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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).



According to the agreement made in RAN1#98 meeting, companies have provided views on the listed five options. The following is the status summary from Tdoc reviews:
· 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
 Support (3): vivo[7], Sony[16], QC[24]

· Option 2: Pathloss RS is associated/configured for downlink RS in spatial relation info.
· gNB can configure more than 4 pathloss RSs.
 Support (3): CATT[9](for SRS), Nokia[19], QC[24]

· 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.
 Support (11): OPPO[3], CMCC[5], ZTE[8], Fraunhofer[10], LGE[14], DCM[25], China Telecom[28], Nokia[19], MTK, Ericsson, Lenovo/Motorola Mobility

· Option 4: Support updating TCI state for periodic CSI-RS by MAC CE.
· Note: The periodic CSI-RS is used for pathloss reference.
 Support (2): Apple[21](but not for RLM/BFD), QC[24]

· Option 5: Support semi-persistent CSI-RS for pathloss reference RS.
 Support (1): China Telecom[28]

Clear majority is shown on Option 3 that at least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE, mainly due to the technical reason from Rel-15 power control discussions for which the pathloss reference RS was decided to be decoupled from spatial relation RS in Rel-15 and the pathloss reference RS is used for long-term L3 filtering.
Therefore, FL’s suggestion is to take Option 3 as agreement, with the following details (mostly captured from OPPO[3]’s Tdoc which seems to provide the necessary details).

Proposal: Take Option 3 with the following details.
Pathloss reference RS for AP-SRS/SP-SRS/PUSCH can be activated/updated via a new MAC CE.
· For an SRS resource set, multiple pathloss RSs can be configured by RRC and one of them can be activated via MAC CE.
· FFS on how many pathloss RSs will be configured by RRC, e.g., down-selected among 4, 16, 64.
· FFS: If the maximum number of pathloss RSs configured by RRC is larger than 4, UE is expected to track only the pathloss RS activated by the MAC CE.
· For PUSCH scheduled by DCI 0_1, a MAC CE message can update the mapping between the value of SRI field and PUSCH pathloss reference RS IDs.
· Note: In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between SRI-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· FFS on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is activated by MAC CE.
· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement. 
· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.
· Further signaling details are up to RAN2.


Proposal 1: Take Option 3 with the following details.
Pathloss reference RS for PUSCH can be activated/updated via a new MAC CE.
· For PUSCH scheduled by DCI 0_1, a MAC CE message can update the mapping between the value of SRI field and PUSCH pathloss reference RS IDs.
· Note: 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.


Proposal 2: Take Option 3 with the following details.
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a new MAC CE.
· For an SRS resource set, multiple pathloss RSs can be configured by RRC and one of them can be activated via MAC CE.
· FFS on how many pathloss RSs will be configured by RRC, e.g., down-selected among 4, 16, 64.
· FFS: If the maximum number of pathloss RSs configured by RRC is larger than 4, UE is expectd to track only the pathloss RS activated by the MAC CE.
· Further signaling details are up to RAN2.



Offline proposal: Down-select 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.
· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.
· Support (3): Apple, Ericsson, ZTE
· 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.
· Support (2): Apple, Qualcomm
· 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.
· Support (10): Apple, Qualcomm, Nokia, Huawei, Samsung, CATT, Sony, CMCC, Spreadtrum, LGE
· 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.
· Support (3): ZTE, [Samsung], CATT, Nokia
· 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.

Possible Agreement
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.
· Companies with concerns: vivo, OPPO, Apple

Companies’ inputs/comments (if any):
	Ericsson
	Support FL proposal

	DOCOMO
	Support

	Apple
	As we proposed, if we want to reduce the latency for PC parameter update, L1-RSRP based pathloss measurement should be supported.
Further, we do not think it is necessary for UE to track all the RS configured in RRC, which would increase UE complexity and power consumption.

	vivo
	Support Option 1.
For non-codebook based PUSCH, support of more than 1 layer transmission should not be discussed anymore, which is down-scoped along with multi-panel discussion. 
For SRS resources, changing beams does not necessarily mean UE has to change power control parameters since Rel-15 supports different SRS resources targeting different directions could refer to the same downlink pathloss RS. 
With these understanding, we only see the necessity of updating pathloss RS for codebook based PUSCH transmission. Besides pathloss RS, it seems updating other power control parameters is unnecessary.

	OPPO
	Support

	Lenovo/Motorola Mobility
	Support 

	ZTE
	Support

	Nokia
	Support

	Sony
	Support Option 1. 
With Option 1, the PL RS can be known to a UE without any additional signalling, if it is not configured and periodic CSI-RS configured in Spatial Relation Info. 
In addition, since the PL RS of Ap-SRS/SP-SRS (per SRS resource set) and the PL RS of PUSCH are separately configured, may we suggest to split into two proposals for further discussion?

	Samsung
	We are fine with the FL proposal but propose a sub-bullet point on the FFS for the number of pathloss RS. The bullet point serves as a placeholder so we will discuss this either in Chongqing or Reno. Note that in Rel-15, UE has to monitor maximum 4 pathloss RSs which was determined by RAN1. This should be used as a starting point.

	Huawei, HiSilicon
	The current option 3 is unclear to us, where the note says ‘The MAC-CE … for ap-SRS/sp-SRS’ while the main bullet says ‘or PUSCH’. For PUSCH, as the transmit power can be adjusted by DCI in a more dynamic way, introducing MAC CE based update of pathloss RS mapping has not been properly justified. 

And, option 3 says ‘pathloss RS’ and ‘the MAC-CE’, while the formulated proposal says ‘UL power control parameters’ and ‘a MAC-CE’. Is this an intentional extension?

In the formulated proposal, is the UE required to monitor all pathloss RS(s) configured by RRC? If yes, we are concerned about UE monitoring complexity increase. 

And, with MAC CE based pathloss RS update, which is expected to be effective 3ms after sending HARQ-ACK, there may not be enough (or even none) measurements of the MAC-CE indicated pathloss RS, where the UE transmit power cannot be adjusted accordingly.

With these in mind, we do not support the proposal in the current form.

	Intel
	Some clarification to the proposal is needed to understand how MAC CE activation works higher layer filtered RSRP. 

	Fraunhofer IIS/HHI
	Support FL’s proposal

	LGE
	Support the revised proposal, including some FFS points.

	Qualcomm
	Support Option 1, 2, 4. We believe this agreement does not exclude multiple choices, as discussed in last meeting. Some choices do not exclude each other like Option 1 and 3. Suggest to consider multiple choices.

	
	



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



From Tdoc reviews for this meeting, most companies including Huawei[2], OPPO[3], Lenovo/ Motorola[4], CMCC[5], vivo[7], ZTE[8], Fraunhofer[10], LGE[14], Intel[15], Nokia[19], Qualcomm[24], DCM[25], Ericsson[27] showed their views based on confirming the working assumption made in RAN1#97.
Therefore, it needs to confirm the working assumption first, then try to resolve remaining issues on this topic during the meeting.

Offline agreement: 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.

