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Introduction
In this FL summary of Enhancements on Multi-beam Operations, the first sub-bullet below is 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 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

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

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: Updating pathloss reference RS for PUSCH/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.

Agreement@RAN1#98
Continue discussion on the support of updating pathloss RSs for power control for PUSCH and SRS via MAC-CE, including the following candidates until RAN1#98bis:
· Option 1: For codebook based PUSCH transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.
· FFS: the cases of non-codebook based PUSCH, SRS
· Option 2: Pathloss RS is associated/configured for downlink RS in spatial relation info.
· gNB can configure more than 4 pathloss RSs.
· Option 3: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE
· FFS: The other power control parameters including P0, alpha, and a closed loop process index are also activated by the MAC-CE
· FFS on whether to support the number of configured pathloss RSs are more than four.
· Note: The MAC-CE is the activation MAC CE for ap-SRS/sp-SRS.
· Option 4: Support updating TCI state for periodic CSI-RS by MAC CE.
· Note: The periodic CSI-RS is used for pathloss reference.
· Option 5: Support semi-persistent CSI-RS for pathloss reference RS.
· Note: Baseline is that the same transmission power is applied within SRS resource set (same as Rel-15).

Agreement@RAN1#98bis
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.
· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.
· Baseline is X=4.
· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.

Working assumption:@RAN1#98bis
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Working assumption:@RAN1#98bis
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.




The first issue to be resolved, based on the agreements and working assumptions made in RAN1#98bis, is on the “maximum configurable pathloss RSs by RRC”, according to the Note below as part of the agreements (and considering Alt.3 already adopted in the working assumptions). 
· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.
Furthermore, there is a suggestion at least by [3] that this number of maximum configurable pathloss RSs can be determined as the same value for PUSCH, PUCCH, and SRS, commonly. Considering this as well, the following proposal is given for decision:

Proposal 1: On power control for PUSCH, [PUCCH], and SRS, the number of maximum configurable pathloss RSs by RRC is increased to
· Alt.1: 8
· Supported by OPPO, LGE
· Alt.2: 16
· Supported by LGE,
· Alt.3: 64
· Supported by ZTE, Ericsson, DOCOMO, CATT, Huawei, HiSilicon, vivo, Nokia/NSB, Fraunhofer, Qualcomm, LGE
· Alt 4: up to 4 in addition to existing Rel.15
· Supported by Samsung
· Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 
Companies’ inputs/comments (if any):
	Apple
	We think no matter which alternatives are selected, we should clarify that this is for configuration purpose regardless of whether the pathloss RS is updated by MAC CE or RRC. UE is still only required to track up to 4 pathloss RS.

	DOCOMO
	Support Alt.3 

	ZTE
	Support Alt.3, and also the bracket for PUCCH should be removed.

	CATT
	We are fine with Apple’s clarification. 

	Samsung
	We suggest the following proposal:
· On power control for PUSCH, [PUCCH], and SRS, up to 4 additional pathloss RSs can be configured in addition to the existing Rel-15 pathloss RSs
Note: UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4.  

	vivo
	We sympathize the choice of 64 due to the fact that we have 64 SSBs in a cell.

	Sony
	We have no strong view on how many PL RSs can be configured to a UE, but we are aligned with Apple’s clarification that a UE only needs to track up to 4 PL RSs at a given time instance. 

	Lenovo/Motorola Mobility
	We share the same view of Apple and Sony. No matter how many pathloss RSs can be configured for the UE, UE is only required to track up to 4 pathloss RSs.

	OPPO
	We think the number of “active” path loss RSs that are activated for PUSCH/PUCCH/SRS shall be limited to be up to 4. 
The path loss RS is only for configuration purpose, which is also clearly stated in the agreement of last meeting.  The UE does not need to track all the configured path loss RSs. Actually, the UE only needs to track/measure the ‘active’ path loss RSs that are used for PUSCH/PUCCH/SRS transmission. The total number of those ‘active’ path loss RSs shall be upper bounded by 4

	Nokia/NSB
	Support Alt 3

	Fraunhofer
	Support Alt. 3 for PUCCH, PUSCH and SRS

	MTK
	Agree with Apple and OPPO. If more than 4 configurable pathloss RSs is agreed, We need to limit max number of simultaneous monitoring pathloss RS by UE capability

	Qualcomm
	Support Alt. 3 for PUSCH and SRS. 
For max 64 configurable pathloss RSs for PUCCH, we support it in principle, but additional function is needed to enable this: PUCCH PL RS per PUCCH spatial relation can be overwritten by MAC-CE, to guarantee total activated PL RS  4 in case of active PUCCH spatial relation > 4. 
For example, suppose 64 configured PUCCH-SpatialRelationInfo use 64 SSBs as both spatial RS and pucch-PathlossReferenceRS. If 8 PUCCH-SpatialRelationInfo are activated, total activated pucch-PathlossReferenceRS is 8 as well due to RRC configured mapping. Need to dynamically overwrite  pucch-PathlossReferenceRS such that total activated PL LS number is  4.

	Huawei, HiSilicon
	Support Alt 3

	LGE
	We are also fine for Alt.3 with adding the above note.

	
	



The second issue to be discussed is raised by Apple [22] with observation that “After measuring 5 samples, to derive the pathloss would rely on cross-layer processing, which would require more than 1 slot, especially for 120kHz SCS”.

Proposal 2: For the working assumptions of MAC CE based pathloss reference signal update, change the “1 slot” into “2 ms”.
· Send an LS to RAN4 with this update and ask RAN4 to specify it.

Companies are encouraged to share views on this.
Companies’ inputs/comments (if any):
	Apple
	To clarify a little bit, since UE can only measure the 5th L1-RSRP after measuring the 5th samples, and then L1 would send such L1-RSRP to L3 for higher layer filter, and then L3 would send the filtered RSRP back to L1. 1 slot delay is not sufficient for such cross-layer processing, especially for 120kHz SCS.

	ZTE
	In technical, we can open to extend this timeline requirement after receiving the 5th measurement sample. As far as I know, this issue is being discussed in RAN4. 

	Ericsson
	RAN1 should focus on the signalling design and leave requirements to RAN4. We propose to remove the statement on the number of measurement samples, and use statements similar to other MAC CE activation delays. If RAN4 wants to define requirements for this, RAN4 can do that.

	CATT
	Same view as Ericsson. Suggest to update the WA accordingly.

	Samsung
	We already sent an LS to ask RAN4’s opinion on the whole WA. We may be fine to send another LS to highlight this aspect but no need to update the WA without any inputs from RAN4 for now.

	Sony
	Technically, we believe the L3 and L1 interaction within a UE may take some fixed time depending on UE capabilities. But ‘1 slot’ is varying time depending on different SCSs configured. To make the working assumption works well, we support to ask RAN4’s opinion. 

	Lenovo/Motorola Mobility
	Agree with Ericsson.

	OPPO
	We suggest to remove the part of “application time” from the WA:
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.

How to measure the higher layer filtered RSRP shall be up to UE implementation.


	Nokia/NSB
	Agree with Ericsson. The proposal made above would not have impact on RAN1’s discussion focusing on whether MAC CE based update/activation of PL-RS is valid. So no further discussion is needed

	Qualcomm
	This may not be needed from RAN1 perspective. It can be discussed in RAN4 without LS sent. 

	Huawei, HiSilicon
	In our view, the raised issue on delay for cross-layer communication can be addressed by UE implementation (e.g., strive to pass down this particular information with smaller delay). We also prefer not to update the WA before receiving feedback from RAN4. 

	
	

	
	

	
	

	
	

	
	



After remaining issues are resolved, the two working assumptions are desired to be confirmed. At least, Ericsson, LGE, China Telecom, [Nokia], [Sony], [Fraunhofer], and vivo suggested to confirm the WAs. 
Considering the last meeting of Rel-16, the following proposal should be treated to finalize this issue, if possible, including one clarification suggested by vivo in that “In Rel-15 UE has to monitor maximum 4 PL RSs which should be used as a baseline. When the configured PL RSs by RRC is smaller or equal to 4, UE can track all the configured PL RSs and if a PL RS is activated by MAC CE, the application time is not required.”

Proposal 3: Confirm the working assumptions on MAC CE based pathloss reference signal update, with adding the following clarification.
· If the configured PL RSs by RRC is smaller or equal to 4, when a PL RS is activated by MAC CE, the application time is not required.

Companies are encouraged to share views on this.
Companies’ inputs/comments (if any):
	Apple
	We understand such update could be with some technical benefit, but we think it is better to have a unified design from implementation perspective. Thus, no matter how many RSs are configured, there could be only a single applicable time. Different applicable time may be challenging to UE if we consider some corner cases, e.g. BWP switching, where one BWP is configured with <4 pathloss RS while the other is configured with >4 pathloss RS.

	DOCOMO
	Support the FL proposal

	ZTE
	Support the FL proposal

	CATT
	Support the sub-bullet in FL proposal. 

	CMCC
	Support the FL proposal

	Samsung
	Agree with the FL proposal in principle. We think we can have a separate agreement for this (we think we need RAN4’s reply to confirm the previous WA?).

	vivo
	Same view as Samsung and CATT.

	Sony
	Support the main bullet in the proposal, and further discuss whether the application time is not needed in some circumstances.  

	Lenovo/Motorola Mobility
	Support the FL proposal.

	OPPO
	We suggest to confirm the WA only with deleting the description of “application time”.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.

How to measure the higher layer filtered RSRP shall be up to UE implementation.


	Nokia/NSB
	Agree to FL’s proposal in principle. But in better way, we could confirm that MAC CE based activation is not needed when # of configured PL-RS is not larger than 4. UE will just measure PL for all the configured RS.

	Fraunhofer
	The part of the WA regarding the application time still requires RAN4 reply. The MAC-CE activation part of the WA may be confirmed while noting that the application time of X ms will be decided after RAN4’s feedback to the LS.

	Qualcomm
	We are fine for this proposal. But this should be already clear in the WA: This (the 5 samples) is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4,

	Huawei, HiSilicon
	Prefer to keep unified design for applicable timing, which is easier for Rel-16 UE implementation. 

	
	

	
	



At least two companies (vivo, ZTE) suggested to extend the PL RS update by MAC CE to be applied for a group of CCs, similarly to what has been agreed for simultaneous TCI-state activation across multiple CCs. Companies are encouraged to share views on the following proposal.

