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Introduction
The summaries in [1] - [6] present the outcome of email discussions on Rel-16 multi-beam enhancements in RAN1#100-e meeting. In this paper, we share our views on several remaining issues. The rest of this paper is structured as follows. Section 2 is on latency/overhead reduction, Section 3 is on L1-SINR, and Section 4 is on SCell BFR.

Remaining issues on Rel-16 latency/overhead reduction
Application timing of PL RS update
Reason for changes
As indicated in the agreement listed below, the WAs on MAC CE application timing for PL RS update for SRS/PUSCH have been confirmed in the last meeting but have not been captured in the specs yet. RAN1 has also reached additional agreement/conclusion on expected UE behaviour when more than 4 PL RS are configured or when MAC-CE based PL RS activation/update is not enabled. 
	Agreement @ R1 100e [1]
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
· Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
Agreement @ R1 100e [1]
The following WA is confirmed with modifications (changes are marked by red):
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value ofPUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot that is 2ms after theN5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· Send an LS to RAN4 asking opinion on this working assumption. Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
Agreement @ R1 100e [1]
The following WA is confirmed with modifications (changes are marked by red):
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot that is 2ms after theN5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
Send an LS to RAN4 asking opinion on this working assumption. Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
Agreement @ R1 100e [2]
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.
· Note: How to capture above into the spec will be discussed at RAN1#100bis.
· Note: Further consider the configuration cases when the default PL RS is not enabled or enabled.
Conclusion:
If MAC-CE based PL RS activation/update is not enabled, UE is not expected to be configured with more than 4 PL RS.



Depending on whether the indicated PL RS in the MAC CE is being tracked by the UE or not, a time duration to obtain the N-th measurement sample may need to be reserved for PL estimation. Whether the indicated PL RS is being tracked by the UE or not, depends on whether the total number of RRC configured PL RSs for PUCCH, PUSCH and SRS exceeds 4 or not, and whether the indicated PL RS has been activated by MAC CE or not, etc. RAN1 spec needs to capture the application timing to reserve the time needed to obtain high layer filtered RRSP for PL RS not being tracked. Meanwhile, how to capture/define the tracked PL RS by UE would be discussed in Section 2.2.
Summary of changes
Capture the application timing for MAC CE based PL RS update for PUSCH and AP/SP SRS resource set.
Consequences if not approved
The gNB and the UE have different assumptions on the timing to apply new PL for UL transmit power determination.

Proposal 1: Capture application timing for the newly activated PL RSs in RAN1 specs.
The indicative TP is provided below, using SRS power control in TS 38.213 Section 7.3.1 as an example. It is noted that similar updates are needed for PUSCH power control in TS 38.213 Section 7.1.1. Again, how to capture/define the PL RS being tracked by UE would be discussed in the next section.
	< Start of text proposal on TS 38.213 v16.1.0 Section 7.3.1 >
< Unchanged parts are omitted >
If the UE is provided enablePLRSupdateForPUSCHSRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set . 
-	if indicated PL RS is assumed not being tracked by the UE, the UE applies the activation command in the first slot that is 2ms after slot  where  is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command,  is the SCS configuration for the PUCCH and  is time for Nth measurement sample of the pathloss RS, as described in [10, TS 38.133]. Otherwise, the UE applies the activation command in the first slot after slot . 
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 7.3.1 >



Tracked PL RS in default mode
Reason for changes
As discussed in Section 2.1, PL RS cannot be assumed as being tracked by the UE if the number of RRC configured PL RSs for pathloss estimation for PUCCH, PUSCH and SRS is greater than 4 and the PL RS is not activated by MAC-CE.
In addition, when higher layer parameter enableDefaultBeamPlForPUSCH0_0 is configured, when CORESET TCI state updated by corresponding MAC CE, the application timing of new PL RS for PUSCH scheduled by DCI format 0_0 and the application timing of newly indicated TCI state should be aligned. It suggests that UE shall always track the default PL RS, e.g., the QCL-TypeD RS contained in CORESET TCI state for PL estimation.
On the other hand, for PUSCH scheduled by DCI format 0_1, RRC configured PL RSs are still needed, as well as MAC CE for PUSCH PL RS activation/update. Considering that default mode are most probably enabled for all CCs, UE complexity is already quite high to track all those default PL RSs, therefore the UE shall not be required to track any other RRC configured PL RSs in this mode, regardless of the number configured. 
We suggest capturing the following conditions that newly activated PL RS by corresponding MAC CEs would be assumed as not tracked by the UE,
1. if the number of RRC configured PL RSs for PUCCH, PUSCH and SRS is greater than 4, or,
2. if default UL Tx beam and PL RS is enabled.
It is noted that the first condition may apply for PUSCH/PUCCH/SRS PL RS update and the second condition may only apply for PUSCH PL RS update if PUSCH is scheduled by DCI format 0_1.
Summary of changes
Capture the conditions when MAC CE indicated PL RS would be assumed as not being tracked by the UE.
Consequences if not approved
UE may need to track much more PL RSs. And the gNB and the UE may have different assumptions on the timing to apply newly activated PL RS for UL transmit power determination.