If the working assumption is confirmed, the following proposal can be considered to resolve the first FFS issue on the details on configuring the groups including whether to use implicit method or explicit method. The following is the status summary from Tdoc reviews:
· Option 1: Explicit signalling on PUCCH resource grouping (Signalling details are up to RAN2)
 Support (9): CMCC[5], vivo[7](using bitmap), Fraunhofer[10], LGE[14], Intel[15], Qualcomm[24], Ericsson[27], MTK, CATT

· Option 2: Implicit method of applying to PUCCH resources with same spatial relation configured before.
 Support (1): Huawei[2]

· Option 3: Implicit method such that each DCI (PRI) codepoint corresponds to a PUCCH resource group index.
 Support (1): DCM[25]

· Option 4: Implicit method such that two spatial relations are configured per PUCCH resource and can be switched by UCI-target-TRP.
 Support (1): OPPO[3]

Agreement
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
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
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.

Companies’ inputs/comments (if any):
	Ericsson
	Support the FL proposal

	DOCOMO
	Support the FL proposal and support option 3 to switch spatial relation by DCI (PUCCH resource indicator field)

	Apple
	Since there are 2 meetings left, we suggest to define the number of group in this meeting instead of agreeing “at least up to 2”.

	OPPO
	Agree with Apple that at least we shall remove the “at least” to limit the number of PUCCH groups to be only one or two.

	Lenovo/Motorola Mobility
	If up to two PUCCH groups are configured, a bitmap should be introduced in the MAC CE to indicate which PUCCH resources in a PUCCH group will update their spatialRelationInfo. 

	ZTE
	We can NOT support to remove “at least up to 2”, when confirming this WA. Instead, up to 3 groups per BWP should be supported (aligned with the flexibility for CORESET(s) in Rel-15) from spec perspective, and the exact value of maximum groups can be up to UE capability. 

	Nokia
	Support the proposal

	Samsung
	Support the FL proposal. 
With X=2, Option 3 may be more efficient as NTT Docomo suggested. But for scalability (X>2 may be supported in Rel.17 or beyond), Option 1 may be more future-proof.

	Huawei, HiSilicon
	Support to confirm the WA first. 

	CATT
	Assuming the WA will be confirmed, we support explicit signalling for resource grouping (alt-1).

	Intel
	Support confirming WA with clarification that PUCCH resource can belong to at most one PUCCH group. 

	Fraunhofer IIS/HHI
	Support FL’s proposal

	Qualcomm
	Support to confirm the WA. The FFSs can be further discussed, like # of groups and implicit vs. explicit signalling

	
	

	
	




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



In RAN1#98, it was agreed to define the default spatial relation for dedicated-PUCCH/SRS in FR2 and to down-select from five alternatives in this meeting. The following is the status summary from Tdoc reviews:
· Alt.1: default TCI state or QCL assumption of PDSCH (i.e. the most recent slot and the lowest CORESET ID)
 Support (10): Spreadtrum[1], ZTE[8], LGE[14], Qualcomm[24], DCM[25], Ericsson[27], Sony, Samsung, Huawei, Intel(with restriction of single active TCI)

· Alt.2: one of an active TCI state of CORESET
· FFS: details of which TCI state
 Support (2): Huawei[2], Fraunhofer[10]
· Huawei[2]: If both spatial relation and associated CSI-RS are both not configured, the reference DL RS with the maximum number of ports for SRS with usage = NCB
· Fraunhofer[10]: derived from the active TCI-state of the same CORESET group (for M-TRP)

· 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
 Support (6): ZTE[8], Fraunhofer[10], APT[17], Nokia[19](for M-TRP), MTK[23], OPPO

· Alt.4: CORESET#0 QCL assumption
 Support (1): vivo[7]

· Alt.5: pathloss reference RS
· FFS: details of which pathloss reference RS
 Support (2): Apple[21], CATT

For further discussion this week
Among the five listed alternatives in RAN1#98 on the default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, the following Alt.1 and Alt.3 are down-selected for further down-selection
· Alt.1: Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the most recent slot and the lowest CORESET ID, 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
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· Alt.3: The TCI state of scheduling PDCCH for A-SRS/PUCCH, and other than A-SRS/PUCCH, apply Alt.1.

Proposal: Among the five listed alternatives in RAN1#98 on the default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC, the following Alt.1 and Alt.3 are down-selected for further down-selection until RAN1#98bis.
· Alt.1: default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the most recent slot and the lowest CORESET ID, 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
· Alt.3: The TCI state of scheduling PDCCH for A-SRS/PUCCH, and other than A-SRS/PUCCH, apply Alt.1.default TCI state or QCL assumption of PDSCH for other than A-SRS/PUCCH
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario

Note:
Agreements@RAN1#97 (from AI 7.2.13.2 Cross-carrier Scheduling with Different Numerologies):
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell.

It seems that majority is shown on Alt.1 and Alt.3. Companies are encouraged to provide more inputs for the down-selection. 
Companies’ inputs/comments (if any):
	DOCOMO
	Support Alt. 1 to align with the same default QCL of PDSCH in Rel. 15. It is simpler for NW operation to assume the same the default spatial relation and the default QCL. 

Question: Whether the above proposal can also applied to Multi-TRP?
In our understanding, the above proposal is for Single-TRP. The default QCL of PDSCH for Multi-TRP is under discussion in Multi-TRP agenda. So, we can focus on Single-TRP case, and we can further consider the case of Multi-TRP as another proposal/agreement later. So, to crafty this point, we propose to add “Note: the above proposal is for Single-TRP” in FL proposal.

	Apple
	For Alt5, the pathloss reference RS is the RS used to derive pathloss for corresponding PUCCH/SRS. It is not reasonable for UE to use different beams to measure pathloss and to transmit UL signals.
Therefore, Alt1-Alt4 should not be supported.
Even if nothing is specified, Alt5 should be the straight-forward way to be used.

	vivo
	Support Alt.4.

The major scenario that we envision for overhead reduction is in case of traffic with small packet size where large RRC overhead does not match up with the traffic payload, in which one carrier and one BWP with single beam operation is sufficient. Under such cases, the QCL assumption of CORESET#0 configured in a BWP (e.g. initial BWP) can be used as the default spatial relation for dedicated PUCCH/SRS.

For Alt. 1/2/3 that the beams of PUCCH/SRS are always changing, the power control of SRS and PUCCH may need to further clarified and may require UE to measure and track new pathloss RS and increase UE comlexity. For Alt. 5, if spatial relation info of PUCCH is not configured, the pathloss RS and other power control parameters are also not configured. 


	OPPO
	Support Alt3.

In Both Alt1 and Alt3, the ‘default TCI state or QCL assumption of PDSCH’ shall be clarified with more details. According the specification in rel-15, one interpretation of the ‘default TCI state’ for PDSCH is, for one given PDSCH, the CORESET with lowest ID in most recent slot. Thus the ‘default TCI state’ for PDSCH changes from time to time. Apparently, such a definition can not be used for PUCCH and SRS. Another interpretation is the PDSCH scheduled by DCI with TCI-presence = disable., where the default TCI state is the  one configured to the CORESET where DCI is sent. 
So we need clarify what is “default TCI state ”

	Lenovo/Motorola Mobility
	As proposed in our contribution, we should first clarify whether this feature apply to the multi-DCI based multi-TRP scenario. For example, if we take alt.1 as the default spatial relation for SRS/PUCCH,  the CORESET with the lowest CORESET-ID may be different among the CORESETs for different TRP or both TRPs.

