RS for PUCCH resources from the spatial source of 
o	the PDCCH indicating the PUCCH resource (or)
o	the PDSCH for which the HARQ ACK/NACK is transmitted by the PUCCH resource.

[21] R1-1908975	On enhancements for multi-beam operations for NR MIMO in Rel. 16	Panasonic
Proposal 1: The supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level in NR MIMO Rel. 16.
Proposal 2: For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, up to two groups per BWP should be supported in NR MIMO Rel. 16.
Proposal 3: Configuration PUCCH groups in multi-TRPs should be adopted in multi-beam operations for simultaneous update/indication of a single spatial relation per group of PUCCH by MAC CE in NR MIMO Rel. 16
Proposal 4: For NR MIMO in rel. 16, gNB can configure/indicate panel-specific transmission for UL transmission, via a new panel-ID is introduced, which can be implicitly/explicitly applied to the transmission for a target RS resource or resource set, for PUCCH resource, for SRS resource, FFS for PRACH
-	A panel specific signaling is performed using the new panel-ID implicitly (e.g., by DL beam reporting enhancement) or explicitly.
-	If explicitly signaled, the ID can be configured in the target RS/channel or reference RS(e.g., in the DL RS resource configuration or in spatial relation info).
-	No new MAC CE is specified for the purpose of introducing the ID.

[22] R1-1909048	Remaining Issues for Multi-beam opeartion	Apple Inc.
Proposal 2-1: Enhancement for the MPE scenario in Rel-16 should be introduced. 
Proposal 2-2: With regards to MPE solutions, either Alt1 or Alt3 should be supported.
Proposal 3-1: SRS based DL beam indication should not be supported.
Proposal 3-2: NR to support UE event based aperiodic beam measurement reporting. FFS: the detailed events and configurations.
Proposal 3-3: Confirm the working assumption to apply MAC CE based spatial relation info to aperiodic SRS for antenna switching.
Proposal 3-4: The decision on PUCCH resource grouping scheme should be made after there is clear conclusion on whether multi-TRP/panel operation would be supported for FR2 in Rel16.
Proposal 3-5: Enhancement for the MPE scenario in Rel-16 should be introduced.
Proposal 3-6: With regard to MPE issue, Alt1 (separate beam reporting for UL/DL beam selection) should be supported.
Proposal 4-1: UE panel should be defined as a group of antenna ports, and from different panels different pathloss could be observed from a certain direction.
Proposal 4-2: Support to extend Rel-15 group based beam reporting to support more than 1 beams within a group, where each group can correspond to one UE panel.
Proposal 4-3: For panel indication to facilitate panel specific beam selection, Alt2 (panel indication is based on either a beam reporting or an explicit ID) should be supported.

[23] R1-1909076	Enhancements on multi-beam operation	AT&T
Proposal 1: a UE triggered beam management procedure should be studied in NR for overhead reduction
Proposal 2: DL beam reporting enhancements to include receive beam information should be considered for efficiency and overhead reduction. 
Proposal 3: Support Alt. 4 with no further standardization effort in RAN1 for MPE considerations

[24] R1-1909126	Enhancements on beam management	Beijing Xiaomi Electronics
Proposal 3: A new panel specific ID should be introduced for UL transmission.
Proposal 4: We support Alt.1 and Alt.3 for panel selective PRACH transmission.

[25] R1-1909202	Discussion on multi-beam enhancement	NTT DOCOMO, INC.
Proposal 3-1: If spatial relation info for PUCCH/SRS is not configured in FR2, UE assumes the spatial relation follows the default TCI state of PDSCH/A-CSI-RS
· Note: the default TCI state is same as Rel. 15, i.e. QCL assumption of the CORESET associated with a monitored search space with the lowest CORESET-ID in the latest slot
Proposal 3-2: Confirm following WA of RAN1#97:
· For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
Proposal 3-3: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE 

[26] R1-1909210	Enhancements on Multi-beam Operation	Nokia, Nokia Shanghai Bell
Proposal 1: Confirm working assumption that the supported feature of MAC CE based spatial relation update for aperiodic SRS is applicable to the usage of antenna switching per SRS resource level.
Proposal 2: Confirm the working assumption from RAN1#97.
Proposal 3: Support up to four PUCCH groups. Groups may be for the single TRP or multiple TRPs.
Proposal 4: Support determining spatial QCL source for e.g. CSI-RS for CSI acquisition, CSI-RS for RLM, PUCCH and SRS for codebook/non-codebook from the activated TCI state of the certain CORESET when TCI state (downlink) or spatial relation info (uplink) is not explicitly configured for the resource.
Proposal 5: Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE.
Proposal 6: MAC-CE updated RS for PL is QCLed (QCL-TypeD) with the downlink RS used as a spatial relation for SRS / PUSCH.
Proposal 7: When the spatial relation of AP-SRS for CB/NCB UL is activated by MAC-CE, UL power control parameters for PUSCH can be activated via the MAC-CE.
Proposal 8: RS for PL measurement is associated to DL source RS of spatial relation info. gNb can configure the same pathloss RS to multiple of DL source RS of spatial relation info.
Proposal 9: Support TCI-state specification to use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS in Rel-16 NR.
Proposal 10: Text proposal to 3GPP TS 38.331 in Annex. A, required changes marked with green color.
Proposal 11: Support Alt1+Alt3 enhanced with possibility for PHR reporting per candidate UL beam for beam management enhancements considering MPE issues.
Proposal 12: Support new panel ID to be defined in RS configuration.
Proposal 13: Support panel specific L1-RSRP measurement and reporting to enable associating the (panel) identifier to the DL RS being the spatial source for the target UL signal.
Proposal 14: Merge Alt3 into Alt2 in a way that:
· panel ID is defined
· panel ID can be configured/associate to a spatial source RS
· UL TCI state includes a spatial source RS which can be associated to a panel enabling panel specific signalling using UL-TCI state
Proposal 20: Study the potential of UE event driven/based mechanisms for beam management.

