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Introduction
In this contribution, we provide a summary of issues on L1-SINR and SCell BFR
High Level Summaries and Draft Proposal
Table 1 illustrates the issues on L1-SINR proposed by companies. Table 2 provides the issues on SCell-BFR proposed by companies.
Table 1: Summary of Issues on L1-SINR 
	Issues (details are in section 3)
	Proponent

	3.1 Editorial Corrections
· 3.1.1 Clarification on 2-port CMR
· 3.1.2 L1-SINR measurement when SSB is configured as CMR
· 3.1.3 2-port CSI-RS for L1-SINR measurement
· 3.1.4 Clarification on resource setting
· 3.1.5 Clarification on maximum number of resources
	· 3.1.1: vivo, ZTE
· 3.1.2: MTK
· 3.1.3: MTK
· 3.1.4: MTK, LGE, Intel, CATT, Qualcomm, ZTE
· 3.1.5: CATT, Qualcomm

	3.2 Clarification without TP
· 3.2.1 Clarification of measurement restriction
· 3.2.2 Clarification of SSB for BFD
· 3.2.3 Clarification of L1-SINR for multi-TRP
	· 3.2.1: vivo
· 3.2.2: CATT
· 3.2.3: Samsung

	3.3 QCL assumption for IMR 
	vivo

	3.4 NZP+ZP IMR
	Huawei/HiSilicon, CMCC

	3.5 Default QCL assumption for NZP CMR 
	Huawei/HiSilicon, OPPO

	3.6 Scheduling Restriction on NZP IMR 
	Huawei/HiSilicon



Table 2: Summary of Issues on SCell-BFR 
	Issues (details are in section 4)
	Proponent

	4.1 Editorial Corrections 
· 4.1.1 Alignment between 38.213 and 38.331 
· 4.1.2 Clarification for CBD RS 
· 4.1.3 Clarification on RS configured in activated SCell
	· 4.1.1: ZTE
· 4.1.2: Huawei/HiSilicon
· 4.1.3: vivo

	4.2 Apply indicated new beam on PDSCH transmission in failed SCell after SCell BFR 
	OPPO

	4.3 BFRQ multiplexed with PUSCH 
	Lenovo/Motorola

	4.4 PUCCH beam after BFR 
	Ericsson, Nokia/NSB

	4.5 SRS beam after BFR
	Qualcomm

	4.6 BFD RS monitoring after receiving response to MAC CE
	Qualcomm



FL’s recommendation: 
· Issue 3.1: Most of the editorial corrections seem to be very straight-forward. Recommend to fix the simple issues as soon as possible.
· Issue 3.2: Issue 3.2.1 may require conclusion as well as potential spec impact. Issue 3.2.2 seems to be related to PCell BFR. For SCell BFR, it is agreed that only 1-port periodic CSI-RS can be configured for BFD. Issue 3.2.3 seems to be related to some further enhancement. Since there are no TPs related, the issues can be decided later.
· Issue 3.3, 3.5, 3.6: The issues would introduce new agreement. Recommend to discuss at least 1 of them.
· Issue 3.4: This has been discussed multiple times, but still without consensus.
· Issue 4.1: All the TPs seem to be very straight-forward. Recommend to fix the simple issues as soon as possible.
· Issue 4.2, 4.4, 4.5: The 3 issues are related to UE beam assumption after BFR, which have been discussed multiple times. Recommend to discuss them and close the issues.
· Issue 4.3: This issue has been proposed multiple times, but not been treated. 
· Issue 4.6: This issue is a new issue, which would require a new agreement. 

Draft FL Proposal:
· RAN1 101-e plans to discuss the following issues:
· Email thread #1: TPs proposed in section 3.1, one of {3.3, 3.4, 3.5 and 3.6}
· Email thread #2: TPs proposed in section 4.1 and one of {4.3 and 4.6}
· Email thread #3: TPs proposed in section 4.2, 4.4. 4.5
Details for each issue for L1-SINR
Editorial Corrections 
Group based L1-SINR report
Reason for changes
The bracket for group based L1-SINR report is retained, i.e. “where CSI-RS and/or SSB resources can be received simultaneously by the UE”, which makes current spec unclear for group based L1-SINR report.

