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1	Introduction
Enhancements on Multi-beam operation were approved to be studied and specified as part of the MIMO Enhancements WID in RAN#80 [1] and revised slightly in RAN#81 [2]. The objectives for the multi-beam operation are stated as follows [1][2]:
	The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 

· Extend specification support in the following areas [RAN1]
 …
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
        …



In this contribution we discuss about:
· Enhancements on beam selection to reduce latency and overhead
· Beam Failure Recovery for SCell
· L1-SINR
2	Discussion
2.1	Enhancements on beam selection to reduce latency and overhead
2.1.1	Default spatial relation for the dedicated-PUCCH/SRS
Regarding defining default spatial relation for the dedicated-PUCCH/SRS the following agreements and working assumption were made in RAN1#98 and RAN1#98bis, respectively:
	RAN1#98:
Agreement 
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
· [bookmark: _Hlk18420709]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

RAN1#98bis:
Agreement
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
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
· [bookmark: _Hlk23772408]FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured




Defining default spatial relation for the dedicated-PUCCH/SRS would provide means for overhead reduction but also for the system to operate efficiently the available beam resources. In RAN1#98bis working assumption there are few FFS points that we go through next:
FFS: Details on UE behaviour in the absence of the activated TCI state
This FFS may happen if no CORESETs is configured and none of the TCI states in PDSCH-Config is activated on the CC. We think that for simplicity if such state happens UE should omit transmission of dedicated-PUCCH/SRS. 
[bookmark: _Ref24106788]Proposal 1: In the absence of the activated TCI state on the CC, the UE omits transmission of dedicated-PUCCH/SRS.

FFS: Details on default spatial relation in multicarrier scenario
We consider that default spatial relation for dedicated-PUCCH/SRS should be only for a CC due to simplicity. It’s to be noted that RAN1#98bis made a working assumption for the SRS to have a simultaneous Spatial Relation update across multiple CCs/BWPs with a single MAC-CE. The gNB could use that low overhead signalling to update spatial assumption across CCs/BWPs.
[bookmark: _Ref24106789]Proposal 2: Consider the default spatial relation for dedicated-PUCCH/SRS only be for a CC. 

FFS: Details on which RS to use for pathloss measurement
In default spatial relation the RS used for pathloss measurement should be QCL-TypeD source RS defining the default TCI state (QCL-TypeD source RS of the TCI state of the CORESET or first activate TCI state).
[bookmark: _Ref24106790][bookmark: _Hlk24075568]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.

FFS: Details on how to handle this issue in case pathloss RSs are configured:
[bookmark: _Hlk24075761][bookmark: _Hlk24076268]In principle the pathloss measurements should be able to follow dynamic default spatial relation update. Thus, we consider there is no necessity to let pathloss RSs to be configured for dedicated-PUCCH/SRS that are aimed to be utilized as default spatial relation. 
[bookmark: _Ref24106791][bookmark: _Hlk24075693]Proposal 4: Configuration of pathloss RS does not have impact on how to define default spatial relation info for PUCCH/SRS.
In general, we see the working assumption relevant and propose to agree it.
[bookmark: _Ref24106792]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


[bookmark: _Hlk16853487]2.1.2	UL Power Control to support Dynamic Beam Switching
Dynamic beam switching for PUSCH is supported by using a semi-persistent SRS set (codebook/non-codebook) and MAC-CE based spatial relation update mechanism [3GPP TS 38.321, section 6.1.3.17] for the SRS resource set. However, path loss reference RSs can be updated only via RRC and thus it can be noted that power control for PUSCH cannot follow dynamic UL beam switching of PUSCH. To improve that the following working assumptions were made in RAN1#98bis:
	Working assumption
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
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.
R1-1911605	[DRAFT] LS on applicable timing for pathloss RS activated/updated by MAC-CE	LG Electronics
The LS is endorsed in R1-1911616 with following revisions:
· the 5th measurement samples
· ACTION: 	RAN1 kindly asks RAN4 feedback whether there is any concern to provide opinion on the working assumptions applicable timing and whether it should be captured in RAN4 specs or RAN1 specs.