Therefore we propose the following.
Proposal 2: Capture the conditions that newly activated PL RS by corresponding MAC CEs would be assumed as not being tracked by the UE, including the case when default PL RS mode is enabled.
The indicative TP corresponding to Proposal 2 is provided below.
	< Start of text proposal on TS 38.213 v16.1.0 Section 7 >
< Unchanged parts are omitted >
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1.
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ].
If the UE is provided enablePLRSupdateForPUSCHSRS, newly activated PL RS by corresponding MAC CE [11, TS38.321] is assumed as not being tracked by the UE,
-	if the number of RRC configured PL RSs for pathloss estimation for PUCCH, PUSCH and SRS is greater than 4, or
-	if the UE is provided enableDefaultBeamPlForPUSCH0_0, enableDefaultBeamPlForPUCCH or enableDefaultBeamPlForSRS
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 7 >



Discussion on default PL RS in Rel-16
Reason for changes
In current spec, UE determines PL RS based on the RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP. In addition, for dedicated SRS, if CORESETs are not provided in the active DL BWP, UE determines PL RS based on the RS resource with 'QCL-TypeD' in active PDSCH TCI state with lowest ID. However, from the agreements shown below, TCI state used in FR1 usually does not contain any RS resource with 'QCL-TypeD'. Therefore, this feature of autonomous PL RS update cannot be used in FR1 and RRC reconfigurations are still required in FR1 to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS. 
	Agreement @ RAN1#91
	QCL linkage for below 6GHz before RRC
	signalling

	SSB  DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)
	



	QCL linkage for below 6GHz after RRC
	signalling

	TRS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A

	CSI-RS  DMRS: Doppler shift, Doppler spread, average delay, delay spread 
	QCL type: A






Observation 1: Default pathloss RS is ‘FR2-only’. RRC reconfigurations are still required to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS in FR1.
From overhead/latency reduction perspective, it is not preferred to do RRC reconfigurations. Such ‘FR2-only’ restriction does not bring any technical advantages but preventing FR1 system to benefit from Rel-16 enhancements. For the feature of autonomous PL RS update in particular, it seems that it can be supported in FR1 already via relaxing some unnecessary restrictions, for example, via removing the restriction on ‘QCL-TypeD’ RS. And other QCL-Type reference RS can be used as the default pathloss RS for FR1. 
Summary of changes
Removing the restriction on ‘QCL-TypeD’ RS for default PL RS.
Consequences if not approved
Default PL RS cannot be supported if QCL-TypeD RS is not configured in TCI state.

To summarize above discussions, we have a proposal as follows.
Proposal 3: In Rel-16, remove the restriction on ‘QCL-TypeD’ RS for default PL RS.
The indicative TP corresponding to Proposal 3 is provided below. Please note that we use SRS power control in TS 38.213 Section 7.3.1 as an example. It is noted that similar updates are needed for PUSCH power control in TS 38.213 Section 7.1.1 and for PUCCH power control in Section 7.2.1.

	< Start of text proposal on TS 38.213 v16.1.0 Section 7.3.1>
< Unchanged parts are omitted >
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS 

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in, if there are two RS indexes in the TCI state or the QCL assumption, the UE determines a periodic RS resource index  providing a RS resource with 'QCL-TypeD', in
-	the TCI state or the QCL assumption of a CORESET with the lowest index, if CORESETs are provided in the active DL BWP
-	the active PDSCH TCI state with lowest ID [6, TS 38.214], if CORESETs are not provided in the active DL BWP
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 7.3.1>



Correction on the multi-CC simultaneous PDCCH TCI state update
Reason for changes
For simultaneous multi-CC PDCCH TCI state update, higher layer parameters simultaneousTCI-UpdateList and simultaneousTCI-UpdateListSecond are introduced according to TS 38.331 as follows. In RAN1 spec, a different name (simultaneousTCI-CellList) is used for those higher layer parameters which causes some misalignment between TS 38.213 and TS 38.331.
	TS 38.331 v16.0.0
	simultaneousTCI-UpdateList, simultaneousTCI-UpdateListSecond
List of serving cells which can be updated simultaneously for TCI relation with a MAC CE. The simultaneousTCI-UpdateList and simultaneousTCI-UpdateListSecond shall not contain same serving cells.





Summary of changes
Align higher layer parameter name of cell lists for simultaneous PDCCH TCI state update in TS 38.213 with TS 38.331.
Consequences if not approved
Misalignment between TS 38.213 and TS 38.331 on higher layer parameter name of cell lists for simultaneous TCI state update.