	ZTE
	Slightly support Alt3.

Alt.3 is more preferable since it is an enhanced version of Alt.1. Besides, one clarification for default TCI state or QCL assumption of PDSCH for cross CC scheduling in both Alt1 and Alt3, i.e., the first entry of the activated PDSCH TCI states in the scheduled CC.

Besides, the determination of default power control parameters (e.g. pathloss RS, P0) should be considered.

	Nokia
	Support Alt3.

Similar view as ZTE that Alt3 provides more flexible operation. 

	Sony
	Support Alt.1. 
By applying the default DL Rx beam of PDSCH as the default UL Tx beam of dedicated PUCCH/SRS, it seems well aligned with Rel.15 and facilitates UE implementation in addition to NW operation. 

	Samsung
	Although there could be better solutions, Alt1 seems to be borrowing from Rel.15 which seems fitting given the time left for Rel.16. 

	Huawei, HiSilicon
	For progress, we can support Alt-1, if ‘e.g.’ is changed as ‘i.e.’. 

	Intel
	We support Alt. 1 with restriction of single and common active TCI state for PDCCH/PDSCH

	Fraunhofer IIS/HHI
	Support Alt. 3. A unified solution for both single and multi-TRP scenarios should be agreed.

	Qualcomm
	Support Alt. 1. For Alt. 2 & 4, they assume the existence of CORESET beam, which may not be true for SCell in xCarrier scheduling. In this case, the default PDSCH beam is the active PDSCH TCI state with lowest ID. Compared with Alt. 3, Alt. 1 is simpler by following the default PDSCH beam. 

	
	

	
	



Another issue raised by Huawei[2] is on the condition applied to the default spatial relation, especially for the case of non-codebook(NCB) based UL. The suggestion is to make the case when associatedCSI-RS is configured for NCB-UL be also excluded in addition to the agreed exception case of SRS with usage = 'BeamManagement', so that the following proposal can be considered.

Proposal: 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:
· 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.

Agreement
Proposal: 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:
· 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.

Support (12): Ericsson, DCM, Apple, OPPO, Lenovo/Motorola Mobility, ZTE, Nokia, Sony, LGE, Huawei, Qualcomm, Samsung
Companies’ inputs/comments (if any):
	Ericsson
	Support the proposal.

	DOCOMO
	Support the proposal. It is reasonable proposal.

	Apple
	This is reasonable, but suggest to use a wording as follows to make the UE behavior clear.
“For SRS resource(s) configured in an SRS resource set with usage=’nonCodebook’ with configuration of associatedCSI-RS, UE uses the the same spatial domain filter to transmit the SRS resource(s) as that used to receive associatedCSI-RS.”

	OPPO
	The proposal is ok.  The proposal means the transmission of those SRS resources still follows the rel-15 specification. So no spec change and the rewording is not needed.

	Lenovo/Motorola Mobility
	Agree.

	ZTE
	Support the FL proposal, which means that this case is not enhanced in Rel-16.

	Nokia
	Support

	Sony
	Support the proposal.

	Huawei, HiSilicon
	In our understanding, when specifying such default spatial relation, the exceptional case need to be listed in specs. 

Still, instead of making an exception, an explicitly captured UE behaviour is more preferred from our perspective. So, we support the rewording from Apple. 

	LGE
	Support

	Qualcomm
	Support

	Samsung
	Looks reasonable 

	
	

	
	

	
	



Another issue is for the FFS point in the agreement of RAN1#98 on whether to apply the agreed default spatial relation also for UEs not supporting beam correspondence. Based on the tdoc review, three companies (Nokia[19], DCM[25], Ericsson[27]) proposed to apply the default spatial relation to be defined for BC UEs into the non-BC UEs as well, 
while two companies (OPPO[3], MTK[23]) proposed that a different default spatial relation should be defined for non-BC UEs, e.g. as spatial relation for the PUCCH resource with the lowest ID.
Companies are encouraged to provide more inputs on this issue. 
Companies’ inputs/comments (if any):
	DOCOMO
	We prefer to apply the default spatial relation to UEs who report [bit-0] of the beam correspondence capability, as well. According to the RAN4 specification (requirement of beam correspondence [sect. 6.6.4 of TS38.101-2]), UE who report [bit-0] shall meet the beam correspondence requirement with addition SRS beam sweeping or shall meet 3~3.2 dB relaxed beam correspondence requirement without addition SRS beam sweeping. Hence, it is no problem to apply the default spatial relation to UE UEs who report [bit-0] of the beam correspondence capability. 

----- [sect. 6.6.4 of TS38.101-2] ------
The beam correspondence requirement for power class 3 UEs consists of three components: UE minimum peak EIRP (as defined in Clause 6.2.1.3), UE spherical coverage (as defined in Clause 6.2.1.3), and beam correspondence tolerance (as defined in Clause 6.6.4.2).  The beam correspondence requirement is fulfilled if the UE satisfies one of the following conditions, depending on the UE’s beam correspondence capability, as defined in TS 38.306 [14]:
-	If [bit-1], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
-	If [bit-0], the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 with uplink beam sweeping.  Such a UE shall meet the beam correspondence tolerance requirement defined in Clause 6.6.4.2 and shall support uplink beam management, as defined in TS 38.306 [14].

	Apple
	We can revisit this issue after decision for beam correspondence case is made.

	OPPO
	Prefer not to apply that to UE without beam correspondence.  UE without beam correspondence means the gNB cannot configure a DL RS to indicate the UE UL Tx beam. The ‘default’ spatial relation no matter which option is going to be agreed is definitely a DL RS. Forcing the UE without beam correspondence to use a DL RS to derive UL Tx beam is equivalent to ask the UE to blindly choose an UL Tx beam.  The link quality would be degraded. 

	ZTE
	We share the same views with NTT DOCOMO.

	Sony
	Agreed with Apple that for NBC UEs, the default spatial relation may depend on the agreement/conclusion related to BC UEs. So RAN1 may re-visit it later.

	Samsung
	We agree and support Docomo-san’s view/reasoning

	Huawei, HiSilicon
	As defined in subclause 6.6 of TS38.101-2-f60, in R15/R16, UE should satisfy beam correspondence tolerance requirement anyway. Hence there is no need to spend time on this case. 

	Intel
	Agree with Huawei comment

	Qualcomm
	Our understanding is that the agreement is mainly for UE with BC. Prefer to discuss non-BC UE till the BC definition in RAN4 is clarified.  