Proposal 4: Support the agreed feature of PL RS updates by MAC CE to be applied for a group of CCs.
Support: Apple, ZTE, CATT, vivo, Lenovo/Motorola Mobility, Nokia/NSB, MTK, Qualcomm
Not support: Ericsson, Samsung, Huawei/HiSilicon, LGE
Companies’ inputs/comments (if any):
	Apple
	To have a unified solution for beam indication and pathloss RS is reasonable. We support this proposal.

	ZTE
	Support the FL proposal.
The SRS beam activation for a group of CCs has been agreed as working assumption, and consequently the MAC-CE approach for path loss RS update should be straight-forwardly enhanced for updating the path-loss RS for PUSCH and SRS for a group of CCs as well.

	Ericsson
	Too late to include in R16. 

	CATT
	Support in principle, To have a unified mechanism for spatial relation info and pathloss is reasonable. 

	vivo
	Support the FL proposal and agree with Apple/ZTE/CATT.

	Sony
	Support in principle, but maybe it’s too late to notify RAN2 to design corresponding MAC CE.

	Lenovo/Motorola Mobility
	Support the FL proposal.

	Samsung
	Agree with Ericsson, this would be a late addition and imposes RAN2 impact. Do not support.

	Nokia/NSB
	Support in principle 

	MTK
	Support. PUCCH pathloss RS can be updated across CCs by MAC CE as it is updated together with spatial relation. We can have the same behaviour for SRS/PUSCH

	Qualcomm
	We are fine for the proposal. It is beneficial to also switch PL RS simultaneously across CCs. 

	Huawei, HiSilicon
	Do not support. Different from RS used for beam indication, pathloss reference RS may not need to be shared across multiple CCs. Also it is too late for R16. 

	LGE
	Agree with Ericsson, Samsung, and Huawei.

	
	

	
	

	
	



ZTE suggested to clarify the case of PUSCH scheduled by DCI format 0_1 without SRI field, by agreeing the following proposal for clarification. Companies are encouraged to share views on the following proposal.

Proposal 5: If a grant-based or grant-free PUSCH transmission is scheduled/activated by DCI format 0_1 that does not include a SRI field, the RS resource index qd corresponding to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0 is used for path-loss measurement of PUSCH transmission.
· Alt.1: The above is applied when the number of configured PUSCH path-loss RSs by RRC is greater than 4.
· Alt.2: The above is applied to the Rel-16 UE supporting the feature of MAC-CE based update for PUSCH path-loss RS.
· Alt.3: Not support, and stay with Rel-15 behavior on this.
Support: Apple, ZTE, Ericsson, vivo, Samsung, MTK, Huawei/HiSilicon, LGE
Not support: OPPO, Nokia/NSB, Qualcomm
Companies’ inputs/comments (if any):
	Apple
	This is reasonable. We support it in principle, but we think the same applicable time should be defined.

	ZTE
	Support the FL proposal.
Considering the MAC-CE based path-loss RS update is to update mapping between PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId, if going with this default behaviour as in Rel-15, i.e., first entry of PUSCH PL RS set, the MAC-CE based update solution can NOT applied to the PUSCH scheduled by DCI format 0_1 without SRI field.

@OPPO, Nokia and Huawei. Firstly I agree that there is the default behaviour in Rel-15, but, if reviewing that as copied by Huawei, the default PL RS is determined by the RS with PUSCH-PathlossReferenceRS-Id = 0, not based on the mapping between PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId, in the case that there is only one SRS resource in the set. 
But, as you see, the path-loss RS updated MAC-CE is just performed for updating the mapping, which means that the MAC-CE can NOT work in such case.  Introducing this MAC-CE is due to the fact that the spatial relation of AP/SP-SRS can be updated by MAC-CE, which is NOT related with the number of SRS resources within one set. Thanks.
@vivo, Yeah, some necessary clarification/updates can be made in the next step, if OPPO/Nokia/Huawei can accept the main bullet.

	Ericsson
	Support the FL proposal. 

	vivo
	Support the proposal in principle. But the sub-bullet may not be accurate. For the case when the PL-RS is not updated by the MAC CE, the motivation is not clear. We propose to update the sub-bullet as:
· The above is applied to the case when number of PUSCH path-loss RS is greater than 4.

	Samsung
	We are fine with the FL proposal 

	OPPO
	Do not support the proposal.
1. The 213 has specified clearly for the grant-free or DCI 0_1 case. No need change it.
2. When there is not SRI filed in DCI 0_1, there is only one SRS resource in the set for PUSCH transmission. So, the gNB might not configure SRI-PUSCH-PowerControl and furthermore it is not needed to configure SRI-PUSCH-PowerControl, therefore the proposal does not work.

	Nokia/NSB
	We do not need separate discussion for this case. We have solution in Rel-15 how to perform power control when PUSCH transmission happens without SRI

	MTK
	Support the FL proposal.

	Qualcomm
	Not support Proposal 5. Prefer PL RS to use the following proposal to have unified solution as issue 2.3

-	Proposal: QCL-TypeD RS for CORESET with lowest ID if CORESET is configured. Otherwise, QCL-TypeD RS in activated PDSCH TCI state with lowest ID
-	
Furthermore, Proposal 5 may mandate SRI-PUSCHPowerControl to be configured in this case, and this causes additional RRC restriction.

	Huawei, HiSilicon
	Agree with Nokia that Re-15 power control defined in TS 38.213 can be reused (pasted below) and there is no need for new agreements:



If the PUSCH transmission is scheduled by a DCI format 0_0 and if the UE is not provided a spatial setting for a PUCCH transmission, or by a DCI format 0_1 that does not include a SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking

	Huawei, HiSilicon (2nd round)
	After reading the explanation from ZTE, in principle we are fine with the FL proposal. Regarding the proposal from QC, we are not sure how it works for FR1, where QCL-TypeD will not be configured. 

	LGE
	In the technical perspective, the proposal is reasonable.

	
	

	
	

	
	

	
	




Issue#2.2: Simultaneous spatial relation update for multiple PUCCH resources

	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#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

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

Agreement@RAN1#98bis
Confirm the working assumption made in RAN1#97, with the following updates.
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 within RAN1#98bis, only up to two groups will be supported in Rel-16
· Note: the terminology of “group” may or may not be in specifications.

Agreement@RAN1#98bis
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.
· Signalling details are up to RAN2

Agreement@RAN1#98bis
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,
· Support up to 4 groups per BWP.




In the email discussion on RRC parameters related to the eMIMO WI, the following was endorsed:
	maxNrofPUCCH-ResourceGroups
	4
	new R16
	a constant value
	a constant value 
(used for dedicated RRC)
	Maximum number of PUCCH resource groups per BWP, where simultaneous spatial relation update by MAC CE within each group is applicable

	New parameter(s) for PUCCH resource grouping for simultaneous spatial relation update by MAC CE 
(RAN1 will decide further details in RAN1#99)
	To be determined by RAN2 
(Note: Up to maxNrofPUCCH-ResourceGroups PUCCH resource groups can be configured)
	new R16
	At least per UL BWP
(RAN1 will decide in RAN1#99 whether “per UL BWP” needs to be refined further to, e.g. “per PUCCH resource” or “per PUCCH SpatialRelationInfo”)
	dedicated
	Explicit PUCCH resource grouping for simultaneous spatial relation update for PUCCH resources in a group by MAC CE.
How to define this parameter(s) is up to RAN2.



From Tdoc reviews for this meeting, the following proposal should be discussed for finalizing this issue by resolving the details on the agreed explicit signaling for PUCCH resource grouping.

Proposal: For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, the detail on explicit higher layer signalling on PUCCH resource grouping is determined by
· Alt.1: Introducing a group identifier inside each PUCCH resource
· Supported by OPPO, ZTE, Fraunhofer, Qualcomm, ASUS, DOCOMO, CMCC
· Alt.2: Defining a new PUCCH group, which contains identities of PUCCH resources
· Supported by Ericsson, LGE, CATT, Samsung, Lenovo/MotorolaMobility, MTK, Huawei, HiSilicon
· Alt.3: Informing RAN2 of the two identified options of Alt.1 and Alt.2 to be chosen by RAN2 considering the ASN.1 structure
· Supported by Ericsson, LGE, Sony, Nokia/NSB
· Alt.4: Per PUCCH spatial relation
· Supported by Apple,
· Alt5: signaling details up to RAN2 (which is what we agreed in last meeting)
· OPPO
Companies’ inputs/comments (if any):
	Apple
	For Alt1-Alt3, it is not easy for gNB to change such grouping behaviour. Alt4 is more flexible. 

	DOCOMO
	Support Alt. 1. 

	ZTE
	Support Alt. 1.
Besides, it should be also supported that the agreed feature of PUCCH group based spatial relation update can be applied for a group of CCs.

	Ericsson
	Note that we cannot add fields to the R15 PUCCH resource, it does not contain any extension marker. Functionally, alt 1 and 2 are the same. Leave to RAN2 to design ASN.1.

	CMCC
	Support Alt. 1
It is directly to configure PUCCH group ID for each PUCCH resource.

	Samsung
	Rather than adding a new group identifier within each PUCCH resource (which amounts to defining a new PUCCH resource configuration), defining a new PUCCH group seems simpler while achieving the same purpose. 

	Sony
	We believe that both Alt.1 and Alt.2 can fulfil the function, but agree with Ericsson that let RAN2 to design the ASN.1. So support Alt.3. 

	Lenovo/Motorola Mobility
	Support Alt.2

	OPPO
	That issue shall be left to RAN2 design, which is also what agreed:
· Signalling details are up to RAN2

	Nokia/NSB
	Support Alt. 3

	Qualcomm
	Support Alt. 1 to minimize spec change

	Huawei, HiSilicon
	Support Alt 2 or Alt 4. In addition, we believe it is necessary to restrict PUCCH resources in the same PUCCH resource group to be associated with the same CORESETPoolIndex.