[27] R1-1909225	Enhancements to multi-beam operation	Ericsson
Proposal 1	The supported feature of MAC CE based spatial relation update for aperiodic SRS per SRS resource level is applicable to all supported usages
Proposal 2	Do not confirm the WA of at least up to two groups of PUCCH resources per BWP, if RAN2 agrees to reuse the CA framework for supporting multi-PDCCH NC-JT with separate HARQ entities per TRP.
Proposal 3	Support updating with a single MAC CE message the spatial relations of all PUCCH resources across all the configured BWPs in a serving cell.
Proposal 4	Introduce concept of flexible spatial relation that enables the UE to update the UE TX beam by itself without the NW updating the spatial relations.
Proposal 5	Introduce the possibility to use a CORESET when configuring a spatial relation.
Proposal 6	When the spatial relation is defined by a CORESET, the UE would use the RS(s) in the active TCI state of the CORESET as pathloss reference RS.
Proposal 7	Increase the maximum number of PUCCH pathloss reference RSs to 64.
Proposal 8	Introduce the possibility to activate SRS resource sets using MAC CE.
Proposal 9	Increase the maximum number of PUSCH pathloss reference RSs to 64.
Proposal 10	Introduce MAC CE activation of SRI-PUSCH-PowerControl structures, and state that the SRI points into the activated subset.
Proposal 11	Introduce the possibility to configure several QCL sources for one RS.
Proposal 12	Introduce the possibility to configure an aperiodic TRS with the same source TCI states as the periodic TRS.
Proposal 13	Introduce the possibility to configure SRS in a TCI state to indicate ‘QCL-TypeD’.
Proposal 14	No enhancements considering MPE issues are introduced in Rel-16 RAN1 specifications. It is up to UE implementation in conjunction to RAN4 specification support.
Proposal 15	Define an UL TCI state that is used to control the spatial properties of all UL transmissions.
Proposal 16	A PUCCH configuration would contain a list of UL-TCI-StateIds, and MAC CE would be used to activate UL TCI states for PUCCH resources using a pointer into that list.
Proposal 17	An SRS configuration would contain a list of UL-TCI-StateIds, and each SRS resource would include a field that points into that list.
Proposal 18	The UL TCI of an SRS resource can be updated using MAC CE, similar to spatial relations for SRS.
Proposal 19	A PUSCH configuration would contain a list of UL-TCI-StateIds, and the scheduling DCI points into that list.

[28] R1-1909273	Enhancements on Multi-beam Operation	Qualcomm Incorporated
Proposal 7: For enhanced reliability and robustness, support single DCI transmission over multiple TCI states
Proposal 8: Study and specify PUCCH repetition/ selection across multiple beams for enhanced reliability and robustness
Proposal 9: Study and specify L1 event trigger-based report for fast beam selection.
Proposal 10: Mechanisms to reduce latency in beam selection for CDRX operation shall be studied and specified.
Proposal 12: Confirm the working assumption that MAC-CE based spatial relation update is per resource level for A-SRS with usage of antenna switching 
Proposal 13: For using one MAC-CE to update a single spatial relation per group of PUCCH, support more than 2 PUCCH groups per BWP, and support at least explicit signalling for PUCCH group indication
Proposal 14: Support using MAC-CE to update path loss RS for power control
Proposal 15: If PL RS is not configured and downlink RS is configured in spatial relation for UL transmission associated with this PL RS, support the PL RS to follow the downlink RS in spatial relation

Proposal 16: For PUCCH/SRS without configured spatial relation, corresponding Tx beam follows the default PDSCH beam on same CC as PUCCH/SRS
Proposal 17: Support one MAC-CE activating same set of TCI state IDs for all active BWPs/CCs in the same band on FR2 as the applied BWP/CC indicated in the MAC-CE
· Support of this feature can be indicated by UE capability
· For UE supporting this feature, gNB shall ensure same QCL-TypeD RS is configured for same TCI state ID for all BWPs/CCs in each band used by the UE on FR2
Proposal 18: Support MAC-CE update of QCL for periodic CSI-RS
Proposal 19: Support UE to report CRI/SSBRI where the CRI/SSBRI refers to a preferred spatial relation RS for UL transmission
Proposal 20: For xCarrier PDSCH scheduling with scheduling CC’s SCS smaller than scheduled CC’s SCS, timeDurationForQCL has duration of   in terms of symbols on scheduled CC, where X has value in FG 2-2 based on SCS for scheduled CC
	If scheduling CC’s SCS is equal to or larger than scheduled CC’s SCS, timeDurationForQCL has value in FG 2-2 based on SCS for scheduled CC

[29] R1-1909382	Enhancements on multi-beam operation  	KDDI Corporation
Proposal 1: For activation and deactivation of UE’s panel, the following issues need to be considered. 
•	gNB indication about panel activation based on UE reporting 
•	UE triggered panel activation 
•	FFS: Whether the number of UE panels is included in reporting contents
Note: This mechanism takes multi-TRP transmission activation and deactivation function into account.
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