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Introduction
In this contribution, we provide a summary of issues on L1-SINR and SCell BFR.
High Level Summary and Proposal
Table 1 provides a high-level summary for the proponents and FL’s recommendation. 
Table 1: High-Level Summary for each proposal
	TPs/Proposals
	Proponent
	FL recommendation

	3.1
	Sony, MTK, Apple
	Discuss the issues. 
Editorial corrections should not take too much effort.

	3.2.1
	Vivo
	Discuss this issue.  
This seems to be connected with previous conclusion and should not take too much effort. Measurement restriction related issues should also have impact on RAN4’s work.

	3.2.2
	MTK
	Do not discuss this issue. 
There should be legacy UE behavior for SINR measured with CMR only. In Rel-15, SS-SINR/CSI-SINR is defined with CMR only.  

	3.3.1
	IDC, Huawei/HiSilicon, OPPO
	Discuss this issue. 
It seems the UE behavior is unclear if QCL-TypeD for CSI-RS is not provided for both CMR and IMR, but this looks to be a general issue for all periodic CSI-RS, as commented by some companies in last meeting.  Maybe some discussion is necessary.

	3.3.2
	Vivo
	Do not discuss this issue.
According to previous agreement, gNB should avoid the case that one CSI-RS would be with two different QCL assumption.
Agreement
· For L1-SINR report, the UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 
· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.
· There is no spec impact for the note above


	3.3.3
	Huawei/HiSilicon, LGE, Samsung
	Do not discuss this issue.
This was discussed in last meeting in two email threads without consensus. It may be better to spend effort for other issues.

	3.3.4
	Huawei/HiSilicon
	Do not discuss this issue.
According to some comments in last meeting, this seems to be a RAN4 issue.

	3.3.5
	Qualcomm
	Do not discuss this issue.
This is out of scope.

	4.1
	ZTE, APT
	Discuss the issues. 
Editorial corrections should not take too much effort.

	4.2.1
	Qualcomm
	Do not discuss this issue.
This is out of scope.

	4.3.1
	Docomo, Ericsson, Nokia/NSB, Qualcomm
	Do not discuss this issue.
This is out of scope.

	4.3.2
	Qualcomm
	Do not discuss this issue.
According to some comments in last meeting, this seems to be a RAN2 issue. 

	4.4
	CATT
	Do not discuss this issue.
According to the agreement below, SSB cannot be used for SCell BFD. Rel-15 CR seems to be a better place to clarify SSB for PCell/PSCell BFD.
Agreement
· SCell BFD is based on periodic 1-port CSI-RS, which can be configured explicitly by RRC or implicitly by TCI state. 




Proposal:
· RAN1 102-e plans to discuss the following issues:
· Email thread #1: TPs proposed in section 3.1, 3.2.1, 3.3.1, and 4.1.

Company’s view and comments
	Company
	Comments

	
	




Details for each issue on L1-SINR
Editorial Corrections 
CSI-RS for L1-SINR Computation
Reasons for changes
In Rel.16, the L1-SINR reporting by measuring CSI-RS as CMR and/or IMR has been supported and captured in specifications. However, the general description of UE behavior on CSI-RS reception for L1-SINR computation was missing in current version of TS.38.214.

Summary of changes
Add the general functional description of L1-SINR in the UE procedure of CSI-RS reception.

Consequence if not approved 
The function description of L1-SINR computation is somehow still missed in specification.

TP 3.1.1 for 38.214

	< Start of the text proposal on TS 38.214 v16.2.0 section 5.6.1.6>
< Unchanged parts are omitted >
5.1.6.1 	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation, L1-SINR computation and mobility. 
< Unchanged parts are omitted >
< End of the text proposal on TS 38.214 v16.2.0 section 5.6.1.6>



Ports 3000 and 3001 for L1-SINR
Reason for changes
In 38.215, in the sentence ‘CSI reference signals transmitted on all configured antenna ports can be used for CSI-SINR determination’, it is unclear whether it means all of the antenna ports configured for the UE can be used for CSI-SINR determination, or all of the antenna ports of the CSI-RS resource are used for CSI-SINR determination. According to the current version of TS 38.213 above, when NZP CSI-RS is used for L1-RSRP or L1-RSRP, the number of antenna ports is 1 or 2. In our view, the definition of CSI-RSRP when used for L1-RSRP in section 5.1.2 is quite clear. For clarity and specification consistency, it can be reused for L1-SINR.
Summary of changes
Clarify only port 3000 and 3001 can be used for L1-SINR.