As can be seen from the working assumptions for both PUSCH and AP-SRS/SP-SRS RAN1 sent an LS to RAN4 to ask opinion on the working assumptions. If RAN4 sees no issue in the WAs we think that RAN1 should confirm the WAs. 
[bookmark: _Ref16685131]Proposal 6: If RAN4 sees no issue in the WAs confirm the WAs related to PUSCH and AP-SRS/SP-SRS. 
2.1.3	Simultaneous Spatial Relation Update Across Multiple CCs/BWPs
The following working assumptions were made in RAN1#98bis regarding simultaneous spatial relation update across multiple CCs/BWPs:
	Working assumption
[bookmark: _Hlk23771908]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

Working assumption
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)




In general, we support the working assumptions to aiming to decrease the overhead in beam switching when the same spatial relation can be applied across multiple CCs/BWPs. Regarding the FFS point whether to support the inter-band for this feature we consider the same spatial relation in uplink and same QCL-TypeD source in general is applicable across CCs of the same band. Thus, we consider that working assumptions can be confirmed with the restriction that simultaneous spatial relation update across multiple CCs is valid for the CCs of the same band. 
[bookmark: _Ref21092541]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.

2.1.4	Activation of QCL assumptions by a MAC CE for a set of CCs/BWPs
RAN1#98bis made the following agreements regarding the activation of a set of TCI state IDs for PDSCH and A TCI state ID for a CORESET by a MAC CE:
	
Agreement
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
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
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




In both cases, for PDSCH and CORESET, it was left for further study whether to support the inter-band CA for this feature. Similar to uplink spatial relation info update across CCs, we consider that the feature would be applicable across CCs of the same band.
[bookmark: _Ref24107025]Proposal 8: Simultaneous QCL assumption activation for PDSCH and CORESET across multiple CCs is valid for the CCs of the same band only.

2.1.5	Default QCL assumptions for periodic CSI-RS 
In Rel-15, for periodic CSI-RS, QCL parameter can be optionally configured by qcl-InfoPeriodicCSI-RS in NZP-CSI-RS-Resource IE as shown below.
NZP-CSI-RS-Resource ::=             SEQUENCE {
    nzp-CSI-RS-ResourceId               NZP-CSI-RS-ResourceId,
    resourceMapping                     CSI-RS-ResourceMapping,
    powerControlOffset                  INTEGER (-8..15),
    powerControlOffsetSS                ENUMERATED{db-3, db0, db3, db6}                 OPTIONAL,   -- Need R
    scramblingID                        ScramblingId,
    periodicityAndOffset                CSI-ResourcePeriodicityAndOffset                OPTIONAL,   -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS              TCI-StateId                                     OPTIONAL,   -- Cond Periodic
    ...
}

	Conditional Presence
	Explanation

	Periodic
	The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise.



Because this QCL information is optional parameter, a default QCL assumption should be defined when the parameter is absent. Though the discussion was closed without agreement in Rel-15, it is obvious that the introduction of default can decrease RRC signalling overhead remarkably.
	
R1-1909416	Default QCL assumption for periodic CSI-RS	Nokia, NSB
Proposal: For  a periodic CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition, if qcl-InfoPeriodicCSI-RS is not configured for the CSI-RS resource, UE shall assume that the TCI state or QCL assumption for CSI-RS resource is identical to the TCI state or QCL assumption whichever applied for the latest received PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI .
Conclusion
No further discussion in Rel-15.