Therefore we propose the following.
Proposal 4: Align higher layer parameter name of cell lists for simultaneous PDCCH TCI state update in TS 38.213 with TS 38.331.
The indicative TP corresponding to Proposal 4 is provided below.
	< Start of text proposal on TS 38.213 v16.1.0 Section 10.1>
< Unchanged parts are omitted >
-	an antenna port quasi co-location, from a set of antenna port quasi co-locations provided by TCI-State, indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in a respective CORESET;
-	if the UE is provided by simultaneousTCI-CellList a number ofup to two lists of cells for simultaneous TCI state activation by simultaneousTCI-UpdateList and/or simultaneousTCI-UpdateListSecond, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 10.1>



Correction on the multi-CC simultaneous PDSCH TCI state update
Reason for changes
According to TS 38.321, legacy MAC CE is reused for multi-CC simultaneous PDSCH TCI state update. However, in TS 38.214, it refers to a non-existing Section [6.1.3.x] of TS 38.321.
Summary of changes
Remove the reference to Section [6.1.3.x] of TS 38.321 for multi-CC simultaneous PDSCH TCI state update in TS 38.214.
Consequences if not approved
TS 38.214 refers to a non-existing Section in TS 38.321.

Therefore we propose the following.
Proposal 5: Remove the reference to Section [6.1.3.x] of TS 38.321 for multi-CC simultaneous PDSCH TCI state update in TS 38.214 Section 5.1.5.
The indicative TP corresponding to Proposal 5 is provided below.
	< Start of text proposal on TS 38.214 v16.1.0 Section 5.1.5>
< Unchanged parts are omitted >
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321] or in clause [6.1.3.x] of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs. 
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 5.1.5>



Correction on the multi-CC simultaneous SRS spatial relation update
Reason for changes
Similarly as introduced in Section 2.4, for simultaneous multi-CC SRS spatial relation update, higher layer parameters simultaneousSpatial-UpdatedList, simultaneousSpatial-UpdatedListSecond are introduced according to TS 38.331 as follows. In RAN1 spec, a different name [applicableCellList] is used for those higher layer parameters which causes some misalignment between TS 38.214 and TS 38.331.
	TS 38.331 v16.0.0
	simultaneousSpatial-UpdatedList, simultaneousSpatial-UpdatedListSecond
List of serving cells which can be updated simultaneously for spatial relation with a MAC CE. The simultaneousSpatial-UpdatedList and simultaneousSpatial-UpdatedList shall not contain same serving cells.





Summary of changes
Align higher layer parameter name of cell lists for simultaneous SRS spatial relation update in TS 38.214 with TS 38.331.
Consequences if not approved
Misalignment between TS 38.214 and TS 38.331 on higher layer parameter name of cell lists for simultaneous SRS spatial relation update.

Therefore we propose the following.
Proposal 6: Align higher layer parameter name of cell lists for simultaneous spatial relation update in TS 38.214 with TS 38.331.
The indicative TP corresponding to Proposal 3 is provided below.
	< Start of text proposal on TS 38.214 v16.1.0 Section 6.2.1>
< Unchanged parts are omitted >
When a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter simultaneousSpatial-UpdatedList or simultaneousSpatial-UpdatedListSecond[applicableCellList], the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
< Unchanged parts are omitted >
< End of text proposal on TS 38.214 v16.1.0 Section 6.2.1>



Remaining issues on Rel-16 L1-SINR measurement/reporting
Clarification on NZP+ZP interference measurement for L1-SINR
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 7: 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.
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 8: 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.
The indicative TP is provided below.
	< 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>



Clarification on P/SP/AP resource setting configuration on CMR and IMR
Reason for changes
For aperiodic L1-SINR measurement, current spec did not capture the configuration with two resource settings and the configuration with three resource settings. And for semi-persistent or periodic L1-SINR measurement, current spec did not capture the configuration with one resource setting and the configuration with two resource settings. 
Summary of changes
To capture the above configurations for L1-SINR computations.
Consequences if not approved
Aperiodic L1-SINR measurement cannot be supported with two or three resource settings, nor semi-persistent or periodic L1-SINR measurement with one or two resource settings.