Consequences if not approved
38.215 and 38.214 may not be consistent

TP 3.1.2 for 38.215
	5.1.6      CSI signal-to-noise and interference ratio (CSI-SINR)
< Unchanged parts are omitted >
For CSI-SINR determination CSI reference signals transmitted on antenna port 3000 according to TS 38.211 [4] shall be used. If CSI-SINR is used for L1-SINR, CSI reference signals transmitted on all configured antenna ports 3000, 3001 can be used for CSI-SINR determination.
< Unchanged parts are omitted >



Resource setting for SP/P L1-SINR
Reason for changes
There was no agreement that NZP-IMR can be used for semi-persistent or periodic reporting for CSI acquisition. Therefore, the following change in RAN1 #100b should only be applicable for L1-SINR. But with current wording, the change is also applicable to CSI measurement.
	5.2.1.4.1	       Resource Setting configuration
< Texts are omitted >
For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP or for channel and interference measurement for L1-SINR computation.
--	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
< Texts are omitted >




Summary of changes
Clarify that NZP-IMR should be only used for SP/P L1-SINR.

Consequences if not approved
Current spec is incorrect for CSI measurement when NZP-IMR is configured.

TP 3.1.3 for 38.214
	5.2.1.4.1	       Resource Setting configuration
< Unchanged parts are omitted >
For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP or for channel and interference measurement for L1-SINR computation.
-	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS. For L1-SINR computation, the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
< Unchanged parts are omitted >



Reporting format for L1-SINR
Reason for changes
In RAN1 #100, CR R1-2002907 to clarify the L1-RSRP report format has been endorsed. It is clarified that the detail format for L1-RSRP reported on PUSCH is the same as that reported on PUCCH. There is similar issue for L1-SINR report. 

Summary of changes
To clarify the the reporting format for L1-SINR is the same as that for L1-RSRP when reported by PUSCH.

Consequences if not approved
L1-SINR report format is unclear when reported by PUSCH.

TP 3.1.4 for 38.212
	[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228]6.3.2.1.2	CSI 
<unchanged part omitted>
The mapping order of CSI fields of one report for CRI/RSRP or SSBRI/RSRP reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for CRI/SINR or SSBRI/SINR reporting is provided in Table 6.3.1.1.2-8A.The procedure in clause 6.3.2 described for CSI part 1 is also applicable for one report for CRI/RSRP, or SSBRI/RSRP, CRI/SINR, or SSBRI/SINR reporting.

Table 6.3.2.1.2-3: Mapping order of CSI fields of one CSI report, CSI part 1
	CSI report number
	CSI fields

	CSI report #n
CSI part 1
	CRI as in Tables 6.3.1.1.2-3/4/6, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8, if reported

	
	Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8, if reported

	
	Subband differential CQI for the first TB with increasing order of subband number as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 0 as in Table 6.3.1.1.2-5, if reported

	
	Indicator of the number of non-zero wideband amplitude coefficients  for layer 1 as in Table 6.3.1.1.2-5 (if the rank according to the reported RI is equal to one, this field is set to all zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214] and if reported

	
	Indicator of the total number of non-zero coefficients summed across all layers  as in Table 6.3.2.1.2-8, if reported

	
	SINR as in Table 6.3.1.1.2-6A, if reported

	
	Differential SINR as in Table 6.3.1.1.2-6A, if reported

	Note:	Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.



<unchanged part omitted>

Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3 or Table 6.3.1.1.2-8 or Table 6.3.1.1.2-8A

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3 or Table 6.3.1.1.2-8 or Table 6.3.1.1.2-8A

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3 or Table 6.3.1.1.2-8 or Table 6.3.1.1.2-8A



<unchanged part omitted>







New TPs
Clarification of measurement restriction
Reason for changes
According to conclusion in RAN1 #99 meeting, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured for L1-SINR report. The timeRestrictionForChannelMeasurements parameter in CSI-ReportConfig can be configured to enable time domain restriction for channel measurements and timeRestrictionForInterferenceMeasurements can be configured to enable time domain restriction for interference measurements.
For CQI measurement in section 5.2.2.1 of TS38.214 described as above, the UE behavior for CSI-IM and/or NZP CSI-RS for interference measurement is determined based on the higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig. Similar to CQI measurement, for interference measurement of L1-SINR report, the UE behavior can be defined according to the configuration of the higher layer parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements, except for the case when one resource setting is configured for L1-SINR measurement. 
When one resource setting is configured, the resource setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. It is not clear for the measurement behavior for this resource setting according to the measurement restriction. One possibility is the measurement behavior for this resource setting always follows the higher layer parameter timeRestrictionForChannelMeasurements regardless of the resource setting used for channel measurement or for interference measurement. Another possibility is the measurement behavior for this resource setting follows the higher layer parameter timeRestrictionForChannelMeasurements when this resource setting is used for channel measurement, and follows the higher layer parameter timeRestrictionForInterferenceMeasurements when this resource setting is used for interference measurement.
Summary of changes
Define the meaasurement restriction for L1-SINR, where
· For two report settings, timeRestrictionForChannelMeasurements defines the measurement restriction for CMR, and timeRestrictionForInterferenceMeasurements defines the measurement restriction for dedicated IMR. 
· For one report setting, timeRestrictionForChannelMeasurements defines the measurement restriction for CMR, and timeRestrictionForInterferenceMeasurements defines the measurement restriction for interference measurement based on the same resources for CMR