	
	

	
	

	
	




Issue#2.3: Default spatial relation for dedicated-PUCCH/SRS in FR2

	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#98
At least for UEs supporting beam correspondance, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, a default spatial relation for dedicated-PUCCH/SRS is applied
· FFS: Detail on the default spatial relation

Agreement@RAN1#98
At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, the applied default spatial relation for the dedicated-PUCCH/SRS is down-selected from the followings in RAN1#98bis
· Alt.1: default TCI state or QCL assumption of PDSCH (e.g. the most recent slot and the lowest CORESET ID)
· Alt.2: one of an active TCI state of CORESET
· FFS: details of which TCI state
· Alt.3: TCI state of scheduling PDCCH for A-SRS/PUCCH, and default TCI state or QCL assumption of PDSCH for other than A-SRS/PUCCH
· Alt.4: CORESET#0 QCL assumption
· Alt.5: pathloss reference RS
· FFS: details of which pathloss reference RS
· FFS: whether to apply the above for UEs not supporting beam correspondence

Agreement@RAN1#98bis
For SRS resource(s) configured in an SRS resource set with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, the agreed feature of a default spatial relation is not applied.
· Note: Accordingly, the previous agreement made in RAN1#98 is updated as follows (RED):
· At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement' and except for SRS with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, is not configured in FR2, a default spatial relation for the dedicated-PUCCH/SRS is applied.

Working Assumption@RAN1#98bis
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured




Regarding an FFS point of “Details on which RS to use for pathloss measurement” (when no pathloss RSs are configured by RRC), it should be down-selected among the following options.

Proposal 1: For the supported feature of the default spatial relation for dedicated-PUCCH/SRS, when no pathloss RSs are configured by RRC, the RS to be used for pathloss measurement is determined by
· Alt.1: No change from Rel-15 (i.e., SS/PBCH block that the UE uses to obtain MIB)
· Supported by LGE, Ericsson, CATT, Samsung, Lenovo/Motorola Mobility
· Alt.2: QCL-TypeD source RS defining the default TCI state or QCL assumption of PDSCH
· Supported by vivo, ZTE, [Intel], [CATT], Nokia, APT, Apple (with the same applicable time as MAC CE based pathloss RS update), Sony, OPPO (only if that QCL-typeD source RS is a periodic CSI-RS, FFS if not), MTK, Huawei, HiSilicon
· Alt.3: QCL-TypeD RS for CORESET with lowest ID if CORESET is configured. Otherwise, QCL-TypeD RS in activated PDSCH TCI state with lowest ID
· Note: It is used as default PL RS regardless spatial relation is configured or not
· Supported by Qualcomm
Companies’ inputs/comments (if any):
	Apple
	Support Alt2 in principle, but the same applicable time as MAC CE based pathloss RS update should be defined.

	ZTE
	Support Alt 2, and meanwhile we share the same views with Apple regarding the applicable time
Besides, the PL RS of PUSCH should be fully considered, taking into account that SRS for codebook and non-codebook is determined according to the default beam of PDSCH.
· Specifically, for PUSCH, the path-loss RS for its associated SRS resource set, i.e., for codebook or non-codebook transmission, is re-used for its path-loss measurement

	Ericsson
	Too late. Stay with the R15 behaviour.

	Samsung
	Agree with Ericsson

	vivo
	Could E/// and Samsung clarify the SS/PBCH block that the UE uses to obtain MIB? Is it the same SSB that UE uses to determine the current SS #0 position?

	Sony
	Support Alt.2 in principle. 

	OPPO
	We are ok with Alt.2 in principle. But we shall notice that only when the QCL-typeD RS is a periodic RS, it can be used as path loss RS. If it is a semi-persisitent or aperiodic (which is possible in TCI-state configuration), we can not use it as path loss RS.

	Nokia/NSB
	Support Alt.2

	Fraunhofer
	Agree with Alt. 2 in principle.

	Qualcomm 
	Support Alt. 3, to avoid the issue of PL RS change across slots in Alt.2. Otherwise, new PL RS may never be applied due to X-sample application latency. Also, support to use same default PL RS regardless spatial relation is configured or not.  More importantly, we prefer unified solution for issue 2.3 and previous Proposal 5 to simply UE behaviour.

	Huawei, HiSilicon
	Support Alt 2

	
	

	
	

	
	

	
	

	
	



Regarding an FFS point of “Details on how to handle this issue in case when pathloss RSs are configured”, it should be down-selected among the following options.

Proposal 2: For the supported feature of the default spatial relation for dedicated-PUCCH/SRS, when pathloss RSs are configured by RRC, the default spatial relation is determined by
· Alt.1: Same as the working assumption (i.e., default TCI state or QCL assumption of PDSCH)
· Supported by Ericsson, LGE, APT, Nokia/NSB, DOCOMO, Qualcomm, ASUS, Samsung, Sony, MTK, Huawei, HiSilicon
· Alt.2: following the pathloss RS (e.g., for PUCCH, the configured pathloss RS with the lowest ID is applied, and for SRS, the pathloss RS updated by MAC-CE in Rel-16 is applied) 
· Supported by Apple, Intel, CATT, Lenovo/Motorola Mobility, OPPO
· Alt.3: Postpone discussion for the case that pathloss RSs are configured by RRC.
· Supported by ZTE
Companies’ inputs/comments (if any):
	Apple
	We identified several issues for the WA. We think we should first discuss whether the WA should be updated. 

One critical issue is that currently UE has to support at least 1 active spatial relation info for SRS (mandatory, and 2 TCI states for PDCCH (mandatory with capability signalling). Previous WA is not aligned with the UE capability.

The second issue is that the Tx beam could change frequently but pathloss RS is not changed accordingly. 

The third issue is that the wording “most recent downlink slot” is very unclear in previous WA.

	DOCOMO
	Support Alt. 1. To response to Apple’s comment:
1. gNB doesn’t activate 2 TCI state for PDCCH, if UE applies default spatial relation and supports only 1 active spatial relation info. This is general discussion that gNB doesn’t configure/activate to UE beyond its capability. For example, Rel.15 UE mandatory supports 2 TCI state for PDCCH and 1 TCI state for PDSCH. But, gNB doesn’t activate 2 TCI state for PDCCH, if UE applies default QCL for PDSCH and supports only 1 active TCI state for PDSCH.
2. This is related to proposal 1. If we don’t change from Rel. 15 (= Alt. 1), there is no issue because UE always follows to the SSB obtained MIB. If we define default PL RS to follows to the default spatial relation (= Alt. 2), at least when 1 TCI state is activated for PDCCH, there is no issue.
3. This was discussed during the online of RAN1#98b. Since the default spatial relation is for dedicated-PUCCH/SRS, it should be counted from the transmission of the dedicated-PUCCH/SRS. 

	ZTE
	We suggest to postpone the discussion for the case that the PL RS is configured, taking into account that there are still many remaining issues for the WA agreed in last meeting, and there is only one meeting left in Rel-16. In our views, the usages and benefits of “spatialRelationInfo is NOT configured but path-loss RS is configured” are unclear. Besides, for default spatial relation behavior for PUCCH, the independent activation of power control parameters from PUCCH-spatialRelationInfo can NOT be achieved by Rel-15 RRC/MAC-CE framework. If we would like to support this case, we need to redesign this framework, which seems to be too late.

Furthermore, we also have the same concerns as Apple that the wording of most recent downlink slot should be clarified. Specifically, in case when CORESET(s) are configured on the CC, the most recently monitored downlink slot for determining the corresponding CORESET should be the most recently monitored downlink slot not later than the first downlink slot overlapped with the first uplink slot of the PUCCH or SRS. 



	Ericsson
	Support any necessary clarification, but this should not stop us from confirming the WA, and also to extend to the case where the pathloss reference RS is configured. 

	Samsung
	We are fine to confirm the WA

	APT
	We see concerns from ZTE about configuring pathloss RS without PUCCH-SpatialRelationInfo. We support clarification. At the same time, we do not see similar issue for SRS.

	vivo
	We share similar concerns as Apple, ZTE and APT. The whole discussion is for overhead reduction. What is the motivation to further optimize the case when part of the spatial relation info is configured and part of the spatial relation is not configured?

	Sony
	Support to confirm WA with necessary clarification(s).

	Lenovo/Motorola Mobility
	Support Alt.2

	OPPO
	When path loss RS is configured to PUCCH/SRS, using it as default spatial relation is a simpler method than Alt1: The UE does not need derive the default spatial relation from the TCI states of PDCCH or PDSCH
The UE does not need to derive path loss RS from the default spatial relation info. Furthermore, needing to derive other path loss RS contradicts the fact that the UE is already configured with path loss RS

	Nokia/NSB
	Support alt 1. Unless we increase the number of pathloss RS UE should measure simultaneously, we cannot avoid the misalignment between beam and PL-RS. In principle, when the misalignment happens, we would assume that TCI/spatial relation info will present more instant /recent state of the channel/beam, and we would aim to adapt PL-RS according to TCI/spatial relation info. The reversed approach does not make sense in principle. 

	Qualcomm
	Support Alt. 1 for unified solution

	Huawei, HiSilicon
	Support Alt 1. Whether pathloss reference RSs are configured or not, the default spatial relation should be the same.

	
	

	
	

	
	



Regarding an FFS point of “Details on UE behavior in the absence of the activated TCI state”, it can be down-selected among the following options.

Proposal 3: For the supported feature of the default spatial relation for dedicated-PUCCH/SRS, in case when no CORESETs are configured on the CC and in the absence of the activated TCI state, 
· Alt.1: No need to handle this case (i.e., it is the same as Rel-15 and is up to UE implementation)
· Supported by Ericsson, LGE, OPPO, Qualcomm, DOCOMO, ZTE, Samsung, vivo, Sony, Lenovo/Motorola Mobility, MTK, Nokia/NSB
· Alt.2: Omit the transmission of the dedicated-PUCCH/SRS
· Supported by Nokia
· Alt.3: The default spatial relation for SRS is determined by QCL assumption of the CORESET with the lowest ID in the most recent monitored downlink slot within the active BWP on PCell
· Supported by Huawei, HiSilicon
Companies’ inputs/comments (if any):
	Apple
	Same comment as above. We need to discuss the WA first.

Further for PUCCH, we can identify at least one CORESET in the same CC. So previous WA is not correct.

	DOCOMO
	Support Alt. 1.
For PUCCH, whatever we agree, spec editor will correctly capture it to the spec.

	ZTE
	Support Alt.1

	CATT
	We don’t understand the argument behind alt-1, e.g. leaving it to UE implementation for one case, but defining a default behaviour for another case.  

