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Introduction
[bookmark: _Hlk510705081]During Rel-16, RAN1 achieved faster and more flexible beam management for both DL and UL. Such operation necessarily defined MAC CE based update/activations and default operations without RRC configuration. In this contribution, we discuss the remaining issues for MAC CE based update and default operation of pathloss reference signal update or selection. 
We also address the issue of PUCCH spatial relation update after the successful completion of BFR.
Discussion

2.1 Further discussion on MAC CE based update of pathloss RS
RAN1 agreed to update pathloss reference RS for PUSCH/SRS via MAC CE to be adapted for fast UL beam management. As a way to avoid UE TX power fluctuation after update of pathloss RS, RAN1 agreed that the measurement based on legacy RS should be used for UL power control before the MAC CE applicable time, and RAN1 also tried to determine what would be the proper applicable time in case of MAC CE is used for the update/activation of pathloss RS. But it should not mean that RAN1 has intention to overwrite any related decision of RAN4.
Observation 1: RAN1 made agreements on the UE operation before and after the applicable time for the update of pathloss reference signal via MAC CE. 
Observation 2: RAN1 also made consensus what would be the proper applicable time for the update of pathloss reference signal by MAC CE, but it should not mean that RAN1 has intention or priority to define the MAC CE applicable time which is not aligned with RAN4’s decision. 
Each RAN WG has its clear mission and goals, and the organization should be respected. In such perspective, RAN1 should not try to capture any agreements which belongs to RAN4’s scope, but not aligned with RAN4’s specification. 
Proposal 1: RAN1 should not capture additional or different agreements in RAN1’s specification which is not aligned with RAN4’s specification, if it is related with MAC CE applicable time or UE measurement accuracy.

In RAN4’s reply LS which reveals RAN4’s view on MAC CE applicable time for pathloss RS update, it is clarified that 5 or less than 5 samples are sufficient to extract proper measurement of pathloss as below: 
	<from R4-1915929, reply LS on applicable timing for pathloss RS activation/update by MAC CE
· If the TCI state of the activated/updated pathloss RS is known, sample number of pathloss RS measurement for filtered RSRP before the application time at most 5 measurement samples for SSB and CSI-RS based pathloss RS can be used
Note: If measurement sample is not available due to measurement gap or other UE activities (e.g. RX beam sweeping), longer application time is expected.



But in RAN1’s latest agreement, 
	•	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.



Comparing two texts above, RAN1 may define MAC CE activation time which will be matched with the largest latency RAN4 assumes, which means misalignment between RAN1’s decision and RAN4’s decision at the applicable time of  MAC CE signaling.
Observation 3: RAN1’s recent agreements on the applicable time for MAC CE based pathloss RS updaye is not aligned with RAN4’s corresponding decision.
So here is more detailed proposal for pathloss RS
Proposal 2: RAN1 should not capture the recent agreements about MAC CE based pathloss RS update since it tries to overite the MAC CE applicable time which belongs to RAN4’s work.
RAN1 may have various options how to capture the UE operation related with the applicable time of pathloss RS update via MAC CE, but it should be a time consuming work while the exact benefits or reasons to define such parameter in RAN1’s work is not clear. So we propose not to define such parameter in RAN1
Proposal 3: RAN1 does not define or capture MAC CE applicable time for pathloss RS.It is up to RAN4 whether to modify MAC CE applicable time. 