Summary of changes
Remove the bracket of “where CSI-RS and/or SSB resources can be received simultaneously by the UE”.

Consequences if not approved
UE behavior is unclear for group based L1-SINR report.

TP 3.1.1 for 38.214
	TS 38.214
5.2.1.4.2 Report Quantity Configurations
< Unchanged parts are omitted >
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR' or 'ssb-Index-SINR', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report in a single report nrofReportedRSForSINR (higher layer configured) different CRI or SSBRI for each report setting.
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, [where CSI-RS and/or SSB resources can be received simultaneously by the UE].
< Unchanged parts are omitted >



L1-SINR measurement when SSB is configured as CMR
Reason for changes
The following agreement for L1-SINR measurement NZP-IMR based interference measurement was made in RAN1#98bis, where the resources of CMR(s) and IMR(s) are 1:1 mapped.  
	Agreement RAN1#97
· When dedicated IMR is not configured, 
· If CMR is based on CSI-RS, when L1-SINR is configured, and interference measurement is performed using CMR with CSI-RS only with density 3 REs/RB for 1-port CSI-RS is used 
· Spec does not require UE to use SSB for interference measurement
· Note: CSI-RS above is CSI-RS for BM


According to the agreement shown above, spec does not require UE to use SSB for interference measurement when dedicated IMR is not configured. Therefore, the UE is only required to measure channel and interference on NZP CSI-RS for L1-SINR computation when one Resource setting is configured. However, this is missing in the current spec of TS 38.214 below. Moreover, as captured in the highlighted part when two Resource Settings are configured, it is better to clearly capture this even when one Resource Setting is configured.
Summary of changes
Clarify one resource setting is only applicable for CSI-RS.

Consequences if not approved
It is unclear whether SSB can be configured when one resource setting is configured.

TP 3.1.2 for 38.214
	5.2.1.2                Resource Setting
< 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.
< Unchanged parts are omitted >



2-port CSI-RS for L1-SINR measurement
Reason for changes
Only 1 or 2 port is allowed to be configured for CSI-RS for L1-SINR measurement according to 38.214.

Summary of changes
In 38.215, clarify that only 1 or 2 port is allowed to be configured for CSI-RS for L1-SINR measurement

Consequences if not approved
Misalignment between 38.214 and 38.215

TP 3.1.3 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 can be used for CSI-SINR determination. If CSI-SINR is used for L1-SINR, CSI reference signals transmitted on antenna ports 3000, 3001 can be used for CSI-SINR determination.
< Unchanged parts are omitted >



Single-part L1-SINR report
Reason for changes
For L1-SINR report, it is unclear whether it is reported in a single part or two parts.

Summary of changes
Clarify that each L1-SINR report in PUSCH only has a single part, instead of two parts per CSI report.

Consequences if not approved
L1-SINR report format is unclear.

TP 3.1.3 for 38.214
	38.214->5.2.3              CSI reporting using PUSCH
[…]
When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP’, or 'ssb-Index-RSRP’, ‘cri-SINR’, or ‘ssb-Index-SINR’, the CSI feedback consists of a single part.
[…]





Clarification Without TP
Clarification of measurement restriction
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. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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.
Proposal 3.2.1-1 
· Clarify whether the following measurement restriction could be configured simultaneously when one resource setting is associated with L1-SINR:
· timeRestrictionForChannelMeasurements
· timeRestrictionForInterferenceMeasurements

Proposal 3.2.1-2 
· Capture in TS38.214 the clarified measurement restriction behavior when one resource setting is configured for L1-SINR.

Clarification of SSB for BFD
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 3.2.2: Clarify whether SS/PBCH blocks can be provided for BFD. 