We are open to technical discussion but think either we define a default behaviour for all cases or don’t have anything at all (e.g. not confirming the WA).



	OPPO
	The case raised in this proposal only exist for SRS, not for PUCCH.
In that case, the gNB can choose to configure spatial relation info to the SRS or if not configured, the UE can choose one by implementation.
“Not configuring spatial relation info” implies the UE can choose Tx beam based on his implementation and measurement.

	Nokia/NSB
	We do not think this is a valid scenario to be handled with a specific solution. So we support not to support this case in the spec. But a solution based on the UE implementation would be also O.K. 

	Qualcomm
	Support Alt. 1. 

	
	

	
	

	
	

	
	

	
	



Two companies ([13], [25]) suggested to define a default spatial relation for PUCCH in case of multi-DCI based multi-TRP. Companies are encouraged to share views on the following proposal.

Proposal 4: For multi-DCI based multi-TRP, for PUCCH without configured spatial relation, corresponding default spatial relation is determined based on the lowest CORESET ID that has the same higher layer index value associated with the PUCCH resource. 
Companies’ inputs/comments (if any):
	Nokia/NSB
	We are not strongly negative to this suggestion at least. But it should be discussed in M-TRP whether different rule for the default spatial relation info is needed.

	Fraunhofer
	The default spatial relation assumption discussed in the previous proposals applies only to the single TRP case. For the M-TRP case, a different solution is necessary. Support the discussion on this issue in either MB1 or M-TRP agenda item.

	Qualcomm
	Support this proposal. The extension to mTRP is critical. 

	Huawei, HiSilicon
	Support the proposal.

	ZTE
	Support the proposal.

	Lenovo/Motorola Mobility
	Support the proposal.

	
	

	
	





Issue#2.4: Simultaneous TCI states activation/selection across multiple CCs/BWPs

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

Agreement@RAN1#98
For latency/overhead reduction across multiple CCs/BWPs, support single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs
· Example 1: Reuse Rel-15 MAC-CE to activate same set of TCI state IDs for all active BWPs in same band or cell group(s) on FR2
· Support of this mode can be indicated by UE capability
· To operate in this mode, UE may expect the same QCL-TypeD RS is configured for same TCI state ID for all BWPs in each band or cell group(s)
· For activation MAC-CE received on any active BWP in a band or cell group(s), indicated activated TCI state IDs will be applied to every active BWP in that band or cell group(s)
· Example 2: Reuse Rel-15 MAC-CE to activate one set of TCI state IDs (including both QCL Type-A and Type-D RSs) for an active BWP of the CC indicated by the MAC-CE to be applied to all active BWPs in same band or cell group(s) on FR2
· Note: The QCL Type A RS(s) applied to each CC/BWP is that corresponding to the same resource ID(s) indicated by the TCI state IDs 
· FFS: operation/signaling details including the possibility to activate different sets of PDSCH TCI state IDs for multiple CCs/BWPs
· Note: QCL type-A comes from the BWP where the TCI state is applied

Conclusion@RAN1#98bis
For the agreed feature of single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs,
· In the RRC perspective, the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP.

Agreement@RAN1#98bis
When a set of TCI-state IDs for PDSCH are activated by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the same set of TCI-state IDs are applied for the all BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same set of PDSCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS: How many combinations of CCs can be configured by RRC and relevant UE capability

Agreement@RAN1#98bis
When a TCI-state ID is activated for a CORESET by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the TCI-state ID is applied for the CORESET(s) with the same CORESET ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same PDCCH TCI state IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.

Agreement@RAN1#98bis
For the purpose of simultaneous TCI state activation across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· Send LS to RAN2 to inform above

Working assumption:@RAN1#98bis
When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact)

Working assumption:@RAN1#98bis
For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,
· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.
· UE expect no overlapped CC in multiple RRC-configured lists of CCs.
· The lists are independent from those for simultaneous TCI state activation
· Send LS to RAN2 to inform above




Regarding an FFS point of “Whether to support the inter-band CA for this feature will be decided in RAN1#99”, it should be down-selected among the following options.

Proposal: For the supported features of simultaneous TCI state activation for PDSCH/PDCCH by MAC CE and spatial relation updates for SP/AP SRS resource by MAC CE, 
· Alt.1: it is supported for the inter-band CA as well (i.e., band-agnostic in terms of signaling) with corresponding UE capability
· Supported by Huawei, HiSilicon, Ericsson, MTK, CATT, LGE, Samsung(2nd preference, only for FR1), Futurewei, Apple, DOCOMO(for FR1), ZTE, Verizon, Qualcomm
· Note: Huawei, HiSilicon, CATT, and Apple suggested the corresponding UE capability should be made.
· Alt.2: it is NOT supported for the inter-band CA
· Supported by OPPO, vivo(send an LS to RAN4), Sony, Nokia, Lenovo/Motorola Mobility, Samsung (1st preference)
Companies’ inputs/comments (if any):
	Apple
	Alt1 should be supported for both FR1 and FR2.

	DOCOMO
	At least we would like to support inter-band CA in FR1 (our NR frequency is inter-band CA in FR1, i.e. 3.7GHz + 4.5 GHz). If company have concern to support inter-band CA in FR1, please let us know the reason.

	ZTE
	Support Alt.1.

	Samsung
	We are fine to support inter-band CA scenario for this feature as long as it is only for FR1 (which is where the current use cases are). Otherwise, it is better to defer this issue to Rel.17 with a potentially streamlined QCL framework.

	vivo
	For FR1 case, we are open.
For FR2 case, we think RAN4 should be the group for the discussion.

	Sony
	We agree with vivo that for inter-band case we may need to ask RAN4’s opinion, since the band gap in FR2 can be very large as up to 10GHz (e.g. between n257 and n260), and also can be very small, even overlapped (e.g. between n257 and n258). 

	Lenovo/Motorola Mobility
	We share the same view with vivo and Sony. It is difficult to ensure that two CCs in different band can be QCLed because the band gap in FR2 can be very large.

	OPPO
	There is no performance gain to support inter-band CA case but it will complicate the UE implementation. To support that, the UE would have to at least report complicated band combinations supporting such MAC CE.
But on the other hand, there is not gain by doing that.   Supporting intra-band CA can reduce the number of required MAC-CEs updating TCI-states to up to 32*4 to only one per band. But supporting inter-band only reduce the MAC CE from a couple to one at most, which is not justified considering the complicated UE operation it causes.

	Nokia/NSB
	We are O.K. with Alt 1, but proper restriction or further clarification would be needed when inter CA can be supported.

	Verizon
	We prefer Alt 1 too. We see the need for this feature in FR1. For FR2, it is a bit complicated for us to have a clear view now. Not specific to this feature, just some background: we do like to support inter-band CA for both FR1 and FR2. For FR2 inter-band CA, we would like to ask for the support of both co-site and non-co-site deployment scenarios. We understand both NW’s need and UE’s impact. Based on our experience with what is currently more urgent for FR2, TCI state activation for inter-band CA FR2 is not among the most urgent issues at this moment. Our biggest need for FR2 at this moment is clearly coverage and mobility in the WI (and Scell operation, UE power in other WIs) which may indeed need an overall streamlining the QCL framework in Rel-17.

	Qualcomm
	Support Alt. 1

	Huawei, HiSilicon
	As inter-band CA may occur within FR2, we don’t see a need to distinguish FR1 and FR2. As mentioned in our contribution, bands in FR2 can also be closely located and it can be left to UE to report whether inter-band CA under the same beamforming behavior can be supported or not. 

	
	

	
	

	
	

	
	



Regarding the supported features of simultaneous TCI state activation for PDSCH by MAC CE, Tdocs including [9] and [12] discussed how to resolve cases when MAC-CE activated TCI-state IDs are not fully overlapped across multiple CCs/BWPs, based on the conclusion made in RAN1#98bis that the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP. Companies are encouraged to share views on the following question.

Question: For the agreed feature of single MAC-CE to activate the same set of PDSCH TCI state IDs, is it possible to include TCI state ID(s) in the MAC CE that exceeds the maximum TCI state ID for a specific serving cell (e.g. CC0: up to 64 TCI states, CC1: up to 32 TCI states, and the MAC-CE indicates {5,10,15,20,25,30,35,40})?
· Alt.1: This is a valid indication by MAC-CE (i.e. TCI state IDs {5,10,15,20,25,30} are valid for CC1 in above example)
· Supported by Qualcomm, LGE
· Alt.2: This is an invalid indication by MAC-CE, i.e., UE does not expect that the maximum TCI state ID within the indicated TCI state IDs by MAC-CE is greater than the minimum value of the maximum TCI state ID among the CCs. 
· Supported by Huawei, HiSilicon

Companies’ inputs/comments (if any):
	Apple
	We think this could be handled by RAN2. Whether a MAC CE is valid or invalid is RAN2 issue.

	DOCOMO
	This issue doesn’t exist when the same set of TCI state list is configured on CCs. We don’t see any motivation to configure the different set of TCI state list on each CCs, from our NR operation experience. So, we feel we are going to solve the issue which does not exist in practical.

	ZTE
	In our views, if activated TCI state ID(s) do not exist in a CC, the UE shall omit the activated TCI state ID(s) for the CC.

	Ericsson
	To us, this has nothing to do with simultaneous activation across CCs. There is nothing in the specification that prevents a MAC CE to contain a pointer to a TCI state outside the configured list. In the example in the question, there is nothing in R15 that prevents the NW to send a MAC CE pointing to TCI state 35 in CC2. This is up to NW configuration. 

	CATT
	We are OK either way as long as UE behaviour is clear (e.g. so NW can understand the UE assumption). 

One question for Ericsson is that what the assumed UE behaviour in Rel.15 for this case is, e.g. should UE apply the MAC-CE in some way or discard it. If this is left totally undefined, in our understanding this implies alt-2, which is acceptable. 


	Samsung
	We tend to agree with Ericsson. It is unclear why this issue is particular to simultaneous multi-CC TCI activation

	vivo
	Tend to agree with DOCOMO on this issue.

	Sony
	We believe RAN2 can handle this special case properly by MAC CE design, i.e. by not indicating the TCI state ID(s) which a UE cannot understand on any CC/BWP.