2.2 PUCCH Spatial Relation after CBRA BFR
When a UE succesfully completes the contention based random access (CBRA) for beam failure recovery, it does not update the PUCCH spatial relation. As a result UE assumes PUCCH spatial relation according to configuration before the beam failure.
Similarly as for CFRA BFR, after succesful completion of the contention based random access procedure for beam failure recovery the UE transmits PUCCH using the same spatial filter as fo the last PRACH transmission until reconfigured by network.
If UE does not update the PUCCH spatial relation after succesful completion of BFR, it transmits PUCCH using the transmission parameters prior to the beam failure declaration. This causes UE to transmit PUCCH using the transmission assumptions of the failed link. As a result network may not able to receive CSI on PUCCH and/or not receive DL feedback after BFR.
We therefore have the following text proposal:
--------------------------------------------------------text proposal [TS38.213 6]---------------------------------------------------
[bookmark: _Toc29230403]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 and a set [image: ] of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamResourceList 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-ThresholdSSBBFR, respectively. 
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], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by powerControlOffsetSS. 
In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set [image: ] that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations, and/or SS/PBCH blocks on the PCell or the PSCell, in the set [image: ] that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].
Upon 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 PCell or the PSCell, a UE can be provided a CORESET through a link to a search space set provided by recoverySearchSpaceId, as described in Clause 10.1, for monitoring PDCCH in the CORESET. If the UE is provided recoverySearchSpaceId, the UE does not expect to be provided another search space set for monitoring PDCCH in the CORESET associated with the search space set provided by recoverySearchSpaceId.
For the PCell or the PSCell, the UE can be provided, by PRACH-ResourceDedicatedBFR, a configuration for PRACH transmission as described in Clause 8.1. For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index [image: ] 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 [image: ] 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 [image: ] 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.
For the PCell or the PSCell, after 28 symbols from a last symbol of a first PDCCH reception in a search space set provided by recoverySearchSpaceId for which the UE detects a DCI format with CRC scrambled by C-RNTI or MCS-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 Clause 7.2.1 with [image: ], [image: ], and [image: ] 
For the PCell or the PSCell, 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 [image: ] 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 qnewCBRA is the SS/PBCH block index provided by higher layers [11, TS 38.321]
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
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.

---------------------------------------------------------end of text proposal----------------------------------------------------------
2.3 MAC CE based PL RS update/activation
In RAN1 #99, MAC CE based update/activation of pathloss RS is agreed as below: 
	Agreement (RRC impact) (RAN1 #99)
For the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16,
· Introduce one new RRC parameter to enable the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16, i.e.,
· enablePLRSupdateForPUSCHSRS



Before the agreement, in RAN1 #98bis, we made several working assumption on the details how the MAC CE based activation/update work for PUSCH:
	Working assumption (RAN1 #98bis)
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.
· Further signaling details are up to RAN2.
……



Accoding to the highlited part, now the mapping from pusch-PathlossReferenceRS-Id to sri-PUSCH-PowerControlId can be updated by either RRC reconfiguration or MAC CE. But in the current spec, the MC CE based update is not properly captured yet.
[bookmark: _Hlk36462476]Observation 1: When UE is configured with enablePLRSupdateForPUSCHSRS = true, mapping from pusch-PathlossReferenceRS-Id to sri-PUSCH-PowerCotnrolId can be updated by either RRC recongituation or MAC CE 

As another change, pathloss RS of PUSCH scheduled without SRI is selected from sri-PUSCH-PowerControlId = 0. 
	Agreement (RAN1 #99)
When enablePLRSupdateForPUSCHSRS is configured, if a grant-based or grant-free PUSCH transmission is scheduled/activated by DCI format 0_1 that does not include a SRI field, the RS resource index qd corresponding to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0 is used for path-loss measurement of PUSCH transmission. In this case, UE expects to be configured with sri-PUSCH-PowerControl



So here is another observation which is not captured in the spec. 
Observation 2: When UE is configured with enablePLRSupdateForPUSCHSRS = true, UE is expected to be configured with sri-PUSCH-PowerControl before the reception of DCI format 0_1
The captured agrrments above also clarifies that depending whether nablePLRSupdateForPUSCHSRS is configured or not, different operations at UE side will happen for PUSCH pathloss RS selection as shown in figure 1.
Observation 3: For PUSCH scheduling without DCI, two different operation are supported for pathloss reference signal selection
· PUSCH-PathlossReferenceRS-Id =0, if enablePLRSupdateForPUSCHSRS is not configured
· sri-PUSCH-powerControlId=0, if enablePLRSupdateForPUSCHSRS is configured.