	
	

	
	

	
	

	
	

	
	





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



From the Tdoc reviews, four companies (vivo[7], Intel[15], Qualcomm[24], DCM[25]) discussed details based on Example 1, whereas one company (ZTE[8]) preferred more to Example 2 in terms of lowered RRC overhead due to configuring only a single common pool of RRC-configured TCI-states for multiple CCs/BWPs. In that regard, it seems beneficial to decide first on whether the RRC-configured candidate pool of TCI-states can be independently configured (e.g., as in Example 1) or commonly configured (e.g., as in Example 2). Another issue is how to determine the CCs/BWPs in which the same set of TCI states are to be applied. Companies are encouraged to provide more inputs on the following two remaining issues:

Issue#2.4.1) In the RRC perspective, whether the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP or not:
· Alt1: YES (Candidate TCI-states are still independently configurable by RRC for each CC/BWP same as Rel-15, with only the restriction that UE may expect QCL-TypeD relationship between QCL-TypeD RSs across CCs)
· Support (9): Qualcomm, DCM, vivo, OPPO, Huawei, Sony, Intel, LGE, Samsung
· Alt2: NO (A single common pool of the candidate TCI-states is configured by RRC for all the considered CCs/BWPs)
· Support (2): ZTE, MTK

Proposal: 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.

Conclusion
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.


Issue#2.4.2) In the MAC-CE perspective, how to determine the CCs/BWPs in which the same set of PDSCH TCI state IDs are applied.
· Alt1: by a predefined rule
· Alt1-1: when a set of TCI states are activated for a CC/BWP, the same set of TCI states are applied to all CCs/BWPs within the same band of the indicated CC/BWP. 
· Support (7): Qualcomm, DCM, OPPO, Sony, MTK, Intel, Samsung
· Alt1-2: when a set of TCI states are activated for a CC/BWP, the same set of TCI states are applied to all CCs/BWPs within the same cell group of the indicated CC/BWP. 
· Support (1): Huawei
· Alt2: by gNB configuration/indication
· Alt2-1: a CC/BWP list is included in the MAC-CE for activating the same set of TCI states.
· Support (3): vivo, LGE, ZTE,
· Alt2-2: a CC/BWP list for activating the same set of TCI states is separately configured by RRC.
· Support (2): Apple(check, within a band(s) group based on UE capability), ZTE

For further discussion
In the MAC-CE perspective, when a set of TCI states are activated by a MAC CE for a CC/BWP, the same set of TCI states are applied to all CCs/BWPs within the same band of the indicated CC/BWP.
· Further signaling details are up to RAN2.
· Note: Whether the same set of TCI states can be applied to CCs/BWPs across multiple bands can be decided in UE capability discussion.
[bookmark: _GoBack]
Offline proposal: 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 the same MAC CE, the same set of TCI-state IDs are applied for the activated 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.
Companies with concerns:
· Apple: “where the applicable list of CCs/BWPs is indicated by the same MAC CE”
· Qualcomm, Intel: “activated by a MAC CE for all the CCs in a set of band(s)” 
· vivo: Should replace “the applicable list of CCs” to “the applicable list of CCs/BWPs”. 

Proposal: When one TCI-state ID for a CORESET is activated by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs/BWPs is indicated by the same MAC CE, the TCI-state ID is applied for the indicated CCs/BWPs for [all configured CORESETs] or [CORESET(s) with the same ID].
· Further signaling details are up to RAN2.
· Support UE capability to indicate the applicable list of bands for the feature
· FFS on the UE capability signaling details

Proposal for simultaneous spatial relation update across CCs/BWPs.



Companies’ inputs/comments (if any):
	DOCOMO
	Issue#2.4.1: support Alt.1. 
Because MAC CE overhead reduction is much more important for us than RRC overhead. We prefer to reuse current RRC structure.

Issue#2.4.2: support Alt1-1. 
Because there is no use case to configure different set of TCI state within a same band. Other proposals have more flexibility to allow different set of TCI state on each cell-group or some group of cells, but we don’t see any use case to use it. 

	Apple
	Issue #2.4.2: support the following option:
when a set of TCI states are activated for a CC/BWP, the same set of TCI states are applied to all CCs/BWPs within a band(s) group of the indicated CC/BWP, where the band(s) group is based on a UE capability.

	vivo
	For issue#2.4.1, support Alt1. The candidate TCI-states are still independently configurable by RRC for each CC/BWP, but the same QCL-Type D RS is configured for same TCI state ID.

For issue#2.4.2, support Alt2. For more flexible TCI sate activation, a single MAC CE can include multiple cell IDs and BWP IDs and the same TCI state activation/deactivation status.


	OPPO
	Issue#2.4.1: prefer Alt1. The TCI-state pool shall be configured for each CC/BWP to align with the current TCI state framework. 

Issue 2.4.2:  a predefine rule is enough.  The motivation for activating same set of TCI state for multiple CCs is for the cells in the same band, which generally can use the same Tx beam. The configuration of CCs is semi-statically. Do not see any benefit and motivation to use MAC-CE to flexibility changing the configuration of CCs. Alt2 only increase the signalling overhead.

	ZTE
	Issue#2.4.1: Support Alt2. 

For Alt1, one MAC-CE is used to activate same set of TCI state IDs from the RRC configured TCI table of each CC/BWP, which only reduces the overhead of MAC-CE signalling but does not save RRC overhead. For Alt2, one MAC-CE is used to activate one set of TCI state from the RRC configured TCI table of an active CC/BWP (reference CC/BWP), and this set of TCI states are applied to all CC/BWPs. In other words, one RRC configured TCI table can be shared among multiple CC/BWPs, and consequently this Alt2 can save not only MAC-CE signalling but also RRC. The RRC overhead saving can be significant considering TCI table is configured per BWP in Rel-15.

Issue#2.4.2: Support Alt2. 


	Sony
	Issue#2.4.1: Support Alt.1. We see no need to revisit/modify current TCI states configurations in RRC signalling, when considering one single MAC CE to activate multiple BWPs/CCs.

Issue#2.4.2: Support Alt.1-1. Normally within one band, the same QCL source can be able to apply to all indicated BWP/CC. 

	Huawei, HiSilicon
	Issue#2.4.1)
Support Alt 1 with less RRC impacts.
Issue#2.4.2)
FR2 bands such as n257, n258, n260 span a bandwidth of 3GHz. As we illustrated in R1-1903974, two CCs with large frequency separation (e.g., 500MHz) may not share the best beam pair, especially in NLOS channel condition. For this reason, we suggest giving more flexibility to NW side, e.g., go with Alt 1-2. 

	Intel
	Joint activation of the multiple TCI states in different CCs is supported for TCI states that has the same reference signal in QCL Type D part of TCI state.

	LGE
	Issue#2.4.1: 
Support Alt1, i.e., the RRC-configurable number of TCI states can still be different and independent across the considered CCs/BWPs. 
Issue#2.4.2:
Support Alt2-1, in that a simple concatenation of the applied list of CCs/BWPs inside the MAC CE message to activate the same set of PDSCH TCI state IDs seems sufficient and more desired in terms of the flexibility and overhead reduction trade-off.

	Qualcomm
	For issue 2.4.1, support Alt. 1 to maintain individual TCI state pool per CC as in R15. Otherwise, many rules need to be changed. 

For issue 2.4.2, prefer Alt. 1 to have a predefined rule in R16 due to limited remaining time. Otherwise, at least additional signalling is needed, and we prefer to leave further optimization in R17.

In addition, we should discuss the following proposal for the same activated TCI state ID across CCs, it should have same QCL-TypeD RS across CCs, as described in both examples and note in the agreement. This is an important aspect to make it work.