In NR, a UE has to be configured with up to 32 SSBs, in order to support TRS or CSI-RS for CSI computation, UE have to be configured with up to 32 TRSs and/or 32 CSI-RS resources or resource sets for CSI computation without frequent RRC reconfiguration. Since CSI-RS for CSI computation is mostly related to the active TCI states, only one CSI-RS resource set to be monitored by the UE, and gNB can automatically update the TCI state of the CSI-RS resource aligned with the active TCI states for PDCCH or PDSCH. Thus, if we allow default QCL of CSI-RS based on the TCI state of PDCCH or PDSCH, without configuring multiple CSI-RS resources, UE may only receive single CSI-RS resource with the corresponding PDSCH.
Two possible options can be considered. The first option is to make association to a certain CORESET associated. This gives a solid reference to the UE and good to be used when long term measurement is required. In other hand, the option is hard to reflect the TCI update for PDSCH by PDCCH. The second option is to inherit TCI or QCL assumption for PDSCH to the CSI-RS. This option provides a common UE behaviour regardless of TCI state/QCL assumption applied to PDSCH. (both for default QCL assumption for PDSCH or TCI states indicated by TCI codepoint in DCI). Also, even without any reception of PDSCH, NR specification specifies UE assumption for QCL to be applied any potential PDSCH at the time instance. 
From the investigation, we can consider two options for different channels. 
Regarding to TRS, the main functionality of TRS is to obtain long-term channel statistics, one solid reference is more efficient instead of tacking the change of active beam frequently, and the first option looks reasonable. 
For CSI-RS for CSI computation, CSI computation should reflect the active channel status and for CSI report, if timeRestriction set to enable, the inconsistency from the automatic update of TCI state can be avoided, so that the second option is proper option.  
[bookmark: _Ref24107029][bookmark: _Hlk24109926]Proposal 9: Support following default QCL assumption for periodic CSI-RS when TCI state is not configured,
· [bookmark: _Hlk24110431]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

2.2. Beam Failure Recovery for SCell

2.2.1 On the configuration of PUCCH-BFR
Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213.

The PUCCH-BFR should be configurable to any uplink BWP. The SR itself carries only information that SCell beam failure has been detected. In case the SR would be specific to set of CCs that would imply additional logic to be discussed and this is considered in our view to be out of scope of RAN1. Any resource selection logic should be discussed in RAN2.
[bookmark: _Ref24107117]Proposal 10: Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE

Agreement
At least for PDCCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.
· Applies for all CORESETs in the failed SCell
· FFS: Any other channel
· FFS: value of K

In addition to supporting spatial filter assumption for PDCCH reception based on the indicated new beam, the UE applies similarly the assumption for PUCCH (until reconfigured). 

[bookmark: _Ref24107120]Proposal 11: Support spatial filter assumption based on qnew also for PUCCH.

2.2.2 On the PUCCH-BFR and Transmission of other UL signals
Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
The currently open issue of collision with PUCCH format 0 and PUCCH format 1 may not be a likely scenario since if PUCCH-BFR is configured with short format, most likely the A/N signalling would not require long format either. In any case, we propose to follow Release 15 principle as defined in 38.213:
If a UE would transmit positive or negative SR in a resource using PUCCH format 0 and HARQ-ACK information bits
in a resource using PUCCH format 1 in a slot, the UE transmits only a PUCCH with the HARQ-ACK information bits
in the resource using PUCCH format 1.
[bookmark: _Ref21113919][bookmark: _Ref24107122]Proposal 12: When PUCCH format 0 collides with transmission of PUCCH format 1 use release 15 rules.


2.2.3 On the maximum number of SCell BFD RS
Agreement:
For maximum number of SCell BFD RS, support up to 2 BFD RS for per BWP without introducing additional UE capability
FFS: whether to specify UE behaviour if number of configured CORESETs is more than 2
In Release 15, for radio link monitoring, when UE is configured with more than 2 CORESETs when Lmax=4, UE determines to select subset of failure detection resources according to Chapter 5 of 38.213:
For L max = 4, the UE selects the N RLM RS provided for active TCI states for PDCCH receptions in CORESETs
associated with the search space sets in an order from the shortest monitoring periodicity. If more than one
CORESETs are associated with search space sets having same monitoring periodicity, the UE determines the
order of the CORESET from the highest CORESET index as described in Subclause 10.1.
[bookmark: _Ref24107125]Proposal 13: When number of configured CORESETs is more than 2, follow the Release 15 rules for selecting radio link monitoring RS.