	OPPO
	That is an error case. Even with per-BWP MAC CE activation in rel15, the similar error case can happen and the MAC CE indicates TCI state ID that is beyond what are configured in that CC. No need to specify it.

	Nokia/NSB
	Sane view as Ericsson.

	Qualcomm
	Support Alt. 1. It is critical to clarify the corresponding UE behaviour, i.e. UE shall ignore the whole MAC-CE or only ignore TCI IDs not applicable to a CC?

	Huawei, HiSilicon
	Support Alt 2

	LGE
	Support Alt.1

	
	

	
	

	
	



The two working assumptions on simultaneous spatial relation update across multiple CCs/BWPs by MAC CE are desired to be confirmed. At least, Ericsson, vivo, Intel, LGE, CMCC, and Nokia suggested to confirm the WAs. Companies are encouraged to share views on the following proposal.

Proposal: For the supported feature of simultaneous spatial relation update across multiple CCs/BWPs by MAC CE, the two working assumptions made in RAN1#98bis are 
· Alt.1: confirmed with no changes from RAN1#98bis
· Supported by Ericsson, Intel, LGE, Nokia, Apple, DOCOMO, Samsung, MTK, Huawei, HiSilicon, Qualcomm
· Alt.2: confirmed with an additional restriction of the same ‘usage’, i.e., “… the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID and the same usage for all the BWPs in the indicated CCs”
· Supported by CMCC, Sony, 
· Alt.3: confirmed with the modification that the MAC-CE is to update the SRS resource(s) within a SRS resource set as in Rel-15, rather than updating the SRS resource separately.
· Supported by ZTE

Companies’ inputs/comments (if any):
	Apple
	Support Alt1

	ZTE
	Support Alt3.
Regarding the WA, we should clarify that this MAC-CE is to update the SRS resource(s) within a SRS resource set as in Rel-15, rather than updating the SRS resource separately, which will cause unnecessarily high MAC-CE overhead of this MAC-CE header, i.e., with the following modification.
· When a Spatial Relation Info(s) isare activated for each of a SP/AP SRS resource(s) of a SRS resource set by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.


	CMCC
	Support Alt. 2
Considering SRS with the usage of antenna switching, e.g., SRS resource 0 and SRS resource 1 in CC0 are used for antenna switching, SRS resource 0 and SRS resource 1 in CC1 are used for codebook, if the spatial relation of SRS resource 0 for all CCs is updated by MAC CE, the spatial relations of SRS resource 0 and SRS resource 1 in CC0 will be different, which could not be used for antenna switching. 
Therefore, if the usage of SRS resources with same SRS resource ID in the indicated CCs are different, the spatial relation cannot be simultaneously activated.

	vivo
	We would like to clarify the following for confirmation of the WA:
1. By the same spatial relation, does it mean exactly same RS is the same or the RS ID is the same? Is it same understanding for DL?
2. The motivation of configuring two separate lists for DL and UL is unclear. Common CC lists can be configured.

	Sony
	Agree with CMCC that the same usage of SRS resource IDs among different CCs/BWPs should be restricted. Otherwise, it seems not always meaningful to change the beams of SRS with different usage to the same.

	OPPO
	We think the WA shall be updated with the followings:
1. It only applies to SRS for codebook-based, SRS for non-codebook based without configuration of associatedCSI-RS and SRS for antenna switching.
2. It only applies to aperiodic SRS but not to semi-persistent SRS resource because the SP-SRS activation MAC CE also indicates the spatial relation info for activated SP SRS. Using another MAC CE to indicate spatial relation info does not work because activation MAC CE will override it anyway.
Furthermore, this WA has quite a few ambiguities and we shall clarify them before it can be confirmed.  

	Nokia/NSB
	Support Alt.1. The motivation of Alt.2 looks reasonable. But gNb would be possible to configured SRS resource ID properly with the consideration of its usage.

	Qualcomm
	Support Alt. 1

	Huawei, HiSilicon
	Support Alt 1

	
	

	
	

	
	

	
	

	
	

	
	

	
	



One company proposes the following for PUCCH spatial relation update. Companies are encouraged to provide input on this proposal.

Proposal: When spatial relation info is activated for a PUCCH resource group, the spatial relation info is applied for the PUCCH resource groups with the same group index for all the BWPs in the indicated CCs.
Support: ZTE, Huawei, HiSilicon
Companies’ inputs/comments (if any):
	Huawei, HiSilicon
	Can proponent or FL provide information on which contribution proposed this, so that we can check the motivation behind?

	ZTE
	Support this proposal.
@Huawei, please find some discussion in our contribution R1-1911931. I guess that there may also be some detailed description in vivo’s contribution.

	Huawei, HiSilicon (2nd round)
	Thanks ZTE for providing further information. We checked and agree with this proposal. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Issue#2.5: Spatial relation for PUSCH scheduled by DCI format 0_0 in FR2

Several companies including ZTE, Ericsson, Intel, APT, DOCOMO, and ASUS pointed out that it is beneficial to enable DCI format 0_0 with a proper spatial relation to schedule PUSCH on any SCell in FR2, even if PUCCH resource is not configured on the SCell. In Rel-15, spatial relation for PUSCH scheduled by DCI format 0_0 is derived from spatial relation of the lowest ID of PUCCH resource in FR2.
	6.1 UE procedure for transmitting the physical uplink shared channel
[…]
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213].
[…]



Therefore, NW should configure PUCCH resources to all SCells where PUSCH can be scheduled by DCI format 0_0, even if PUCCH is never transmitted on the SCell. In order to reduce unnecessary PUCCH resource configuration and from low overhead beam selection perspective, the following proposal can be discussed.
Proposal 1: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in a cell without dedicated PUCCH resources, where the default spatial relation is determined by:
· Alt.1: The same way as that for dedicated PUCCH/SRS with no spatial relation configured 
· Supported by ZTE, Ericsson, DOCOMO, ASUS, Samsung, Lenovo/Motorola Mobility, MTK, Huawei, HiSilicon, Nokia/NSB, Verizon
· Alt.2: Associated with the SRS resource with the lowest ID within the configured SRS resource set for the current UL transmission scheme, i.e. codebook/non-codebook
· Supported by Apple
· Alt.3: Not support this feature
· Supported by Apple, OPPO, Huawei, HiSilicon
· [bookmark: _GoBack]Alt.4: Spatial QCL of scheduling PDCCH
· Supported by CATT
· Alt.5: If PUSCH CC and corresponding PUCCH-Cell are in same applicable CC list, default PUSCH spatial relation uses that for PUCCH resource with lowest ID on PUCCH-Cell
· Supported by Qualcomm

Proposal 2: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in a cell with dedicated PUCCH resource(s) but without any spatial relation info configured, where the default spatial relation is determined by:
· Alt.1: The same way as that for dedicated PUCCH/SRS with no spatial relation configured 

Companies’ inputs/comments (if any):
	Apple
	Alt3 is also ok. This is not quite essential.

	DOCOMO
	We believe this issue is important. This issue made difficult for operator/network to use DCI format 0_0 on SCells.

	ZTE
	We share the same views with DOCOMO.
Besides, the path-loss RS for the PUSCH is determined by the QCL Type-D RS of default TCI state or RS associated with QCL assumption of the PDSCH.

	CATT
	The actual PDCCH that schedules the PUSCH should be used, as opposed to the lowest CORESET-ID or the lowest TCI state of PDSCH. 

	APT
	1. We agree with the motivation. 
2. We think clarification is needed even for the case “PUCCH resources are configured but PUCCH-SpatialRelationInfo is not configured, in FR2”.

	OPPO
	In the case of UL CA, the coverage is limited by UL channel, not downlink channel. Therefore, we do not need DCI 0_0 to enhance the DL coverage for SCell. 

Particularly, for the issue raised by this proposal, the system can use DCI format 0_1 to schedule PUSCH transmission.

Please note the main use case for DCI 0_0 is during initial access before RRC connection is established.

	Nokia/NSB
	Support Alt 1.

	Verizon
	Support Alt 1.
We share the same view with DOCOMO too. This makes FR2 beam management more efficient, e.g., for UE with beam correspondence more efficient in that UL beam can be inferred from DL measurement. It may also help coverage challenged situation where a DCI 0_0 may be more preferred.

	Qualcomm
	Support Alt. 5, which is consistent with current rule, i.e. default PUSCH spatial relation follows that for PUCCH resource with lowest ID 

	Huawei, HiSilicon
	Support Alt 1 or Alt 3

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Issue#2.6: Default QCL for periodic CSI-RS

Tdocs from Apple and Nokia suggested to define default QCL behaviors for periodic CSI-RS. Companies are encouraged to share views on the following proposal.

Proposal: Support to define default QCL for periodic CSI-RS as follows:
· The default QCL for CSI-RS for CSI acquisition is based on the default PDSCH QCL assumption (PDSCH QCL assumption when scheduling offset is below a threshold) 
· The default QCL for TRS is based on the QCL assumption for a CORESET with the lowest ID in active BWP in the same CC
Companies’ inputs/comments (if any):
	DOCOMO
	We understand this proposal enable to update QCL of P-CSI-RS by updating TCI state of PDCCH. But, P-CSI-RS resource is usually shared by multiple UEs in practical network, and this proposal lead to difficult P-CSI-RS resources be shared by multiple UEs, because TCI state of PDCCH is UE specifically updated based on its beam reporting. 
So, the advantage of this proposal is to reduce P-CSI-RS resources for single UE case; but the disadvantage is we may need P-CSI-RS resources as multiplicated by the number of RRC connected UEs, from network perspective. Is it correct understanding?

	ZTE
	Not support this proposal.
Firstly, we share the same views with DOCOMO that the periodic CSI-RS is shared with multiple UEs. On the contrary, the time pattern of the monitored searching space in a CORESET, e.g., default beam pattern, may be very different for different UE. A monitoring occasion does not mean a real transmission, but the periodic CSI-RS should always be transmission as configuration. 
Secondly, at least QCL Type A RS of a CORESET should be configured based on a TRS, but, if the whole QCL assumption of TRS is based on that of the CORESET as in the proposal, what the UE shall do? 
Finally, the benefits of overhead reduction for this proposal is not clear.