Proposal: For the same activated TCI state ID for multiple CCs/BWPs, UE may expect the same QCL-TypeD RS.
-	Note: QCL type-A comes from the BWP where the TCI state is applied

	Samsung
	Issue#2.4.1: Support Alt. 1 (intra-band CA)
Issue#2.4.2.: Support Alt.1-1 since the main motivation for this overall feature is for common TCI state

	
	



Another issue raised by Huawei[2], DCM[25], Ericsson[27] is that the agreed feature of the simultaneous TCI-state activation by a MAC-CE across multiple CCs/BWPs can be enhanced straightforwardly for the case of PDCCH, which may have more practical importance in relation to disabling TciPresentInDci. Therefore, the following proposal can be considered.

Proposal: Support single MAC-CE to activate the same set of PDCCH TCI state IDs for multiple CCs/BWPs.
· Details are FFS, e.g., the same mechanism for PDSCH is reused.

For further discussion
Support single MAC-CE to activate the same set of PDCCH TCI state IDs for multiple CCs/BWPs.
· Details are FFS, e.g., the same mechanism for PDSCH is reused.

Support (8): DCM, Ericsson[27], vivo, ZTE, Sony, MTK, Huawei(clarifying to reuse Rel-15 MAC CE)
Not support (3): OPPO, Samsung, Intel(check), Qualcomm
Companies’ inputs/comments (if any):
	DOCOMO
	Support the proposal. 
Because if NW doesn’t configure TciPresentInDci, the NW doesn’t configure PDSCH TCI state list and doesn’t send MAC CE to activate; there is no benefit to reduce MAC CE. But, all NW has to configure PDCCH TCI state list, and the benefit of overhead reduction of very large. Hence, we support this proposal.

	vivo
	Support.

	OPPO
	Do not support.  The proposal seems not useful and it does not reduce signalling overhead. In rel-15, a “TCI state indication for UE-specific PDCCH” MAC-CE indicates one TCI state for one CORESET and the message includes on CORESET ID and one TCI state ID.
With this proposal, we will have one MAC CE message that contains N CORESET IDs, N CellIDs and N TCI state IDs. It does not save any overhead.

	ZTE
	Support.

	Sony 
	Support the proposal. 

	MTK
	Support

	Samsung
	We tend to agree with OPPO. The benefit in this case is not as clear as that for PDSCH

	Huawei, HiSilicon
	Reply to OPPO/Samsung: Our intention is to apply one indicated TCI state ID for multiple CORESET(s) on multiple CC/BWP(s) in the case of CA in FR2 (e.g., with more than 4 CCs), which can reduce the number of MAC-CE(s) indicated on per CORESET/CC/BWP basis. 

Regarding the proposal, for PDSCH part, the Rel-15 MAC-CE is reused in both examples. For PDCCH part, it seems the proposal above intends to introduce a new MAC-CE which is not that preferable in our view, and it is also unclear how the activated TCI state IDs are applied to CORESETs on CC/BWP(s) (i.e., the mapping between them as there can be multiple).

	Intel
	We think it is more important to extend the PDSCH mechanism for joint activation of spatial relation info on multiple CCs

	Qualcomm
	Support. Benefit is evident. We should also consider simultaneous spatial relation update across CCs

	
	

	
	

	
	

	
	




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

Several companies including OPPO[3], ZTE[8], Samsung[11], DCM[25] 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: Support a default spatial relation for a PUSCH scheduled by DCI format 0_0 in an SCell, which is not configured with any PUCCH resources, is defined as one of the following options:
· Option 1: the default spatial relation for dedicated-PUCCH/SRS introduced in Rel-16
· Support (7): Ericsson, DCM, ZTE, Nokia, MTK, Samsung, Qualcomm
· Postpone (5): Apple, Sony, Huawei, CATT, Fraunhofer IIS/HHI
· Option 2: the spatial relation of a PUCCH resource with the lowest ID in the SpCell 
Companies’ inputs/comments (if any):
	Ericsson
	Support option 1

	Docomo
	Support principle of the proposal. But, we should update the proposal as above because the problem was when PUCCH resource is not configured on the cell (rather than the Scell is PUCCH-SCell or not). Even if SCell is other than PUCCH-SCell, when PUCCH resource is configured, Rel. 15 works (PUSCH scheduled by DCI format 0_0 follows to the lowest ID of PUCCH resource on the cell)  

Between option 1/2, we support option 1. We agreed to define the default spatial relation, we can just simply reuse it. The same default spatial relation is beneficial for NW operation and UE complexity as well.

We think option 2 has problem for FR1-FR2 CA: PUCCH resource of SpCell in FR1 doesn’t have spatial relation. 

Question: Whether the above proposal in within a scope?
We think Yes, because the above proposal reduces signalling overhead. In Rel. 15, when NW schedules PUSCH by DCI format 0_0 in FR2 on a CC, NW has to configure PUCCH resource and update spatial relation of the PUCCH resource on the CC, even if PUCCH is never transmitted on the CC (PUCCH transmission is only allowed on P/PS Cell or PUCCH-SCell, and PUCCH transmission on other SCell is not allowed). So, the above proposal can reduce unnecessary signalling overhead of PUCCH resource configuration and spatial relation update on other than P/PS Cell or PUCCH-SCell. 

	Apple
	We are not sure whether this is within scope or not, as we fail to see that this proposal can help to reduce overhead or latency.
Anyway, since option 1 is connected to other issue, we can revisit it later.
Option 2 has a problem as Docomo pointed out.

	ZTE
	Support option1 in principle. The default PC parameter, e.g., PL RS, should also be applied in this approach as well,

Option2 can NOT work well in the case raised by DOCOMO.

	Nokia
	Support option 1 in principle. 

	Sony
	Support Option 1 in general. But Option 1 depends on the solution(s) of issue#2.3, it can be revisited later, assuming that there will be agreement(s)/conclusion(s) for issue#2.3.

	MTK
	Support option 1

	Samsung
	Support option 1

	Huawei, HiSilicon
	We prefer to postpone the discussion until a decision on default spatial relation in Section 2.3 has been made. 

	CATT
	Same view as HW.  Postpone the decision until section 2.3 is clear. 

	Fraunhofer IIS/HHI
	Agree with HW and CATT. This issue should be taken up after the default spatial relation is agreed.