Clarification of L1-SINR measurement in multi-TRP
With “zero power” constraint, configuring the UE with CSI-IM as a dedicated IMR facilitates simpler and more accurate interference measurement compared to NZP CSI-RS. Otherwise, CSI-IM would simply incur more overhead than NZP CSI-RS.  
The current specification does not seem to accommodate efficient interference emulation for multi-TRP/panel:
· Emulating interference with NZP CSI-RS, without any blanking from the serving TRP/panel, would incur additional UE complexity and/or processing latency
· Blanking cannot be performed with CSI-IM since: 1) CSI-IM is not guaranteed to be ZP, and 2) the available RE patterns for CSI-IM do not coincide with those for NZP/ZP CSI-RS  

Proposal 3.2.3:
· On the use of NZP CSI-RS and CSI-IM for L1-SINR calculation, further assess if:
· The current specification includes other feature(s) that allow efficient interference emulation in conjunction with the specified NZP/ZP CSI-RS and CSI-IM 
· Main target use case: DL multi-TRP/panel transmission (FR1 and FR2)
· If none, whether necessary refinement to the current specification is feasible during Rel.16 maintenance 
· Note: “Efficient” is defined with respect to UE complexity and interference measurement accuracy 

QCL assumption for IMR
Reason for changes
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.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]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
To apply QCL of CMR to IMR should not be applicable for the case when aperiodic L1-SINR report is associated with P/SP CSI-RS resource setting.

Consequences if not approved
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.

Text Proposal 3.3 for 38.214
	TS 38.214
[bookmark: _Toc11352110][bookmark: _Toc20318000][bookmark: _Toc27299898][bookmark: _Toc29673165][bookmark: _Toc29673306][bookmark: _Toc29674299][bookmark: _Toc36645529]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 >



Clarification on NZP+ZP IMR
Reason for changes
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.
Summary of changes
Add the restriction that all CMR should be QCLed w.r.t ‘QCL-TypeD’ if both NZP IMRs and ZP IMR are configured. 
Consequences if not approved
NZP+ZP based interference measurement for L1-SINR is not supported.

Proposal 3.4: If NZP + ZP IMRs are configured for L1-SINR report, support CMRs are QCLed with respect to ‘QCL-TypeD’.
The indicative TP is provided below.
	< 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>



Clarification on NZP CMR without QCL configured
Reason for changes
In current spec it is allowed that a periodic NZP-CSI-CS resource for CMR of L1-SINR measurement can be configured without any QCL indication. The typical scenario is for P1 for beam training if no QCL indication from the network side. In that case there is an ambiguity on UE behaviour if no QCL association is assumed by UE, which may result in large latency or even degraded performance due to beam pair mismatch. Therefore, it is necessary to specify QCL assumption for NZP-CSI-RS CMR without QCL configured.  

Summary of changes
If a periodic NZP-CSI-RS resource is configured without QCL assumption as CMR of LI-SINR, a UE would assume all instances of a periodic NZP-CSI-RS resource for CMR of LI-SINR are transmitted with the same downlink spatial domain transmission filter. (Alt-1)
If no QCL assumption is provided for for CMR of L1-SINR, the UE would assume all the same QCL-typeD for CMR and IMR. (Alt2)

Consequences if not approved
There is an ambiguity on the UE behaviour when a periodic NZP-CSI-CS resource is configured as CMR of L1-SINR measurement but without QCL assumption.

Proposal 3.5 (Alt-1): If no QCL assumption is provided for a periodic NZP-CSI-RS resource for CMR of L1-SINR, the UE would assume all the instances of this CSI-RS are transmitted with the same downlink spatial domain transmission filter.
	< Start of text proposal on TS 38.214 v16.1.0 Section 5.2.1.2>
< Unchanged parts are omitted >
[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 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 1 port NZP CSI-RS with density 3 REs/RB 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 'QCL-TypeD' assumption of the SSB or 'QCL-TypeD' configured to the NZP CSI-RS resource for channel measurement to measure the associated CSI- IM resource or associated 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 expects 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 v16.1.0 Section 5.2.1.2>



Proposal 3.5 (Alt-2): If no QCL assumption is provided for for CMR of L1-SINR, the UE would assume all the same QCL-typeD for CMR and IMR.
	[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531]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 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 ***




Clarification on 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.

Proposal 3.6: If NZP IMRs are configured for L1-SINR report, and associated NZP CMR set is with parameter repetition set to 'on', the NZP IMRs cannot be configured over the symbols during which the UE is also configured to monitor the CORESET. 

	< 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>




Details for each issue for SCell BFR
Editorial Corrections 
Alignment between 38.213 and 38.331
Reason for changes
Align the RRC parameter for SCell BFR based on latest 38.331.