Consequences if not approved
UE behavior is unclear with regard to measurement restriction for L1-SINR

TP 3.2.1 for 38.214
	TS 38.214
5.2.1.2	Resource settings
< Unchanged parts are omitted >
For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]
When one or two resource settings are configured for L1-SINR measurement
· If a UE is not configured with higher layer parameter timeRestrictionForChannelMeasurements, the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
· [bookmark: _Hlk512507617]If a UE is configured with higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig, the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
· If a UE is not configured with higher layer parameter timeRestrictionForInterferenceMeasurements, the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement or NZP CSI-RS for channel and interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
· If a UE is configured with higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig, the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) or NZP CSI-RS for channel and interference measurement associated with the CSI resource setting.
< Unchanged parts are omitted >





L1-SINR report without dedicated IMR
Reason for changes
Compared with CMR + IMR case, L1-SINR measurement for the CMR only is not clear in section 5.2.1.4.1 in TS 38.214 and section 5.1.6 in TS 38.215, i.e., whether to exclude the power contribution of the co-channel serving CSI-RS is not clear. Therefore, we propose to add some details of the L1-SINR measurement to make the definition of L1-SINR measurement more clear. The interference and noise contribution measured shall be the total power measured on CMR excluding the power contribution of the co-channel serving CSI-RS. Otherwise, it may result in misunderstanding for L1-SINR measurement acquisition in CMR only case.
Summary of changes
For CMR without IMR, define the interference should be measured based on total received power on dedicated CSI-RS resource for channel measurement excluding the power of the NZP CSI-RS corresponds to interference and noise.

Consequences if not approved
How to measure interference for CMR without dedicated IMR could be unclear.

TP 3.2.3
	5.2.1.4.1	       Resource Setting configuration
< Unchanged parts are omitted >
For CSI measurement(s) other than L1-SINR, a UE assumes: 
-	each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer.
-	all interference transmission layers on NZP CSI-RS ports for interference measurement take into account the associated EPRE ratios configured in 5.2.2.3.1; 
-	other interference signal on REs of NZP CSI-RS resource for channel measurement, NZP CSI-RS resource for interference measurement, or CSI-IM resource for interference measurement. 
For L1-SINR measurement with dedicated interference measurement resources, a UE assumes:
-	the total received power on dedicated NZP CSI-RS resource for interference measurement [and/] or dedicated CSI-IM resource for interference measurement corresponds to interference and noise.
For L1-SINR measurement without dedicated interference measurement resources, a UE assumes:
-	the total received power on dedicated NZP CSI-RS resource for channel measurement excluding the power of the NZP CSI-RS corresponds to interference and noise.
< Unchanged parts are omitted >



TPs on Issues Discussed/Resubmitted
QCL assumption for CMR without QCL indication
Reason for changes
For L1-SINR measurement and reporting, the current specification allows NZP CSI-RS without QCL-TypeD configuration as a CMR. In this case, however, QCL-typeD configuration in IMR still exists and corresponding UE assumption on QCL-typeD is unclear.

Summary of changes
One of the following changes can avoid the ambiguity.
· UE considers the case as an error case
· One way to clarify the ambiguity is considering it as an error case.
· Extending the current UE behavior
· According to the current specification, when a UE is configured with two Resource Settings for L1-SINR, the UE can apply same QCL-TypeD assumption for CMR resource and the corresponding IMR resource. We may extend the current UE behavior to this case.


Consequences if not approved
QCL assumption for CMR is unclear

TP 3.3.1-1 for 38.214 (Alt-1)
For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	UE is not expected to be configured with a periodic NZP CSI-RS resource without the higher layer parameter of qcl-InfoperiodicCSI-RS for channel measurement.