	Ericsson
	We understand the motivation. However, it is not clear to us how it would work. It is quite likely that the QCL source for PDCCH is a TRS, and stating that the default QCL for the TRS is the PDCCH would lead to a circular definition of QCL. 

	Sony
	The motivation behind this proposal is not clear to us, since we think at least QCL-TypeD source of a periodic CSI-RS resource should always be configured. Then it seems not necessary to have a default one.

	OPPO
	Support the proposal in principle. It is benefical to specify the “default” QCL for CSI-RS used for CSI computation and tracking.
However, one thing we shall notice in the QCL framework, TRS is the source of QCL Type A/C (even Type D) for PDCCH, PDSCH and other types of CSI-RS resources. Therefore, the method in the proposal default QCL for TRS is the QCL of one CORESET would results in a chicken-egg problem: the QCL assumption of the CORESET that is used as default QCL for a periodic TRS is also a TRS.  So, the only reasonable default QCL assumption for a TRS is a SSB.

	Nokia/NSB
	Support the proposal. For FR2, without this autonomous control, UE should be configured with large number of CSI-RS resources for all TCI states. (e.g. upto 64 CSI-RS resource for a set). This means higher overhead for UE to monitor and compute CSI feedback from up to 64 CSI-RS resources. Also, for TRS, upto 64 TRS should be configured, and this could be high DL overhead. 
Though we can reduce the number of TCI states configured, but it requires frequent update of TCI states by RRC according to UE’s movement.
According to the Network scheduling option, for cell-specific CSI-RS, a fixed TCI mapping can be provided via qcl-info while for UE-specific CSI-RS, a default QCL based on UE’s best beam can be supported.   

	Qualcomm
	Not support. Prefer to leave QCL unspecified in this case. If the purpose is to dynamically update QCL of P CSI-RS, we prefer MAC-CE to update the explicitly configured TCI state of P CSI-RS

	Huawei, HiSilicon
	We appreciate the motivation of this proposal, and we also see the problem of ‘circular definition’ mentioned by Ericsson.

We suggest considering applying the latest reported SSB/CSI-RS (e.g., with highest L1-RSRP/SINR) as the QCL source for THE TRS, when only one TRS is configured as QCL source for all CORESETs and also UE is configured to operate in this particular mode. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Other issues 

Other listed issues below may or may not be handled in this meeting depending on the allowed on/offline discussion time.
· Event-based beam reporting and management: Spreadtrum[18], AT&T[23], Qualcomm[25]


Proposals in Tdoc

[1] R1-1911844	Discussion on Multi-beam Operation Enhancements	OPPO
Proposal 1: Support the following method for grouping PUCCH resource for updating spatial relation info:
· Method 1: One PUCCH resource is configured with a higher layer group index that takes value of 0/1/2/3.
· Method 2: The spatial relation for one particular PUCCH transmission is determined based on the CORESET where the scheduling DCI is detected.
Proposal 2: If PUCCH or SRS is not configured with spatial relation info in a CC, the UE does not expect that neither CORESET is configured nor TCI-states are activated for PDSCH in that CC. 
Proposal 3: For a PUCCH using default spatial relation info, if the RS in the default spatial relation info is periodic CSI-RS, the UE shall use that CSI-RS to measure path loss; otherwise, the UE shall use the SSB used to obtain MIB to measure path loss.
Proposal 4: For SRS resources using default spatial relation info, if path loss RS is not configured to the SRS resource set:
· If all the SRS resources in the set use the same default spatial relation info, the UE shall use the RS in the default spatial relation info to measure path loss if that RS is a periodic CSI-RS; otherwise, the UE use the SSB used to obtain MIB.
· If some of the SRS resources in the set are configured with spatial relation info, the UE shall use the SSB used to obtain MIB to measure path loss.
Proposal 5: For a UE without beam correspondence, if spatial relation info is not configured to an SRS resource or PUCCH resource, the default spatial relation info is the transmit beam that is used to transmit the RACH msg1 in the most recent successful RACH transmission.
Proposal 6: Increase the number of configured path loss RSs to 8.
Proposal 7: Do not support using one MAC CE activating/indicating TCI-state ID(s) for PDSCH or PDCCH in different inter-band CCs.
Proposal 8: The feature of updating spatial relation info for SRS across CC:
· It only supports SRS resources for codebook-based, SRS resource for non-codebook based without configuration of asscociatedCSI-RS and SRS for antenna switching.
· The SRS resources for antenna switching within the same set shall be configured with same spatial relation info.
· It only supports aperiodic SRS resource.

[2] R1-1911903	Enhancements on multi-beam operation	Huawei, HiSilicon
Proposal 1: PUCCH resources in the same PUCCH resource group should be associated with the same CORESETPoolIndex.
Proposal 2: For a CC in FR2, if no CORESET is configured and no TCI-state is activated, the default spatial relation for SRS is determined by QCL assumption of the CORESET with the lowest ID in the most recent monitored downlink slot within the active BWP on PCell.
Proposal 3: Support configuring inter-band CC lists for the feature of simultaneous TCI state ID or spatial relation activation based on UE feedback.

[3] R1-1911931	Enhancements on Multi-beam Operation	ZTE
Proposal 1:  The new parameter(s) for PUCCH resource grouping can be configured per PUCCH resource.
· The applied PUCCH resource group is determined by the indicated PUCCH resource ID in the MAC-CE.
Proposal 2:  When a PUCCH-SpatialRelationInfo ID is activated for a PUCCH resource group by a MAC CE for a list of CCs/BWPs, the PUCCH-SpatialRelationInfo ID is applied for the PUCCH resource group(s) with the same group ID for all the BWPs in the indicated CCs.
· If there is no PUCCH configuration for a CC in the CC list, the MAC-CE command is NOT applied to the CC.
· The applicable list of CCs is determined by higher layer parameter simultaneousSpatialRelationCellList and the indicated CCs in the MAC CE.
Proposal 3:  Confirming the following working assumption with the modification.
When a Spatial Relation Info(s) isare activated for each of a SP/AP SRS resource(s) of a SRS resource set by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
· Further signaling details are up to RAN2.
· Whether to support the inter-band CA for this feature will be decided in RAN1#99.
· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.
· FFS on the UE capability signaling details
· Note: This at least applies to single TRP case.
· FFS on the power control details (without RAN2 impact).
Proposal 4:  The maximum number of the RRC configurable path-loss RSs for PUSCH, PUCCH and SRS are all increased to 64.
Proposal 5:  When a PUSCH-PathlossReferenceRS-Id is activated/updated for a PUSCH by a MAC CE for a list of CCs/BWPs, the PUSCH-PathlossReferenceRS-Id is applied for the PUSCH with the same sri-PUSCH-PowerControlId(s) for all the BWPs in the indicated CCs.
· The applicable list of CCs is determined by higher layer parameter simultaneousSpatialRelationCellList and the indicated CCs in the MAC CE.
· Note that the MAC-CE is the activation/updating MAC-CE for PUSCH pathloss RS in a CC.
Proposal 6:  When a SRS-PathlossReferenceRS-Id is activated/updated for an SP/AP SRS resource set by a MAC CE for a list of CCs/BWPs, the SRS-PathlossReferenceRS-Id is applied for the SP/AP SRS resource with the same SRS resource set ID for all the BWPs in the indicated CCs.
· The applicable list of CCs is determined by higher layer parameter simultaneousSpatialRelationCellList the indicated CCs in the MAC CE.
· Note that the MAC-CE is the activation/updating MAC-CE for SRS pathloss RS in a CC.

Proposal 7:  If a grant-based or grant-free PUSCH transmission is scheduled/activated by DCI format 0_1 that does not include a SRI field, the RS resource index corresponding to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0 is used for path-loss measurement of PUSCH transmission
· The above is applied to the Rel-16 UE supporting the feature of MAC-CE based update for PUSCH path-loss RS.
Proposal 8:  For default spatial relation behavior for PUCCH and SRS, only support the case that no pathloss RSs are configured by RRC in Rel-16. 
Proposal 9:  For default spatial relation behavior for PUCCH and SRS, the following should be clarified.
· In case when CORESET(s) are configured on the CC, the most recently monitored downlink slot for determining the corresponding CORESET should be the most recently monitored downlink slot not later than the first downlink slot overlapped with the first uplink slot of the PUCCH or SRS.
· 
Note that the spatial relation of PUCCH transmission across all  slots should be the same
Proposal 10:  For the feature of default spatial relation behavior for PUCCH and SRS, the following should be supported.
· For PUCCH and SRS, the RS in the corresponding TCI state or QCL assumption is applied to the path-loss measurement.
· Note: when there are two different RS(s) in the TCI state, the QCL Type-D RS is applied.
· For PUSCH, the path-loss RS for its associated SRS resource set, i.e., for codebook or non-codebook transmission, is re-used for its path-loss measurement.
· When the corresponding TCI state is updated by MAC-CE, the same timeline for MAC-CE based update for PUSCH and SRS can be reused.
Proposal 11: For the PUSCH scheduled by DCI format 0_0, when there is no PUCCH resource within the active UL BWP of the cell,
· The spatial relation for the PUSCH is determined by the default TCI state or QCL assumption of a PDSCH.
· The path-loss RS for the PUSCH is determined by the QCL Type-D RS of default TCI state or RS associated with QCL assumption of the PDSCH.