2.3	L1-SINR

	Agreement
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped
· For each SINR, interference is measured based on each associated NZP-IMR only
· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)
Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)



Figure 1 shows an example of option 2a. It is assumed that one CMR is associated with a single interference resource set including multiple NZP-CSI-RS resources. Furthermore, it is assumed that one CMR and resources within one interference resource set share the same QCL-type-D assumption. Therefore, this configuration can be considered as an extension of option 1, i.e. one-to-one resource configuration. The option 2 enables UE explicitly to measure multiple interferers for SINR determination. Even though additional RRC-signalling is required for multiple resources within a resource set, some signalling overhead reduction can still be obtained by enabling NZP-CSI-RS resources within the interference resource set to share same QCL-type-D. For option 2, UE shall assume that interference is determined over all configured resources associated with the CMR. As concluded in the previous meeting, actual interference definition is left for UE implementation and RAN4 to define requirements for it.



[image: ]
[bookmark: _Ref24029763][bookmark: _GoBack]Figure 1 an example of option 2a w/ CMR associated with one resource set with one or more IMRs.

[bookmark: _Ref24106703]Observation 1: Option 2a enables UE to explicitly measure multiple interferers for SINR determination.
[bookmark: _Ref24106704][bookmark: _Ref24116436]Observation 2: Option 2a can be considered as an extension of option 1.
Regarding to FFS on whether QCL-Type-D can be configured to each NZP IMR, from RRC-signalling overhead reduction perspective, it would be beneficial to enable configuration where UE may assume CMR and the set of NZP-CSI-RS resources associated with interference to be QCL:ed according to type-D.
[bookmark: _Ref24106705]Observation 3: It would be beneficial to enable measurement configuration where UE assumes CMR and the set of NZP-CSI-RS resources associated with interference to be QCL:ed according to type-D.
Regarding to FFS on each NZP-CSI-RS port configured for interference measurements corresponds to an interference layer, it is natural to assume that each NZP-CSI-RS antenna port to correspond the interference transmission layer.

Related to WA, i.e. ZP-IMR + NZP IMR (interference measurement is taken on both) ambiguity related to interference measurement is introduced between network and UE leading to the degradation of the overall system performance. Furthermore, the current WA leads to the increase of signalling and resource overhead as well as extra standardization efforts (e.g. different RAN4 requirements at UE-side). To avoid these negative impacts, it is reasonable that Rel-16 specification provides support only for two already agreed dedicated IMR configurations: 1) ZP-IMR only and 2) NZP-IMR only.

[bookmark: _Ref24116465]Proposal 14: Support option 2a.
[bookmark: _Ref24116470]Proposal 15: Support measurement configuration where UE assumes CMR and the set of NZP-CSI-RS resources associated with interference to be QCL:ed according to type-D.
[bookmark: _Ref24116527]Proposal 16: Support interference measurements configuration where each NZP-CSI-RS antenna port corresponds to an interference transmission layer. 
[bookmark: _Ref24116484]Proposal 17: Do not confirm WA (i.e ZP-IMR + NZP IMR) as interference resource configuration for L1-SINR determination. 

3	Conclusions
In the following we list observations and proposals made based on the discussion.
Enhancements on beam selection to reduce latency and overhead:


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
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


Beam Failure Recovery for SCell:
Proposal 10: Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
Proposal 11: Support spatial filter assumption based on qnew also for PUCCH.
Proposal 12: When PUCCH format 0 collides with transmission of PUCCH format 1 use release 15 rules.
Proposal 13: When number of configured CORESETs is more than 2, follow the Release 15 rules for selecting radio link monitoring RS.

L1-SINR:
Observation 1: Option 2a enables UE to explicitly measure multiple interferers for SINR determination.
Observation 2: Option 2a can be considered as an extension of option 1.
Observation 3: It would be beneficial to enable measurement configuration where UE assumes CMR and the set of NZP-CSI-RS resources associated with interference to be QCL:ed according to type-D.
Proposal 14: Support option 2a.
Proposal 15: Support measurement configuration where UE assumes CMR and the set of NZP-CSI-RS resources associated with interference to be QCL:ed according to type-D.
Proposal 16: Support interference measurements configuration where each NZP-CSI-RS antenna port corresponds to an interference transmission layer.
Proposal 17: Do not confirm WA (i.e ZP-IMR + NZP IMR) as interference resource configuration for L1-SINR determination.
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