TP 3.3.1-1 for 38.214 (Alt-2)
For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	If UE is configured with a periodic NZP CSI-RS resource without the higher layer parameter qcl-InfoperiodicCSI-RS for channel measurement, the UE may apply ‘QCL-TypeD’ RS configured to the corresponding CSI-IM resource for interference measurement, as the reference RS for determining ‘QCL-typeD’ assumption for the periodic NZP CSI-RS resource.



TP 3.3.1-3 for 38.214 (Alt-3)
	5.2.1.2	Resource settings
*** Unchanged text is omitted ***
For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	If 'QCL-TypeD' RS is not configured to the NZP CSI-RS resource for channel measurement, the UE may apply a same 'QCL-TypeD' assumption for the NZP CSI-RS resource for channel measurement and for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.

-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
*** Unchanged text is omitted ***



TP 3.3.1-4 for 38.214 (Alt-4)
	< Start of text proposal on TS 38.214 v16.2.0 Section 5.2.1.2>
< Unchanged parts are omitted >
For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]
If a periodic NZP CSI-RS resource for channel measurement for L1-SINR computation is configured without the high layer parameter of qcl-InfoperiodicCSI-RS, UE may assume all the instances of the periodic NZP CSI-RS resource are transmitted with the same downlink spatial domain transmission filter.
< Unchanged parts are omitted >
< End of text proposal on TS 38.214 v16.2.0 Section 5.2.1.2>




QCL of IMR
Reason for changes
The spec does not exclude the case that the QCL-TypeD RSs for CMR and its associated NZP IMR are different. If the configured QCL-TypeD RS for NZP IMR is different from the QCL-TypeD RS of CMR, the UE behavior for NZP CSI-RS resource measurement should be clarified, because the UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD (refer to RAN1 #99 agreement).  
For example, NZP CSI-RS resource #1 is configured as CMR for L1-SINR, the associated NZP CSI-RS resource #2 is configured as IMR for L1-SINR and also configured as measurement resource for L1-RSRP, where the QCL-TypeD RS configuration for NZP CSI-RS resource #1 and NZP CSI-RS resource #2 is different. According to TS 38.214, for L1-RSRP and for L1-SINR, the UE may measure the same NZP CSI-RS resource with different QCL assumption in different time instance. In the instance for interference measurement of L1-SINR report, the UE applies the QCL-TypeD RS of NZP CSI-RS resource #1 as the QCL-TypeD assumption for the NZP CSI-RS resource #2, but in the instance for channel measurement of L1-RSRP report, the configured QCL-TypeD assumption of NZP CSI-RS resource #2 is used. 
There is ambiguity for QCL assumption of CSI-RS resource when aperiodic L1-SINR report is triggered and the report setting is associated with periodic/semi-persistent CSI-RS resource setting. Before the triggering DCI, the configured QCL-TypeD assumption of NZP CSI-RS resource #2 is used for L1-RSRP measurement. However when the NZP CSI-RS resource #2 before the triggering DCI is also used for interference measurement of L1-SINR report, the interference measurement may not be available because the UE has not received the triggering DCI and cannot apply the QCL-TypeD assumption of NZP CSI-RS resource #1 (CMR for L1-SINR) for NZP CSI-RS resource #2. Thus current description in the CR is not correct for this scenario.
Summary of changes
The agreed behavior that the QCL for IMR is based on that of CMR should exclude the case when aperiodic L1-SINR is triggered and the report setting is associated with periodic/semi-persistent CSI-RS.

Consequences if not approved
There may be ambiguity for QCL assumption of CSI-RS resource when aperiodic L1-SINR report is triggered and the report setting is associated with periodic/semi-persistent CSI-RS resource setting.

TP 3.2.2 for 38.214
	TS 38.214
5.2.1.2	Resource settings
< Unchanged parts are omitted >
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting, except when aperiodic L1-SINR report is triggered and the report setting is associated with periodic/semi-persistent CSI-RS resource setting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
< Unchanged parts are omitted >




NZP+ZP IMR
Reason for changes
· (Alt-1) NZP+ZP based interference measurement for L1-SINR is captured in the spec with a bracket. In previous meetings, companies had concerns on how to measure the single ZP IMR if CMRs are configured with different QCL-TypeD indications. To address this concern, we propose to add a restrictions that all CMR should be QCLed w.r.t ‘QCL-TypeD’ if both NZP IMRs and ZP IMR are configured for L1-SINR.
· (Alt-2)The usage of this additional feature is unclear in terms of P-2 operation, i.e. when repetition=off for which extra UE complexity is required to implement this. Regarding the second approach, if all CMRs are QCLed, they may use exactly same Tx beam for P-3 operation or may use slightly different Tx beams for fine P-2 operation. For P-3 operation, the UE Tx beam ambiguity problem still exists and the abovementioned issue holds for fine P-2 operation as well.