	Qualcomm
	Support Option 1

	
	

	
	

	
	

	
	

	
	




Other issues 

Other listed issues below may or may not be handled in this meeting depending on the allowed on/offline discussion time.
· Introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state definition: Samsung[11], Nokia[19]
· Event-based beam reporting and management: Spreadtrum[1], Apple[21], Qualcomm[24]
· L1-RSRP based PUSCH/SRS PC if update of PL RS via MAC-CE: Futurewei[20], Apple[21]


Proposals in Tdoc

[1] R1-1910024	Discussion on multi-beam operation		Spreadtrum Communications
Proposal 1: 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, support Alt.1: default TCI state or QCL assumption of PDSCH, as the applied default spatial relation for the dedicated-PUCCH/SRS. 
Proposal 2: Study event triggered beam reporting where partial beam failure happens
-	The report at least should include failed beam index, and if new beam could be identified, the corresponding information could also be included.
-	Dedicated PUCCH resource could be configured for the report, or SR triggered PUSCH resources could also be utilized for the report

[2] R1-1910074	Enhancements on multi-beam operation	Huawei, HiSilicon
Proposal 1: For configuring/updating spatial relation per group of PUCCH resources, support implicitly grouping PUCCH resources with same spatial relation configured before, at least for single TRP case.
Proposal 2:  Support including path loss reference RS in the activation MAC CE for SP and AP SRS.
Proposal 3: For SRS resource set configured with usage ‘noncodebook’, the default spatial relation refers to the activated TCI state containing the reference DL RS with the maximum number of ports, if spatial relation and associated CSI-RS are both not configured.
Proposal 4: Reuse Rel-15 MAC CE to deactivate the same set of PDSCH TCI state IDs for multiple CC/BWP(s) with the exception of the case where the set of newly activated TCI states is a subset of already activated TCI states for one CC/BWP.
Proposal 5: Support using single MAC CE to indicate TCI state for UE-specific PDCCH on multiple CCs/BWP(s). 
Proposal 6: For latency/overhead reduction, support UE to additionally report the max number of SSB/CSI-RS resources across all CCs within a slot, irrespective of 1-Tx or 2-Tx.

[3] R1-1910117	Discussion on Multi-beam Operation Enhancements	OPPO
Proposal 1: For a UE with beam correspondence, if spatial relation info is not configured to an SRS resource or PUCCH resource:
· For an aperiodic SRS resource or PUCCH transmission triggered by DCI, the default spatial relation info is the RS of QCL-typeD in the TCI-state of the CORESET carrying the triggering DCI.
· For periodic SRS or PUCCH transmission carrying periodic/semi-persistent CSI report or SR, the default relation info is the RS of QCL-type D in the TCI-state configured to the CORESET with lowest CORESET ID.
Proposal 2: For a UE without beam correspondence, if spatial relation info is not configured to a 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 3: Further study is needed to justify updating pathloss RS for PUSCH and SRS transmission through MAC CE.
Proposal 4: If updating pathloss RS through MAC CE is agreed, consider the following solutions:
· For an SRS resource set, the gNB configures multiple pathloss RSs and the MAC CE activates one.
· For PUSCH scheduled by DCI 0_1, MAC CE message updates the mapping between the value of SRI field and PUSCH pathloss reference RS IDs.
Proposal 5: Confirm the WA of supporting two PUCCH groups for updating/indication of a single spatial relation per group.
Proposal 6: Do not configure the PUCCH group explicitly and do not introduce explicit ‘PUCCH group ID’. Support the following methods for determining spatial relation for a PUCCH resource:
· The UE is indicated with two spatial relations for PUCCH. For a given PUCCH transmission, the UE determine the spatial relation according to the TRP that receives the PUCCH transmission. This method is applicable to multi-TRP case.
· The gNB indicate the index(es) of PUCCH resources for one spatial relation. This method is applicable to single-TRP case with two indicated spatial relation for PUCCH.
Proposal 7: The method of Tx beam indication for PUSCH scheduled by DCI format 0_0 shall be re-designed, at least for multi-TRP case.

[4] R1-1910143	Discussion of multi-beam operation		Lenovo, Motorola Mobility
Proposal 1: Confirm the working assumption:
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
Proposal 2: Multiple PUCCH resources can be contained in one PUCCH spatial relation Activation/Deactivation MAC CE and the maximum number of PUCCH resources can be contained in one PUCCH spatial relation Activation/Deactivation MAC CE is configured by higher layers.
Proposal 3: It should be firstly clarify that whether the determination of default spatial relation for SRS/dedicated-PUCCH apply to the multi-TRP scenario. 

[5] R1-1910171	Enhancements on multi-beam operation	CMCC
Proposal 1: Explicit PUCCH groups are useful not only for multi-TRP case but also for single-TRP case, and each PUCCH group could include some PUCCH resources from several PUCCH resource sets, and different PUCCH group correspond to different spatial relations.
Proposal 2: Pathloss reference RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE (Option 3).
Proposal 3: The enhancement of group-based beam reporting should be considered in Rel-16 for both multi-panel and multi-TRP transmission.

[6] R1-1910191	Enhancements on multi-beam operation	Fujitsu

[7] R1-1910230	Discussion on remaining issues on multi beam enhancement	vivo
Proposal 1: 
· Reuse MAC CE for PUCCH spatial relation activation/deactivation in Rel-15 to indicate the spatial relation of multiple PUCCH resources.
· A bitmap in the same MAC CE in Rel-15 is used to indicate multiple PUCCH resources.
Proposal 2:
· Support 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.
Proposal 3：
· Support single MAC-CE in Rel-15 to activated same set of PDSCH TCI state IDs for all active BWPs in same band or cell group(s) on FR2.
· The activated set of TCI state IDs for an active BWP of a CC by MAC-CE is applied to multiple active BWPs in the same band or cell group(s).
· The MAC-CE can flexibly indicate cell list and BWP list where activated TCI state IDs are applied.
· The same QCL-Type D RS is configured for same TCI state ID for corresponding cells and BWPs in the list.
Proposal 4: 
· Support Alt.4, for UEs with beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = ‘BeamManagement’, is not configured in FR2, the CORESET#0 (if present) QCL assumption is applied for default spatial relation for the dedicated PUCCH/SRS.
· The pathloss RS of the dedicated PUCCH/SRS also follows the DL RS in the CORESET#0 QCL assumption. Other power control parameters are determined according to default values.

[8] R1-1910285	Enhancements on Multi-beam Operation	ZTE
Proposal 1: The following working assumption is confirmed with modifications
For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two three groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, eEach corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, eEach corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
Proposal 2:  Down-selection among the following options of grouping PUCCH resources for updating to the same spatial relation.
· Opt1: PUCCH resources can be grouped based on the same SpatialRelationInfo, 
· Opt2: PUCCH resources can be grouped or indicated together through a bitmap in the corresponding MAC-CE signal where the bitmap indicates which PUCCH resources the MAC-CE command are applied.
· Opt3: PUCCH resources can be grouped based on the new group ID, which is introduced into PUCCH resource configuration.
Proposal 3:  At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE, i.e., Option 3. 
· For SRS, only one PL RS is provided for the SRS resource set by the MAC-CE;
· For PUSCH, the PL RS(s) are separately provided for each SRI codepoint for PUSCH by the MAC-CE, when the SRS is used for codebook or nonCodebook;
· Note that the above PL RS(s) for SRS and PUSCH are selected from the RRC pool for PL RS(s) of PUSCH.
· The maximum number of the configurable PL RSs is increased to 16. 
· Note: The MAC-CE is the activation MAC CE for ap-SRS/sp-SRS.
· FFS: The other parameters including P0, alpha, and a CL index are also activated by the MAC-CE.
Proposal 4: Condition that the downlink RS for PL follows the downlink RS in spatial relation, e.g., Option 1 and Option 2, can be further considered.
· For example, Option1 can be assumed as the supplement of Option3 when PL RS for PUSCH is not configured, and also UE is in RRC_CONNECT mode.
Proposal 5: Reuse Rel-15 MAC-CE to activate one set of PDSCH 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, i.e., Example 2.
· 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.
· Only one RRC TCI table corresponding to PDSCH transmission is configured and shared for all BWPs in same band or cell group(s) in FR2.
· FFS: A configurable offset per CC/BWP is introduced for further providing the offset for QCL Type-A resource RS ID indicated by TCI state ID(s).
Proposal 6: 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 can follow:
· 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.
· FFS: the determination of default power control parameters (e.g. pathloss RS, P0)
· FFS: the improvement for case that the UE is provided pathlossReferenceRSs and is not provided PUCCH-SpatialRelationInfo, e.g., in FR1 with multiple DL beams (up to 8 SSB).
Proposal 7: Further study the default spatial and the corresponding pathloss RS of the PUSCH scheduled by DCI format 0_0, when there is no PUCCH resource within the active UL BWP of the cell.