Proposal 9: Capture the cases for aperiodic L1-SINR measurement with two or three resource settings, and for semi-persistent or periodic L1-SINR measurement with one or two resource settings.
The indicative TP is provided below.
	< Start of text proposal on TS 38.214 v16.1.0 Section 5.2.1.4.1>
< Unchanged parts are omitted >
For aperiodic CSI, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement for L1-RSRP or L1-SINR computation.
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement 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 NZP CSI-RS for CSI or L1-SINR computation.
-	When three Resource Settings are configured, the first Resource Setting (higher layer parameter resourcesForChannelMeasurement) is for channel measurement, the second one (given by higher layer parameter csi-IM-ResourcesForInterference) is for CSI-IM based interference measurement and the third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for NZP CSI-RS based interference measurement for CSI or L1-SINR computation.
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 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) is used for interference measurement performed on CSI-IM for CSI or L1-SINR computation.
< Unchanged parts are omitted >
< End of text proposal on TS 38.214 v16.1.0 Section 5.2.1.4.1>



Clarification on scheduling restriction on 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 10: 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. 
The indicative TP is provided below.
	< 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>



Corrections on the port number of CSI-RS for L1-SINR in TS 38.215
Reason for changes
In the last meeting [6], for L1-SINR, port and density restrictions are removed for NZP CMR if NZP IMR is configured, i.e., two resource settings are configured for L1-SINR. However, in TS 38.215, for CSI-SINR determination CSI reference signals transmitted on antenna port 3000 shall be used. Therefore, alignment is needed to allow all configured ports to be used for L1-SINR computation.
Summary of changes
Remove restriction on port 3000 for L1-SINR in TS 38.215.
Consequences if not approved
Only one port is used for NZP CMR for L1-SINR. Misalignment between TS 38.214 and TS 38.215.

Proposal 11: Clarify in TS 38.215 that all configured ports can be used for L1-SINR computation. 
The indicative TP is provided below.
	< Start of text proposal on TS 38.215 v16.1.0 Section 5.1.6>
< 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.
< Unchanged parts are omitted >
< End of text proposal on TS 38.215 v16.1.0 Section 5.1.6>



Remaining issues on Rel-16 beam failure recovery for SCell
Clarification on SCell BFR MAC CE in TS 38.213 to align with TS 38.321
Reason for changes
In TS 38.321, one bit field is included in SCell BFR MAC CE, i.e., candidate beam availability indication (AC), to indicate whether  is available or not for a corresponding failed SCell, which is different from PCell and PSCell BFR. However, current specification TS 38.213 missed such information. 
Summary of changes
Align SCell BFR MAC CE description in TS 38.213 with TS 38.321. Add candidate beam availability indication information provided by the PHY layer. 
Consequences if not approved
PHY layer may not provide candidate beam availability indication information to MAC layer.

Proposal 12: For SCell BFR, add candidate beam availability indication information in TS 38.213 to align with TS 38.321.
The indicative TP is provided below
	< Start of text proposal on TS 38.213 v16.1.0 Section 6>
< Unchanged parts are omitted >
For the PCell or the PSCell, uUpon request from higher layers, the UE provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: ] and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold. 
For the SCell, uUpon request from higher layers, the UE provides to higher layers whether there is at least one periodic CSI-RS configuration index and/or SS/PBCH block index from the set [image: ] with corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold, and the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set [image: ] and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold, if any. 
< Unchanged parts are 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(es) for at least one corresponding SCell(s) with radio link quality worse than Qout,LR, candidate beam availability indication for corresponding SCell(s), and an 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 a corresponding SCell. 
< Unchanged parts are omitted >
< End of text proposal on TS 38.213 v16.1.0 Section 6>



Summary of proposals
The observations and proposals of this paper are summarized as follows.

Overhead/latency reduction 
Proposal 1: Capture application timing for the newly activated PL RSs in RAN1 specs.
Proposal 2: Capture the conditions that newly activated PL RS by corresponding MAC CEs would be assumed as not being tracked by the UE, including the case when default PL RS mode is enabled.
Observation 1: Default pathloss RS is ‘FR2-only’. RRC reconfigurations are still required to update the PL RS for PUSCH scheduled with DCI format 0_0, dedicated PUCCH, and dedicated SRS in FR1.
Proposal 3: In Rel-16, remove the restriction on ‘QCL-TypeD’ RS for default PL RS.
[bookmark: _GoBack]Proposal 4: Align higher layer parameter name of cell lists for simultaneous PDCCH TCI state update in TS 38.213 with TS 38.331.
Proposal 5: Remove the reference to Section [6.1.3.x] of TS 38.321 for multi-CC simultaneous PDSCH TCI state update in TS 38.214 Section 5.1.5.
Proposal 6: Align higher layer parameter name of cell lists for simultaneous spatial relation update in TS 38.214 with TS 38.331.

L1-SINR
Proposal 7: If NZP + ZP IMRs are configured for L1-SINR report, support CMRs are QCLed with respect to ‘QCL-TypeD’.
Proposal 8: 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.
Proposal 9: Capture the cases for aperiodic L1-SINR measurement with two or three resource settings, and for semi-persistent or periodic L1-SINR measurement with one or two resource settings.
Proposal 10: 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. 
Proposal 11: Clarify in TS 38.215 that all configured ports can be used for L1-SINR computation. 

SCell BFR
Proposal 12: For SCell BFR, add candidate beam availability indication information in TS 38.213 to align with TS 38.321.
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