Summary of changes
There are two alternatives:
· Alt1: Add the restriction that all CMR should be QCLed w.r.t ‘QCL-TypeD’ if both NZP IMRs and ZP IMR are configured. 
· Alt2: Remove NZP+ZP based interference measurement

Consequences if not approved
NZP+ZP based interference measurement for L1-SINR is unclear.

TP 3.3.3-1 for 38.214 (Alt-1)
	< Start of the text proposal  38.214 v16.1.0 Section 5.2.1.2>
	< Unchanged parts are omitted >	
-	 [When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]
-	UE expects that the NZP CSI-RS resources in each NZP CSI-RS resource set for channel measurement are QCLed with respect to ‘QCL-TypeD’.
< Unchanged parts are omitted >
< End of the text proposal  38.214 v16.1.0 Section 5.2.1.2>



TP 3.3.3-1 for 38.214 (Alt-2)
	[bookmark: _Hlk23668618]For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement on NZP CSI-RS for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
-	[When three Resource Settings are configured, the first one Resource Setting (given by higher layer parameterresourcesForChannelMeasurement) is for channel measurement on SSB or NZP CSI-RS. The second one (given by either higher layer parameter csi-IM-ResourcesForInterference) is for interference measurement performed on CSI-IM, where each NZP CSI-RS resource set for channel measurement is associated with one CSI-IM resource for interference measurement. The Third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on 1 port NZP CSI-RS with density 3 REs/RB.]




Scheduling restriction for NZP IMR
Reason for changes
In Rel-15, for a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET. For L1-SINR measurement, each NZP CMR can be associated with one NZP IMR and UE may apply 'QCL-TypeD' assumption of NZP CMR to measure the associated NZP IMR. Therefore, the associated NZP IMR cannot be configured over the symbols during which the UE is also configured to monitor the CORESET too.

Summary of changes
In L1-SINR measurement, if the CMR is associated with a NZP-CSI-RS-ResourceSet with parameter repetition set to 'on', both the CMR and the associated IMR cannot be configured over the symbols during which the UE is also configured to monitor the CORESET.

Consequences if not approved
Possible collisions between NZP IMRs and the CORESETs and unclear UE behavior.

TP 3.3.4 for 38.214

	< Start of text proposal on TS 38.214 v16.1.0 Section 5.1.6.1>
< Unchanged parts are omitted >
For a CSI-RS resource for channel measurement associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, . If the CSI-RS resource for channel measurement is associated with a NZP CSI-RS resource for interference measurement, UE shall not expect the NZP CSI-RS resource for interference measurement to be configured over the symbols during which the UE is also configured to monitor the CORESET. while While for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
< Unchanged parts are omitted >
< End of text proposal on TS 38.214 v16.1.0 Section 5.1.6.1>



EPRE for L1-RSRP
Reason for changes
In current spec, when L1-RSRP is measured by NZP CSI-RS, it is unclear that L1-RSRP should be compensated by the associated EPRE parameter. It is beneficial to clarify that when L1-RSRP is measured by NZP CSI-RS, the L1-RSRP will not be compensated by the associated EPRE parameter. Otherwise, gNB and UE may have different understanding on whether the reported L1-RSRP should be compensated by EPRE parameter.

Summary of changes
When L1-RSRP is measured by NZP CSI-RS, UE should not compensate the L1-RSRP by the associated EPRE parameters.

Consequences if not approved
gNB and UE may have different understanding on whether the reported L1-RSRP should be compensated by EPRE parameter.

TP 3.3.5 for 38.214

	38.214->5.2.1.4.3	L1-RSRP Reporting
For L1-RSRP computation
-	the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources, when resource-wise quasi co-located with 'QCL-Type C' and 'QCL-TypeD' when applicable.
-	the UE may be configured with CSI-RS resource setting up to 16 CSI-RS resource sets having up to 64 resources within each set. The total number of different CSI-RS resources over all resource sets is no more than 128.
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size, if the higher layer parameter nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133]. When NZP CSI-RS is configured for channel measurement, the reported L1-RSRP values should not be compensated by the power offset(s) given by higher layer parameter powerControOffsetSS or powerControlOffset.