[9] R1-1910350	Remaining issues on beam management enhancements in Rel.16	CATT
Proposal 1	Down-select between alt-3 and alt-5, after pathloss RS assumption becomes clear. 
Proposal 2	Support reusing a Rel.15 MAC-CE for cross-BWP TCI activation within a CC. A higher layer configuration is introduced to indicate whether such cross-BWP activation is switched ON/OFF. 
Proposal 3	Do NOT support cross-CC TCI activation, unless it can be supported with the same mechanism for cross-BWP activation with no extra specification work. 
Proposal 4	Increase the maximum number of pathloss reference RS for PUCCH to 64, in line with the maximum number of spatial relation info.
Proposal 5	For SRS power control, adopt option 2 while each spatial relation info is RRC configured to be associated with a pathloss reference RS. 
Proposal 6	Increase the maximum number of pathloss reference RS configurable to PUSCH to 64.

[10] R1-1910432	Enhancements on UE multi-beam operation	Fraunhofer IIS, Fraunhofer HHI
Proposal 1: Introduce a separate spatial relation framework to indicate spatial relation for at least PUCCH, PUSCH, and SRS to reduce beam management overhead and latency.
Proposal 2: Explicit grouping of PUCCH resources shall be performed by the gNB via higher layer configuration.
· FFS: The ID used for explicit PUCCH resource grouping.
Proposal 3: Introduce joint signalling of TCI-state for CORESET(s) and PUCCH-SpatialRelationInfo for a group of associated PUCCH resources via MAC-CE or RRC configuration.
Proposal 4: Support the update of pathloss reference RSs explicitly for PUSCH and SRS via MAC-CE.
· FFS: The other power control parameters including P0, alpha, and a closed loop process index are also activated by the MAC-CE.
Proposal 5: 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 6: At least for UEs supporting beam correspondence, the default spatial relation is derived from the following alternatives (both the alternatives may also be merged to obtain the solution):
· Alt.2: The PUCCH resources are grouped explicit using CORESET group IDs via higher layer configuration. The spatial relation is derived from the active TCI-state of a CORESET from the CORESET group the PUCCH resource is associated with.
· Alt.3: TCI state of the scheduling PDCCH for PUCCH and AP-SRS.

[11] R1-1910494	Enhancements on multi-beam operation	Samsung
Proposal 1: 	Activation of different sets of PDSCH TCI state IDs for multiple CCs/BWPs using one MAC CE is not supported.
Proposal 2: Introduce the use of SRS for aiding DL beam indication by including SRS resource ID in TCI state definition
Proposal 3: Support DCI format 0_0 for any SCell in FR2 even when PUCCH resource configuration is absent. 
· In the absence of PUCCH resource configuration, the default TCI state for PUSCH can use, for instance, default TCI state of PDSCH (cf. Alt1 in the agreement for dedicated PUCCH.SRS spatial relation info) – at least for UEs supporting beam correspondence

[12] R1-1910565	Enhancements on Multi-beam Operation	Panasonic Corporation

[13] R1-1910568	Discussion on multi-beam operation		NEC

[14] R1-1910583	Discussion on multi-beam based operations and enhancements	LG Electronics
Proposal 1: Support up to two groups for PUCCH spatial relation update in Rel-16, using a simple explicit signaling of the grouping.
Proposal 2: The default spatial relation to be applied when spatial relation info for dedicated-PUCCH/SRS is not configured is to be adopted as the default TCI state or QCL assumption of PDSCH.
Proposal 3: A default TCI state is defined if TCI-state for a CORESET is not configured or if no TCI-state has been activated by MAC-CE in FR2, targeting so-called one beam system.
Proposal 4: UL power control parameters for AP-SRS/SP-SRS/PUSCH can be activated/updated via a MAC CE explicitly.
-	Note that the UL power control parameters include P0, alpha, PL RS, and a closed loop process index.
Proposal 5: A simple concatenation of the applied list of CCs/BWPs inside the MAC CE message to activate at least the same set of PDSCH TCI state IDs seems sufficient and more desired in terms of the flexibility and overhead reduction.
Proposal 6: It should be clarified that the RRC-configurable number of TCI states (up to 128) can still be different and independent across the considered CCs/BWPs, and the simultaneous TCI states activation feature should only be applicable for the common part of TCI-state IDs configured for the considered CCs/BWPs.

[15] R1-1910669	Discussion on multi-beam enhancements	Intel Corporation
•	Joint activation of the multiple TCI states in different CCs is supported for TCI states that has the same reference signal in QCL Type D part of TCI state.
•	Extended the above mechanism to joint activation of spatial relation info on multiple CCs for dedicated PUCCH and SRS (except SRS for beam management)
•	Limit applicability of default spatial relation for dedicated-PUCCH/SRS to configuration (or UE capability) corresponding single active TCI state per PDCCH/PDSCH.
•	PUCCH resource group is explicitly configured by RRC
o	FFS whether PUCCH resource ID should be associated with at most one PUCCH group
•	Support at most two PUCCH groups in Rel-16

[16] R1-1910750	Enhancements on multi-beam operation	Sony
Proposal 1: For MAC CE updated spatial relation of aperiodic SRS, support Option 1 to update the PL RS in an implicit way.
•	FFS: the case when new spatial relation info contains a UL RS
Proposal 7: It is proposed that companies study most efficient method for a UE to gain access to the polarization properties of the gNB beams.

[17] R1-1910847	Discussion on Multi-beam Operations	Asia Pacific Telecom co. Ltd
Proposal 1: For introducing default spatial relation info for PUCCH and for SRS, the assumption on the number PUCCH resource groups and the number scheduling TRPs is clarified.
Proposal 2: For default spatial relation info of PUCCH and SRS, when PUCCH resources are not grouped and multi-TRP is not configured, support Alt-3 below for UL scheduling flexibility
-	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

[18] R1-1910857	Discussion of Beam Failure Recovery for SCell	China Unicom

[19] R1-1910916	Enhancements on Multi-beam Operation	Nokia, Nokia Shanghai Bell
Proposal 1: Confirm the working assumption from RAN1#97.
Proposal 2: Support up to four PUCCH groups. Groups may be for the single TRP or multiple TRPs.
Proposal 3: Adopt 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.
Proposal 4: Do not consider non-beam correspondence case for defining default spatial relation for the dedicated-PUCCH/SRS.
Proposal 5: Support Option 2 & 3 with increased # of PL-RS.
Proposal 6: Do not support activating different sets of PDSCH TCI state IDs for multiple CCs/BWPs in a single MAC-CE.
Proposal 7: Support TCI-state specification to use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS in Rel-16 NR.
Proposal 8: Text proposal to 3GPP TS 38.331 in Annex. A, required changes marked with green color.