[4] R1-1912040	Remaining issues on multi-beaml transmission	vivo
Proposal 1: Reuse MAC CE for PUCCH spatial relation activation/deactivation in Rel-15 to indicate the spatial relation of all the PUCCH resources in a group.
· The activated spatial relation is applied for all the PUCCH resources in the group to which the indicated PUCCH resource belongs.
Proposal 2: 
· For the purpose of simultaneous TCI state/spatial relation update across multiple CCs/BWPs, common CC lists can be configured for DL and UL.
· The simultaneously updated spatial relation is applied for the CCs with uplink transmission. 
Proposal 3: Send LS to RAN4 to inquire their views on the feasibility and necessity of supporting inter-band CA in FR2 in Rel-16.
Proposal 4: For simultaneous spatial relation update across multiple CCs/BWPs for SP/AP SRS resource, the usage of the SRS resource set is restricted as codebook, nonCodebook, antennaSwitching.
Proposal 5: When spatial relation info is activated for a PUCCH resource group by a MAC CE for a set of CCs/BWPs at least for the same band, the spatial relation info is applied for the PUCCH resource groups with the same group index for all the BWPs in the indicated CCs.
Proposal 6：
· For the simultaneous update of TCI state across cells, the same QCL-TypeD RS is configured for same TCI state ID across cells/BWPs in the CC list.
· For the simultaneous update of spatial relation info across cells, the same source RS is configured for same spatial relation info across cells/BWPs in the CC list.
Proposal 7：When the CSI-RS is used as QCL source for multiple CCs, clarify UE behavior of CSI-RS reception when there is BWP switch:
· UE ignores BWP ID configured in QCL-Info in case of BWP switching. 
· Reception of QCL-TypeD RS is based on active BWP: the REs for the reception of the CSI-RS is determined based on the current active BWP.
Proposal 8: In case of absence of the activated TCI state, the scheme for PDSCH TCI state between initial RRC configuration and MAC CE activation in Rel-15 is reused to determine the default spatial relation of dedicated PUCCH/SRS.
Proposal 9: For dedicated PUCCH/SRS, when no PL RSs are configured, one of the DL RS in default TCI state or QCL assumption of PDSCH is used as PL RS.
Proposal 10: If the configured PL RSs by RRC is smaller or equal to 4, when a PL RS is activated by MAC CE, the application time is not required.
Proposal 11: When PL RS is activated for a SRS resource set by a MAC CE for a set of CCs/BWPs at least for the same band, the PL RS is applied for the SRS resource sets with the same resource set index for all the BWPs in the indicated CCs.

[5] R1-1912058	Remaining issues on multi-beam enhancements	Ericsson
Proposal 1	The PUCCH resource group is explicitly defined on cell group level.
Proposal 2	Confirm the working assumption on default spatial relation for PUCCH/SRS.
Proposal 3	Apply the same default spatial relation for SRS when a pathloss reference RS is configured.
Proposal 4	The default spatial relation for dedicated-PUCCH/SRS for a CC without any configured CORESET and before MAC CE activation of any TCI state is up to UE implementation.
Proposal 5	The pathloss reference RS for SRS is configured independently.
Proposal 6	The default spatial relation is applied also for PUSCH scheduled by DCI format 0_0.
Proposal 7	The default spatial relation for PUCCH/SRS is applicable irrespective of what the UE signals in beamCorrespondenceWithoutUL-BeamSweeping.
Proposal 8	Cross-carrier activation of TCI states are applicable also to inter-band CA for PDCCH and PDSCH.
Proposal 9	Confirm the working assumption on cross-carrier activation of spatial relations.
Proposal 10	Power control is handled separately for different carriers also when the spatial relation for SP/AP-SRS is activated simultaneously for the different carriers.
Proposal 11	Confirm the working assumption on MAC CE activation of pathloss reference RS for PUSCH with the addition: extend maxNrofPUSCH-PathlossReferenceRSs to 64.
Proposal 12	Confirm the working assumption on MAC CE activation of pathloss reference RS for AP/SP-SRS.
Proposal 20	For the following features, the UE only indicates ‘supported’ or ‘not supported’: - simultaneous update of TCI states and spatial relations across cells - simultaneous update of spatial relations for multiple PUCCH resources - default spatial relation for PUCCH/SRS - spatial relation update via MAC CE for AP-SRS
Proposal 22	For pathloss reference RS update via MAC CE,  - the UE indicates support separately for PUSCH and SRS - the UE indicates how many pathloss reference RSs it can be configured with

[6] R1-1912084	Enhancements on Multi-beam Operations	Panasonic
Proposal 1: When a pathloss RS is updated by MAC CE, support to reuse higher layer filtered RSRP for pathloss measurement.

[7] R1-1912130	Enhancements on multi-beam operation	Fujitsu

[8] R1-1912135	Enhancements on Multi-beam Operation	MediaTek Inc.
Proposal 1: For PUCCH/SRS without configured spatial relation, support default spatial relation info association
· For beam-correspondence case, the default spatial relation follows Alt.3:
· TCI state of scheduling PDCCH for A-SRS/PUCCH, and default TCI state or QCL assumption of PDSCH for other than A-SRS/PUCCH
· For non-beam-correspondence case, at least for SRS, the default spatial relation follows the spatial relation used by the dedicated PUCCH resource with the lowest resource ID configured in the active UL BWP
Proposal 2: Support TCI-state update for CORESET for a set of CCs even in the different band (inter-band CA) by single MAC CE

[9] R1-1912177	Remaining issues on multi-beam enhancements	CATT
Proposal 1	When pathloss RS is configured: 
•	For A-PUCCH/SRS, the default UL spatial relation info is the DL QCL source of the triggering PDCCH.
•	For P-PUCCH/SRS, the default UL spatial relation info is the configured pathloss RS.
Proposal 2	For cross-carrier scheduling, pathloss RS is assumed the default UL spatial relation info. 
Proposal 3	If neither activated PDSCH TCI nor CORESET is present in the CC, pathloss RS is the default reference for UL spatial relation info. 
Proposal 4	UL spatial relation info of PUSCH scheduled by DCI 0-0 is based on the DL QCL of the triggering PDCCH. 
Proposal 5	UE expects the same set of configured TCI state IDs to be configured for all CC. 
Proposal 6	Support inter-band across-CC TCI activation in RAN1. Whether UE supports this feature is a UE capability.

[10] R1-1912223	Discussion on multi-beam enhancements	Intel Corporation
Beam activation for a group of CCs
· Confirm working assumption on spatial relation info activation for SP/AP SRS resources for a set of CC/BWPs.
· Reuse MAC CE signalling from the working assumption for per CC pathloss reference RS activation/update 
Default spatial relation info for PUCCH/SRS
· When pathloss reference signal and spatial relation info are not configured for SRS and PUCCH, the pathloss should be calculated based on the reference signals corresponding to default TCI state
· Clarify whether downlink reference signal corresponding to QCL type A or QCL type D in the default TCI state should be used for pathloss calculation
· When pathloss reference signal is configured and spatial relation info is not provided for SRS and PUCCH, the pathloss reference signal and reference signal for default spatial relation info should be aligned 
· Support scheduling of PUSCH with DCI format 0_0 without configured PUCCH resource with spatial relation info in RRC connected mode 

[11] R1-1912248	Discussion on Multi-beam Operations	Asia Pacific Telecom co. Ltd
Proposal 1: RAN1 to decide whether to support DCI format 0_0 based PUSCH scheduling when PUCCH-SpatialRelationInfo is not configured for dedicated PUCCH resources. If support, RAN1 to decide default spatial relation information for 0_0 scheduled PUSCH.
Proposal 2: For DCI format 0_1 based PUSCH scheduling, when SRS indicated by SRI field is not provided with SRS-SpatialRelationInfo, default spatial relation for the indicated SRS is applied for 0_1 scheduled PUSCH transmission.
Proposal 3: When PUCCH-SpatialRelationInfo is not configured for dedicated PUCCH resources, the RS associated with the default spatial relation of PUCCH is used for pathloss reference RS.
Proposal 4: When SRS-SpatialRelationInfo is not configured for SRS resource and when pathlossReferenceRS for the SRS resource set associated with the SRS resource is not configured, the RS associated with the default spatial relation of SRS is used for pathloss reference RS.
Proposal 5: When SRS-SpatialRelationInfo is not configured for SRS resource and when pathlossReferenceRS for the SRS resource set associated with the SRS resource is configured, the default spatial relation of the SRS is determined based on the WA above and the configured pathlossReferenceRS is applied for pathloss measurement for the power control of the SRS.

[12] R1-1912270	Discussion on multi-beam based operations and enhancements	LG Electronics
Proposal 1: For explicitly configuring up to 4 groups of PUCCH resources for simultaneous spatial relation update, it is preferred to define a separate PUCCH resource group, as an information element in RRC, that contains PUCCH resource ID(s).
Proposal 2: Confirm the working assumption with following updates.
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
Proposal 3: For the default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, no need to particularly handle the case for the absence of the activated TCI state, i.e., in such a case, it just follows the legacy behavior based on Rel-15, without ambiguity in terms of UE implementation.
Proposal 4: Confirm the working assumptions on the MAC-CE based pathloss reference RS update for PUSCH/AP-SRS/SP-SRS, also with increasing the maximum configurable pathloss RSs by RRC to 8 or 16.
Proposal 5: Confirm the working assumptions on the MAC-CE based simultaneous spatial relation update across multiple CCs/BWPs for SP/AP SRS.
Proposal 6: Support extending to the inter-band CA case the agreed features on MAC-CE based TCI-state activation for PDSCH/PDCCH and spatial relation updates for SP/AP SRS, in consideration of the flexible higher-layer signaling structure for up to independent 2 lists of CCs configurable by RRC for each feature.
Proposal 7: Since the RRC-configurable number of TCI states (up to 128) can still be different and independent across the considered CCs/BWPs, it should be clarified that the simultaneous TCI states activation feature should only be applicable for the common part of TCI-state IDs configured for the considered CCs/BWPs.

[13] R1-1912317	Discussion of multi-beam operation		Lenovo, Motorola Mobility
Proposal 1:
· PUCCH group with group ID should be configured by RRC.
· All PUCCH resources of a same PUCCH group should be indicated by a bitmap in the MAC CE along with the PUCCH group ID, where the bitmap indicates which PUCCH resources within the group should update the spatial relation by the indicated value in the MAC CE.
Proposal 2: Confirm the working assumption with the following updates(RED). 
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least only for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured
Proposal 3: If the higher layer index, i.e. CORESETPoolIndex, is configured for each CORESET and each PUCCH resource is associated with a CORESETPoolIndex value, the default spatial relation for dedicated-PUCCH is determined by the default TCI state or QCL assumption of PDSCH, i.e. in case when CORESET(s) are configured on the CC, the CORESET with lowest ID among the CORESETs configured with the same higher layer index value which is associated with the PUCCH resource in the most recent monitored downlink slot.

[14] R1-1912356	Enhancements on multi-beam operation	Sony
Proposal 1: Confirm the two working assumptions that PL RS can be activated/updated via a MAC CE for AP-SRS/SRS and PUSCH, if there is no strong concern from RAN4 regarding the LS.
Proposal 2: It seems premature to decide whether to support simultaneous TCI-state activation/updating for both PDSCH and PDCCH across multiple bands.
Proposal 3: Before conforming the working assumptions, RAN1 needs to further investigate potential constraints of simultaneous SRS-SpatialRelationInfo update across CCs/BWPs.