Details for each issue on SCell BFR
Editorial Corrections 
Alignment between 38.213 and 38.331 on BFD RS
Reason for changes
Align the RRC parameter for SCell BFR based on latest 38.331. There is no new RRC parameter “beamFailureDetectionResourceList” for SCell BFR, since the corresponding Re-15 RRC parameter framework for PCell is directly reused and the independent parameter can be provided for each BWP of SCell(s).

Summary of changes
Correct RRC parameter name for BFD related parameters.

Consequences if not approved
Misalignment between 38.331 and 38.213.

TP 4.1.1 for 38.213
	6 Link Reconfiguration

A UE can be provided, for each BWP of a serving cell, a set [image: ] of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set [image: ] of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt-r16 or candidateBeamRSSCellList-r16 for radio link quality measurements on the BWP of the serving cell. If the UE is not provided  by failureDetectionResources or beamFailureDetectionResourceList for a BWP of the serving cell, the UE determines the set [image: ] to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH and, if there are two RS indexes in a TCI state, the set [image: ] includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects the set [image: ] to include up to two RS indexes. The UE expects single port RS in the set [image: ]. The UE expects single-port or two-port CSI-RS with frequency density equal to 1 or 3 REs per RB in the set [image: ].



Alignment between 38.213 and 38.331 on BFR-SR
Reason for changes
Align the RRC parameter for SCell BFR based on latest 38.331 on BFR-SR.

Summary of changes
Correct RRC parameter name for BFR-SR related parameters.

Consequences if not approved
Misalignment between 38.331 and 38.213.

TP 4.1.2-1 for 38.213
TS 38.213 Section 9.2.4 
-------- unchanged part omitted ---------------
A UE can be configured by SchedulingRequestResourceConfig a set of configurations for SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. A UE can be configured by schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR a configuration for LRR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1. The UE can be provided, by phy-PriorityIndex-r16 in SchedulingRequestResourceConfig, a priority index 0 or a priority index 1 for the SR. If the UE is not provided a priority index for SR, the priority index is 0.
The UE is configured a PUCCH resource by SchedulingRequestResourceId, or by schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, providing a PUCCH format 0 resource or a PUCCH format 1 resource as described in Clause 9.2.1. The UE is also configured a periodicity [image: ] in symbols or slots and an offset [image: ] in slots by periodicityAndOffset for a PUCCH transmission conveying SR. If [image: ] is larger than one slot, the UE determines a SR transmission occasion in a PUCCH to be in a slot with number [image: ] [4, TS 38.211] in a frame with number [image: ] if [image: ].
-------- unchanged part omitted ---------------




TP 4.1.2-2 for 38.213TS 38.213 Section 9.2.5.1 UE procedure for multiplexing HARQ-ACK or CSI and SR in a PUCCH
In the following, a UE is configured to transmit [image: ] PUCCHs for respective [image: ] SRs in a slot, as determined by a set of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, with SR transmission occasions that would overlap with a transmission of a PUCCH with HARQ-ACK information from the UE in the slot or with a transmission of a PUCCH with CSI report(s) from the UE in the slot.
-------- unchanged part omitted ---------------


If a UE would transmit a PUCCH with [image: ] HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Clauses 9.2.1 and 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, are appended to the HARQ-ACK information bits and the UE transmits the combined [image: ] UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 that the UE determines as described in Clauses 9.2.1 and 9.2.3. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 

If a UE would transmit a PUCCH with [image: ] CSI report bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, [image: ] bits representing corresponding negative or positive SR, in ascending order of the values of schedulingRequestResourceId and a schedulingRequestResourceId associated with schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, are prepended to the CSI information bits as described in Clause 9.2.5.2 and the UE transmits a PUCCH with the combined [image: ] UCI bits in a resource using the PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for CSI reporting. If one of the SRs is a positive LRR, the value of the  bits indicates the positive LRR. An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs. 

New TP
BWP for CORESET #0 beam reset by RACH
Reason for changes
In current spec, the beam of CORESET 0 can be updated by RACH except for CFRA based PDCCH order. However, the spec is unclear on whether the updated beam is applied only to the active DL BWP or to all BWPs containing CORESET 0. Unlike other CORESETs, CORESET 0 can exist in multiple BWPs. If UE only updates CORESET 0 beam for current active BWP after receiving response for CFRA BFR, the UE will still use the previously configured CORESET 0 beam when switching to a new active BWP later, and the previous CORESET 0 may already fail. Therefore, it would be beneficial to reset COREST 0 beam for all BWPs.

Summary of changes
In case of CORESET 0 beam updated by RACH, the updated beam is applied to CORESET 0 in all BWPs.