[20] R1-1910919	On multi-beam operation enhancements	Futurewei
Proposal 3: Support L1-RSRP measurement for PUSCH/SRS UL PC if update of PL RS via MAC CE is supported.

[21] R1-1910969	Remaining Issues on Multi-beam enhancement	Apple Inc.
Proposal 2-1: SRS based DL beam indication should not be supported.
Proposal 2-2: NR to support UE event based aperiodic beam measurement reporting. FFS: the detailed events and configurations.
Proposal 2-3: For default spatial relation assumption for dedicated-PUCCH/SRS, Alt5 is supported, where the spatial relation is based on DL RS for corresponding PUCCH/SRS power control.
Proposal 2-4: If pathloss reference signal can be reconfigured by MAC CE, it should be supported that UE can use L1-RSRP to derive corresponding pathloss.
Proposal 2-5: For pathloss reference signal update, option 4 (MAC CE based beam indication for periodic CSI-RS) should be supported, where this should not be applicable for RLM/BFD.
Proposal 2-6: In Rel-16, only a single group should be supported for group based PUCCH beam indication, since beam selection for multi-panel UE has been removed from the WID of NR-eMIMO.

[22] R1-1911006	On Beam Failure Recovery for SCell	Convida Wireless

[23] R1-1911047	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

[24] R1-1911127	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 using one MAC-CE to update a single spatial relation per group of PUCCH, support more than 2 PUCCH groups per BWP, and support at least explicit signalling for PUCCH group indication
Proposal 19: For UL transmission indicated by a single spatial relation, if PL RS for the UL transmission is not configured and periodic DL RS is configured in the spatial relation, support PL RS to follow the DL RS in spatial relation, i.e. support both Option 1, 2, and 4
Proposal 20: For PUCCH/SRS without configured spatial relation, corresponding Tx beam follows the default PDSCH beam on same CC as PUCCH/SRS, i.e. support Alt. 1
Proposal 21: For PDSCH TCI state activation for a group of CCs, support Option 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
· UE may expect 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)
Proposal 22: Support MAC-CE update of QCL for periodic CSI-RS

[25] R1-1911185	Discussion on multi-beam enhancement	NTT DOCOMO, INC.
Proposal 2-1: 
· For the default spatial relation info for PUCCH/SRS, support Alt.1 of agreement in RAN1#98: 
· Alt.1: default TCI state or QCL assumption of PDSCH (e.g. the most recent slot and the lowest CORESET ID)
Proposal 2-2: 
· Support DCI format 0_0 to schedule PUSCH on any SCell in FR2, even if PUCCH resource is not configured on the Scell
· If PUCCH resource is not configured within an active UL BWP of a cell, the spatial relation, if applicable, of PUSCH scheduled by DCI format 0_0 is applied as the same as default TCI state or QCL assumption of PDSCH (e.g. the most recent slot and the lowest CORESET ID)
Proposal 2-3: 
· Confirm the following WA of RAN1#97 with up to two groups per BWP, and send LS to RAN2:
· For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:
· At least up to two groups per BWP
· FFS: Details on configuring the groups including whether to use implicit method or explicit method
· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case
· Another example, each corresponding to different active spatial relation at least for single TRP case
· If there is no consensus to support more than two groups, only up to two groups will be supported in Rel-16
Proposal 2-4: 
· Support implicit mapping between DCI codepoint of PUCCH resource indicator (PRI) and PUCCH-group index for the configuration of PUCCH resource grouping of spatial relation,
· PUCCH resources with even DCI codepoint of PRI corresponds to the first PUCCH-group index
· PUCCH resources with odd DCI codepoint of PRI corresponds to the second PUCCH-group index
Proposal 2-5: 
· Support updating path loss reference RSs for power control for PUSCH and SRS via MAC-CE. 
· Opt. 3 of agreement in RAN1#98 should be supported.
· 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.
Observation 2-1: 
· Cross CC configuration of QCL-D RS is allowed only when the QCL-D RS is CSI-RS resource with repetition in Rel.15.
Proposal 2-6: 
· Support example 1 of agreement of RAN1#98 with following modification:
· 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 configured same QCL-TypeD RSs is configured for same TCI state ID for all BWPs in each band or cell group(s) are QCL-D relationship, if applicable
· 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)
Proposal 2-7: 
· Support single MAC-CE to activate the same set of PDCCH TCI state IDs for multiple CCs/BWPs
· The mechanism for the TCI state indication of PDSCH is simply reused. 

[26] R1-1911216	Enhancements on beam management	Beijing Xiaomi Electronics
Proposal 2: It need to be discussed on the UE assumption of PDSCH TCI states set in some special cases, such as SCell or PCell beam failure.

[27] R1-1911224	Remaining issues on multi-beam enhancements	Ericsson
Proposal 1	Confirm the working assumption about at least 2 groups of PUCCH resources.
Proposal 2	Introduce 4 groups of PUCCH resources.
Proposal 3	A PUCCH group is defined explicitly and contains a number of PUCCH resources.
Proposal 4	A PUCCH group can contain PUCCH resources from different serving cells.
Proposal 5	Send an LS to RAN2 asking RAN2 to define the signalling related to the PUCCH group. The PUCCH group has the following properties:
a.	A PUCCH group is explicitly defined and contains PUCCH resources potentially in different serving cells and in different BWPs.
b.	A MAC CE is required to update the spatial relation of all PUCCH resources in a PUCCH group.
Proposal 6	If spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, the UE applies the spatial relation corresponding to the RS in the default TCI state for PDSCH, as defined in 38.214, section 5.1.5: the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
Proposal 7	No restrictions are introduced in the standard on what UEs support the default spatial relation.
Proposal 8	Any signalling reduction for TCI state activation across CCs should also be applicable to the case where TciPresentInDci is not defined, i.e., when PDSCH follows PDCCH.
Proposal 9	Introduce MAC CE signalling that facilitates simultaneous activation of TCI states across CCs for PDCCH and PDSCH.
Proposal 10	Send an LS to RAN2 asking them to design the signalling.
Proposal 11	Define new MAC CE(s) to assign/activate the pathloss reference RS for PUSCH and SRS.
Proposal 12	The design of any MAC CE to assign/activate the pathloss reference RS for PUSCH and SRS is left to RAN2.

[28] R1-1911236	Enhancements on multi-beam operation	China Telecommunications
Proposal 1: Support updating path loss reference RSs for power control for PUSCH and SRS via 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: For codebook/non-codebook based PUSCH and SRS 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 4: Pathloss RS is associated/configured for downlink RS in spatial relation info.
Proposal 5: At least the pathloss RSs for SRS or PUSCH can be explicitly activated/updated by the MAC-CE.
Proposal 6: Support the number of configured pathloss RSs can be more than four.
Proposal 7: Support semi-persistent CSI-RS for pathloss reference RS.
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