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

Consequences if not approved
Misalignment between 38.331 and 38.213.

TP 4.1.1 for 38.213
	38.213 section 6


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 and a set [image: ] of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSSCellList-r16candidateBeamResourceList 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 thresholds Qout,LR and Qin,LR correspond to the default value of rlmInSyncOutOfSyncThreshold, as described in [10, TS 38.133] for Qout, and to the value provided by rsrp-ThresholdSSB or rsrp-ThresholdBFR-r16
rsrp-ThresholdSSBBFR, respectively. 

*** Unchanged text is omitted ***
A UE can be provided, by schedulingRequestID-BFR-SCell-r16schedulingRequestIDForBFR, 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 one MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  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 corresponding SCell(s). 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



clarification for new beam identification
Reason for changes
It has been agreed in RAN1#96b that new beam identification for SCell can be based on SSB and CSI-RS for beam management, with which CSI-RS for other purposes are not included. However the current spec allows for CSI-RS for other purposes, which is not aligned with the agreement.  
	Agreement (RAN1#96b)
Downlink RS for new beam identification can be based on SSB and CSI-RS for BM



Summary of changes
Capture the agreement that new beam identification for SCell can be based on SSB and CSI-RS for BM only. 

Consequences if not approved
Missing agreement and extra UE complexity. 

TP 4.1.2 for 38.213
	< Start of text proposal on TS 38.213 v16.1.0 Section 6>
< Unchanged parts are omitted >

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 and a set [image: ] of periodic CSI-RS resource configuration indexes associated with NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamResourceList candidateBeamRSListExt-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: ].
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 6>



PDSCH QCL assumption after SCell BFR is successful
Motivation
In SCell BFR, the QCL-TypeD assumption of PDCCH in the failed SCell is switched to the identified new beam after the MAC CE is received by the gNB successfully. The QCL-tyepD assumption of the PDSCH reception in the same SCell shall be switched to the identified new beam too because generally the PDSCH and PDCCH in the same CC could use the same Tx beam. Using the  for PDSCH reception can guaranty the performance and also reduce the signaling overhead for beam indication.
[bookmark: _Hlk23326664]Proposal 4.2: Support to apply indicated new beam on PDSCH transmission in failed SCell after SCell BFR and adopt the following TP of TS 38.213
	[bookmark: _Ref500595654][bookmark: _Toc12021443][bookmark: _Toc20311555][bookmark: _Toc26719380][bookmark: _Toc29894811][bookmark: _Toc29899110][bookmark: _Toc29899528][bookmark: _Toc29917265][bookmark: _Toc36498139]6	Link recovery procedures
*** Unchanged text is omitted ***
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 and receives corresponding PDSCH reception 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
*** Unchanged text is omitted ***



BFRQ multiplexed with PUSCH without LRR triggering
Motivation
In SCell BFRQ step 2, a MAC CE can be transmitted in a PUSCH without SCell BFR step 1 triggering. It remains to be clarified in which case the MAC CE carrying the information of SCell BFRQ can be transmitted in a PUSCH without LRR triggering. Additionally, in which case LRR should be transmitted as negative even when there is SCell beam failure should be discussed accordingly. Not all PUSCH can carry the SCell BFRQ MAC CE. When a PUSCH is a retransmission, it cannot carry the MAC CE because the data included in a retransmission need to be the same as the original transmission. Apparently the MAC CE can’t be transmitted in a PUSCH if the resources scheduled for the PUSCH can’t carry the whole the MAC CE. 
As discussed above, whether the MAC CE carrying SCell BFRQ information can be multiplexed in a PUSCH not triggered by LRR trigger depends on whether the time interval between the detection of SCell beam failure and the start of the PUSCH meets a time threshold. Since the detection time of SCell beam failure is only known to the UE, gNB don’t know whether there is MAC CE carrying SCell BFRQ information multiplexed in a PUSCH without LRR triggering in advance. In Release 15, when the PUCCH carrying SR overlaps with a PUSCH, the SR is not transmitted. Though LRR is similar to a normal SR, it has a higher priority because it has a lower latency requirement than normal SR. Therefore, if the PUCCH configured for LRR transmission overlaps with a PUSCH, the LRR state should be reported in the PUSCH to indicate the gNB whether the UE requests UL resource to report the MAC CE. Considering that it is possible the MAC CE can be transmitted in the PUSCH, the state of LRR should depend on whether the corresponding SCell BFRQ MAC CE can be transmitted in the PUSCH. If the SCell BFRQ MAC CE can be multiplexed in the PUSCH, the UE will not need dedicated UL resource to transmit the MAC CE. In this case the LRR state transmitted in the PUSCH should be negative. If the SCell BFRQ MAC CE can’t be multiplexed in the PUSCH, the UE needs other UL resource to transmit the MAC CE. In this case the LRR state transmitted in the PUSCH should be positive. Besides, the LRR state can be transmitted in the PUSCH by rate matching or puncturing.