Consequences if not approved
If UE only updates CORESET 0 beam for current active BWP after receiving response for CFRA BFR, the UE will still use the previously configured CORESET 0 beam when switching to a new active BWP later, and the previous CORESET 0 may already fail.

TP 4.2.1 for 38.213
	38.213->10.1	UE procedure for determining physical downlink control channel assignment
[…]
For a CORESET with index 0, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure. The QCL assumption determined by the SS/PBCH block is applied to CORESET with index 0 in all BWP(s) containing it. 
[…]



TP on Issues Discussed/Resubmitted
PUCCH/PDCCH Beam after CBRA-BFR for PCell/PSCell BFR
[bookmark: _Hlk23326664]Reason for changes
The beam recovery procedure was introduced so that the UE can quickly discover that its currently configured beams have become non-operational. The UE can then autonomously act to restore the connection to its serving cell by discarding its current beam configuration. Rather than using its configured TCI states and spatial relations, the UE would autonomously choose a TCI state and spatial relation that would maximize the likelihood that it can reach the gNB.
The determination of such spatial recovery parameters has been carefully specified in 38.213, but only for contention-free beam recovery. However, NR supports also contention-based beam recovery on the SpCell. For contention-based beam recovery, the UE would utilize the contention-based random access procedure, as described in 38.213. In this case, since there is no description on which spatial relation the UE would use for PUCCH transmissions after beam failure, the UE would be mandated to follow the spatial relation that is activated for the PUCCH resource(s), despite the fact that these spatial relations are most probably outdated. PUCCH transmissions relying on these configured spatial relations are likely to fail.
After CBRA-BFR, QCL assumptions of PDCCH in CORESETs are also unclear, which means UE shall monitor previous QCL assumption before BFR, and PDCCH reception on the CORESETs are most probably failed. Hence, we propose to update QCL assumption of PDCCH in all CORESETs to qnew after CBRA-BFR.

Summary of changes
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall transmit PUCCH using the spatial filter which is used for the PRACH transmission, until reconfigured/reactivated by the gNB.
· During contention-based BFR, if Msg.3 or Msg.A of CBRA-BFR contains BFR MAC CE, the UE shall monitor PDCCH in all CORESETs using QCL assumption of SSB index selected for the PRACH transmission.


Consequences if not approved
Misalignment between 38.331 and 38.213.


TP 4.3.1-1 for 38.213 (PUCCH)
	6	Link recovery procedures
--- Omitted ---

After 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId where a UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI, the UE assumes same antenna port quasi-collocation parameters as the ones associated with index  for PDCCH monitoring in a CORESET with index 0.
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI and until the UE receives an activation command or configuration to update spatial domain filter for PUCCH resource(s), the UE transmits a PUCCH on a same cell as the PRACH transmission using 
- a same spatial filter as for the last PRACH transmission 


- a power determined as described in Subclause 7.2.1 with , , and , and    
where qnew is the SS/PBCH block index selected for the last PRACH transmission.



TP 4.3.1-2 for 38.213 (PDCCH)
	6	Link recovery procedures
--- Omitted ---
For the PCell or the PSCell, if BFR MAC CE [11, TS38.321] is transmitted in Msg3 or MsgA of contention based random access procedure, after 28 symbols from a last symbol of a first PDCCH reception where the UE detects a DCI format with CRC scrambled by C-RNTI, the UE monitors PDCCH in all CORESETs on the same cell as the PRACH transmission using the same antenna port quasi-collocation parameters as the ones associate with index using the same antenna port quasi-collocation parameters as the ones associate with index , where qnew is the SS/PBCH block index selected for the last PRACH transmission.



BFD RS monitoring behavior
Reason for change
Suppose explicit BFD is configured before beam failure is detected. According to current spec, UE has to continue monitoring previous explicit BFD RS(s) after BFR response is received and until explicit BFD RS(s) is reconfigured/disabled by RRC. During this period, monitoring failed BFD RS(s) may unnecessarily trigger BFR again, which may interrupt ongoing recovery/traffic and waste corresponding resources/energy. Therefore, it would be more efficient for UE to stop monitoring the previously configured explicit BFD RS(s) after receiving BFR response.

Summary of changes
If explicit BFD is configured before SCell fails, UE should stop monitoring the previously configured explicit BFD RS(s) after receiving the response for the step-2 MAC-CE
· UE can start implicit BFD after receiving TCI activation/reconfiguration for failed SCell

Consequences if not approved
UE has to keep monitoring previously configured BFD RS after receiving response for the step-2 MAC CE.