[15] R1-1912483	Enhancements on multi-beam operation	Samsung
1.	On common update across multiple CCs, inter-band CA is not supported for PDSCH, CORESET/PDCCH, and UL SpatialRelationInfo updates on FR2. 
2.	Introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state definition

[16] R1-1912530	Enhancements on multi-beam operation	China Telecommunications
Proposal 1: Confirm the working assumptions that pathloss reference RS for AP-SRS/SP-SRS and PUSCH can be activated/updated via a MAC CE.
Proposal 2: Based on reusing Rel-15 power control configurations, only additionally support MAC CE based updates of pathloss reference RS for PUSCH/SRS.
Proposal 3: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
Proposal 4: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
Proposal 5: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
Proposal 6: The maximum configurable pathloss RSs by RRC is 4 (same as Rel-15).

[17] R1-1912543	Enhancements on multi-beam operation	CMCC
Proposal 1: Explicit new parameter(s) for PUCCH resource grouping is configured per PUCCH resource for simultaneous update/indication of a single spatial relation by MAC CE.
Proposal 2: When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID and same usage for all the BWPs in the indicated CCs.
Proposal 3: The enhancement of group-based beam reporting should be considered in Rel-16 for both multi-panel and multi-TRP transmission.

[18] R1-1912563	Discussion on multi-beam operation		Spreadtrum Communications
Proposal 1: Study event triggered beam reporting where partial beam failure happens

[19] R1-1912664	Enhancements on UE multi-beam operation	Fraunhofer IIS/Fraunhofer HHI
Proposal 1: Introduce a new RRC parameter per PUCCH resource to group PUCCH resources to facilitate the update of simultaneous update of PUCCH-SpatialRelationInfo for multiple PUCCH resources.
Proposal 2: Confirm the usage of MAC-CE for the activation/update of pathloss reference RSs for AP-SRS, SP-SRS and PUSCH with the details agreed in the working assumption as follows.
· The MAC CE message to update the pathloss reference RS for PUSCH can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note (Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
Proposal 3: The following part is retained as a working assumption until a reply from RAN4 is received.
· When the UE receives a MAC-CE for the update of the pathloss reference RS of PUSCH or AP-SRS or SP-SRS,
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
Proposal 4: Enable derivation of pathloss reference RS for PUCCH resources from the spatial source of 
· the PDCCH indicating the PUCCH resource (or)
· the PDSCH for which the HARQ ACK/NACK is transmitted by the PUCCH resource.
Proposal 5: At least for UEs supporting beam correspondence, the default spatial relation is derived from the TCI state of the scheduling PDCCH for PUCCH and AP-SRS in the case of multi-TRP.

[20] R1-1912720	Enhancements on Multi-beam Operation	Nokia, Nokia Shanghai Bell
Proposal 1: In the absence of the activated TCI state on the CC, the UE omits transmission of dedicated-PUCCH/SRS.
Proposal 2: Consider the default spatial relation for dedicated-PUCCH/SRS only be for a CC.
Proposal 3: QCL-TypeD source RS defining the default TCI state is used for pathloss measurement, if pathloss RS is not configured for PUCCH/SRS.
Proposal 4: Configuration of pathloss RS does not have impact on how to define default spatial relation info for PUCCH/SRS.
Proposal 5: Confirm WA regarding the default spatial relation for dedicated-PUCCH/SRS for a CC in FR2 with small modification at the main bullet as below
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
Proposal 6: If RAN4 sees no issue in the WAs confirm the WAs related to PUSCH and AP-SRS/SP-SRS.
Proposal 7: Confirm working assumptions with the restrictions that simultaneous spatial relation update across multiple CCs is valid for the CCs of the same band.
Proposal 8: Simultaneous QCL assumption activation for PDSCH and CORESET across multiple CCs is valid for the CCs of the same band only.
Proposal 9: Support following default QCL assumption for periodic CSI-RS when TCI state is not configured,
-	For TRS, TCI state or QCL assumption for CSI-RS is identical to the TCI state or QCL assumption whichever applied for the CORESET with lowest ID in active BWP on the same CC 
-	For CSI-RS for CSI computation, TCI state or QCL assumption for CSI-RS is identical to the TCI state or QCL assumption whichever applied for the latest PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI

[21] R1-1912731	On multi-beam operation enhancements	Futurewei
Proposal 4: For the simultaneous TCI state activation and spatial relation update via MAC CE, support
-	Implicit “grouping”
-	At least up to 4 “groups” per BWP
-	Inter-band CA based on UE capability reporting

[22] R1-1912824	Remaining Issues on Multi-beam operation	Apple Inc.
Proposal 2-1: It should be supported that MAC CE can be used to update TCI states for CORESET with the same ID or activate TCI states for PDSCH for a group of CCs within a band(s) group.
· UE can report the band(s) group information via UE capability reporting.
Proposal 2-2: Support to define the default beam for periodic CSI-RS as follows:
· The default QCL for CSI-RS for CSI acquisition is based on the default PDSCH QCL assumption (PDSCH QCL assumption when scheduling offset is below a threshold)
· The default QCL for TRS is based on the QCL assumption for a CORESET with lowest ID in activate BWP in the same CC.
Proposal 2-3: The working assumption on default PUCCH/SRS beam should be updated to be based on a beam for a CORESET with highest ID in active BWP on the same CC.
Proposal 2-3: For PUSCH scheduled by DCI format 0_0, the PUSCH is associated with the first SRS resource configured for current transmission scheme, i.e. codebook/non-codebook. 
Proposal 2-4: For the working assumption of MAC CE based pathloss reference signal update, change the “1 slot” into “2ms”. 
· Send an LS to RAN4 with this update and ask RAN4 to specify it.
Proposal 2-5: Support to configure the group ID in PUCCH-spatialRelationInfo for spatial relation update for a group of PUCCH resources. 

[23] R1-1912845	Remaining issues on enhancements for multi-beam	AT&T
Proposal 2: a UE triggered beam management procedure should be studied in NR for overhead reduction
Proposal 3: DL beam reporting enhancements to include receive beam information should be considered for efficiency and overhead reduction.

[24] R1-1912894	Discussion on multi-beam enhancement	NTT DOCOMO, INC.
Proposal 2-1: 
· Confirm the working assumption in RAN1#98-bis, with the following updates.
· The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· In case when CORESET(s) are configured on the CC, the CORESET with the lowest ID in the most recent monitored downlink slot, or 
· In case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for Ues supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured
Proposal 2-2: 
· The default spatial relation for dedicated-PUCCH/SRS in FR2 can be applied regardless of whether UE supports the beam correspondence or not.
Proposal 2-3: 
· If PUCCH resource is not configured within an active UL BWP of a cell, the spatial relation, if applicable, of the default spatial relation for dedicated-PUCCH/SRS for a CC introduced in Rel.16 is applied to PUSCH scheduled by DCI format 0_0 on the same CC.
Proposal 2-4: 
· If the spatial relation of SRS resources for usage = antennaSwitching are not configured and the SRS resources are across on multiple slots in FR2, the same default spatial relation is applied to the all SRS resources. 
· Default spatial relation of the first transmitted SRS resources with usage = antennaSwitching are applied to all remaining SRS resources with usage = antennaSwitching 
Proposal 2-5: 
· Inter-band CA in FR1 is supported for simultaneous update of TCI-state/spatial-relation across multiple CCs for PDCCH/PDSCH/SRS. 
Proposal 2-6: 
· Not introduce L1-RSRP based pathloss measurement
· Support Alt.3 (1st priority) or Alt.4 (2nd priority) of agreement of RAN1#98b
· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.
· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.
· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.
· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.

[25] R1-1912968	Enhancements on Multi-beam Operation	Qualcomm Incorporated
Proposal 13: For enhanced reliability and robustness, support single DCI transmission over multiple TCI states
Proposal 14: Study and specify PUCCH repetition/ selection across multiple beams for enhanced reliability and robustness
Proposal 15: Study and specify L1 event trigger-based report for fast beam selection
Proposal 16: Mechanisms to reduce latency in beam selection for CDRX operation shall be studied and specified
Proposal 18: For spatial relation update per PUCCH group, the PUCCH group ID is configured per PUCCH resource.
Proposal 19: For codebook based PUSCH transmission, the pathloss RS follows DL RS in spatial relation associated with SRI indicated in scheduling DCI, if the pathloss RS is not configured and periodic DL RS is configured in the spatial relation.
Proposal 20: To determine the default PUCCH/SRS spatial relation, UE shall expect at least one of configured CORESET or an active PDSCH TCI to exist on a CC in FR2.
Proposal 21: For multi-DCI based multi-TRP, for PUCCH/SRS resource without configured spatial relation, corresponding default spatial relation is determined based on the lowest CORESET ID that has the same higher layer index as the PUCCH/SRS resource.
Proposal 22: The same default spatial relation rule for PUCCH/SRS in the working assumption is applied when PL-RS is configured, for a unified solution.
Proposal 23: Support MAC-CE update of QCL for periodic CSI-RS

[26] R1-1912995	Enhancements on beam management	Beijing Xiaomi Electronics
Proposal 2: It need to be discussed on the UE assumption of PDCCH/PDSCH TCI states set for other SCells in the same applicable CC list during the beam failure recovery procedure of one SCell.

[27] R1-1913021	Enhancements on multiple beam operation	ASUSTEK COMPUTER (SHANGHAI)
Proposal 1: For the simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, support to configure an ID for PUCCH resource grouping per PUCCH resource. 
Proposal 2: Confirm the working assumption for determining the default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2 when no pathloss RSs are configured by RRC 
Proposal 3: For determining default spatial relation for a dedicated-PUCCH/SRS for a CC in FR2, default TCI state or QCL assumption of PDSCH is used no matter whether or not pathloss RSs are configured for the dedicated-PUCCH/SRS. 
Proposal 4: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in a serving cell without configuring dedicated PUCCH resources with spatial relation, where the default spatial relation is determined in the same way as that for dedicated PUCCH/SRS without spatial relation configured.

[28] R1-1913140	On Beam Failure Recovery for SCell	Convida Wireless
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