Proposal 4.3-1: 
· SCell BFRQ MAC CE can be multiplexed with a PUSCH not triggered by LRR when the PUSCH has enough payload to carry the MAC CE, and the time interval between the detection of SCell beam failure and the start of the PUSCH is not smaller than a time threshold.
· The time threshold between the SCell beam failure and the PUSCH transmission should be defined as part of UE capability.
· The LRR state is determined by whether the MAC CE carrying SCell BFRQ information can be multiplexed in a PUSCH not triggered by a LRR.

	< Start of the text proposal on TS 38.213 v16.0.0>
9.2.4 UE procedure for reporting SR
< Unchanged parts are omitted >
The UE transmits a PUCCH in the PUCCH resource for the corresponding SR configuration only when the UE transmits a positive SR. The state of LRR is positive when UE identifies that there is a beam failure in at least one SCell and the MAC CE for indicating the failed SCell Id(s) and the corresponding new beam(s) are not able to be transmistted in a PUSCH scheduled by a DCI which is received before the PUCCH resource configured for the LRR. For a positive SR transmission using PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining [image: ] as described for HARQ-ACK information in Clause 9.2.3 and by setting [image: ]. For a positive SR transmission using PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting [image: ]. 
< Unchanged parts are omitted >



Proposal 4.3-2: When LRR resource overlaps with a PUSCH, LRR state should be multiplexed in PUSCH. 

	< Start of the text proposal on TS 38.213 v16.0.0>
9.2.5  UE procedure for multiple UCI types
< Unchanged parts are omitted >
For each PUCCH resource in the set [image: ] that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Clauses 9.2.5.1 and 9.2.5.2
-	the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Clause 9.3, and does not transmit SR except for LRR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Clause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource.
< Unchanged parts are omitted >



PUCCH beam after PCell/PSCell BFR
Reason for change
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.

Summary of changes
[bookmark: _Toc40373594]During contention-based BFR, the UE shall transmit PUCCH using the spatial filter it used for the PRACH transmission, until reconfigured by the network.

Consequences if not approved
UE behavior for PUCCH transmission after CBRA based BFR is unclear.


TP 4.4 for 38.213
	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, after successful completion of contention based random access procedure for beam failure recovery, 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 for PUCCH-SpatialRelationInfo [11, TS 38.321] or is provided PUCCH-SpatialRelationInfo 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 provided by higher layers [11, TS 38.321]




SRS beam after BFR
Reason for change
After the SCell BFR response have been received by UE for the step 2 MAC-CE, it has been agreed that all CORESET and PUCCH beams in the failed SCell will be reset to the new beam reported in step 2 MAC-CE. It would be also beneficial to reset the beams for SRS resources with the usages of ‘codebook’ and ‘non-codebook’ and hence the beams for PUSCH to quickly recover the UL data transmission as well.

Summary of changes
For SRS for CB and nCB usages with spatial relation configured, after 28 symbols from receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for SRS on the failed SCell if a new beam is identified.

Consequences if not approved
UE has to keep previous beam after receiving response to MAC CE.

TP 4.5 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
-	transmits SRS resource with higher layer parameter usage in SRS-ResourceSet set to 'codebook' and 'nonCodebook' 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 7.3.1 with , and , if 
-	the UE is provided spatialRelationInfo for the SRS resource
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.
 […]



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 4.6 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.
[…]
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