TP 4.3.2-1 for 38.213
	38.213->6            Link recovery procedures 
[…]
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell. After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
-	stops monitoring the set [image: ] if 
-	it is provided by higher layer parameters failureDetectionResources or beamFailureDetectionResourceList
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
[…]



TP 4.3.2-2 for 38.213
	38.213->6            Link recovery procedures 
[…]




[bookmark: _Hlk40189082]The UE may receive by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Subclause 8.1. For PRACH transmission in slot  and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index  provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot  within a window configured by BeamFailureRecoveryConfig. For PDCCH monitoring in a search space set provided by recoverySearchSpaceId and for corresponding PDSCH reception, the UE assumes the same antenna port quasi-collocation parameters as the ones associated with index  until the UE receives by higher layers an activation for a TCI state or any of the parameters tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList. After the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI in the search space set provided by recoverySearchSpaceId, the UE continues to monitor PDCCH candidates in the search space set provided by recoverySearchSpaceId until the UE receives a MAC CE activation command for a TCI state or tci-StatesPDCCH-ToAddList and/or tci-StatesPDCCH-ToReleaseList, and the UE stops monitoring the set [image: ] if it is provided by failureDetectionResources.
[…]



Clarification of SSB for BFD
Motivation
In section 6 of TS38.213 it is specified that periodic CSI-RS can be explicitly or implicitly provided as the reference signal of Beam Failure Detection (BFD). SS/PBCH blocks are not included in the BFD reference signal.

	TS38.213: 6  Link recovery procedures

A UE can be provided, for each BWP of a serving cell, a set [image: ] of periodic CSI-RS resource configuration indexes by failureDetectionResources or beamFailureDetectionResourceList …….. If the UE is not provided [image: ] by failureDetectionResources or beamFailureDetectionResourceList for a BWP of the serving cell, the UE determines the set [image: ] to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH.




At the same time, in section 6 of TS38.213 it is said that in RAN1 when UE assess the quality of the beam, both CSI-RS and SS/PBCH blocks can be used.

	TS38.213: 6  Link recovery procedures

The physical layer in the UE assesses the radio link quality according to the set [image: ] of resource configurations against the threshold Qout,LR. For the set [image: ], the UE assesses the radio link quality only according to periodic CSI-RS resource configurations, or SS/PBCH blocks on the PCell or the PSCell, that are quasi co-located, as described in [6, TS 38.214]



These two paragraphs are contradictory to each other as to whether SS/PBCH block are allowed to be used for beam failure detection. A clarification is needed. Depending on the outcome, one of these two paragraphs needs to be updated. 

Proposal 4.4: 
· Clarify whether SS/PBCH blocks can be provided for BFD


image4.wmf
1

q


image5.wmf
0

q


oleObject3.bin

image6.wmf
0

q


image7.wmf
Y

PERIODICIT

SR


image8.wmf
OFFSET

SR


image9.wmf
m

s,f

n


image10.wmf
f

n


image11.wmf
(

)

0

mod

Y

PERIODICIT

OFFSET

frame,

slot

=

-

+

×

SR

SR

n

N

n

s,f

f

m

m


image70.wmf
Y

PERIODICIT

SR


image80.wmf
OFFSET

SR


image90.wmf
m

s,f

n


image100.wmf
f

n


image110.wmf
(

)

0

mod

Y

PERIODICIT

OFFSET

frame,

slot

=

-

+

×

SR

SR

n

N

n

s,f

f

m

m


image12.wmf
K


image13.wmf
ACK

O


image14.wmf
(

)

é

ù

1

log

2

+

K


image15.wmf
(

)

é

ù

1

log

2

ACK

UCI

+

+

=

K

O

O


image16.wmf
(

)

é

ù

1

log

2

+

K


oleObject4.bin

image17.wmf
(

)

é

ù

1

log

2

+

K


image18.wmf
CSI

O


image19.wmf
(

)

é

ù

CSI

2

UCI

1

log

O

K

O

+

+

=


oleObject5.bin

oleObject6.bin

oleObject7.bin

image20.wmf
new

q


oleObject8.bin

image21.wmf
0

=

u

q


oleObject9.bin

image22.wmf
0

=

l


oleObject10.bin

image23.wmf
n


oleObject11.bin

oleObject12.bin

image24.wmf
4

+

n


oleObject13.bin

oleObject14.bin

image1.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject1.bin

image2.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

  

-

A

a

a

a

a

a

M


oleObject2.bin

image3.wmf
0

q