Proposal 1: Accept the follow text proposal which distinguish legacy operation and rel-16 operation based on whether enableDefaultBeamPlForPUSCH0_0 and enablePLRSupdateForPUSCHSRS are configured or not.
[bookmark: _Hlk37404726]--------------------------------------------------------text proposal [TS38.213 7.1.1]---------------------------------------------------
……
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP [image: ] of each carrier [image: ] and serving cell [image: ], as described in Clause 9.2.2, the UE uses the same RS resource index [image: ] as for a PUCCH transmission in the PUCCH resource with the lowest index
-	For a UE not configured with enableDefaultBeamPlForPUSCH0_0 nor enablePLRSupdateForPUSCHSRS, iIf 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 that does not include a SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
-	For a UE configured with enablePLRSupdateForPUSCHSRS,
-	if the PUSCH transmission is scheduled by a DCI format 0_1 that does not include a SRI field, and the UE is configured with sri-PUSCH-PowerControl, the RS resource index qd corresponds to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0. 
……
------------------------------------------------------------------------------------------------------------------------------------------------

[image: ]
<Figure 1. PL RS selection for PUSCH without SRI>

[bookmark: _GoBack]2.4 Default PL RS for PUSCH transmission
In general cases, PUSCH transmission may happen after RRC configurations, so default RS for pathloss measurement may not be needed for PUSCH transmission. However, as an exception, RAN1 found that PUSCH scheduled by DCI format 0_0 needs definitions of default PL-RS, and corresponding agreement is made as below. 
	Agreement (RAN1 #99)
Support default spatial relation and default pathloss RS of PUSCH scheduled by DCI format 0_0 when there is no PUCCH resources configured on the active UL BWP CC in FR2 and in RRC-connected mode, for UEs supporting the feature of the default spatial relation for dedicated-PUSCH in Rel-16 
· The default spatial relation is the TCI state / QCL assumption of the CORESET with the lowest ID.
· The default pathloss RS is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS.

Agreement (RAN1 #99)
In Rel-16, support to schedule PUSCH by DCI format 0_0 on the CC in FR2 and in RRC-connected mode with PUCCH resource(s) configured, where all the configured PUCCH resource(s) are not configured with any spatial relation. 
· Note: The spatial relation and the PL RS for the PUSCH scheduled by DCI format 0_0 follow those for the PUCCH resource(s), which are the default spatial relation and the default pathloss RS, respectively.



When PUCCH reousce(s) is configured, for the transmission of PUSCH scheduled by DCI format 0_0, UE needs to understand what is the default spatial relation and default pathloss RS, and those are given by the agreements below:
	[bookmark: _Hlk32589400]Agreement (RAN1 #99)
The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· Default TCI state or QCL assumption of PDSCH, i.e.,
· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or
· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured



We also agreed in RAN1 #99 that such default configuration works only when UE is condifured with corresponding enabler: 
	[bookmark: _Hlk32589385]Agreement (RRC impact) (RAN1 #99)
For enabling the agreed UE behaviors in Rel-16 on the default spatial relation and pathloss RS,
· Introduce three new RRC parameters to enable the default spatial relation and PL RS behaviors, i.e.,
· enableDefaultBeamPlForPUSCH0_0, for PUSCH scheduled by DCI format 0_0
· [bookmark: _Hlk32591795]enableDefaultBeamPlForPUCCH, for dedicated PUCCH
· enableDefaultBeamPlForSRS, for dedicated SRS



Combnining these agreements together, when UE is configured with enableDefaultBeamPlForPUSCH0_0 but not configured with enableDefaultBeamPlForPUCCH, it is unclear how UE understand spatial relation and pathloss RS for PUSCH scheduled by DCI format 0_0. So it should be an error case.
[bookmark: _Hlk36485323]Observation 4: It is an error case if UE is configured with enableDefaultBeamPlForPUSCH0_0 but without enableDefaultBeamPlForPUCCH, where PUCCH resource(s) is configured without spatial relation info. 
And it is obvious that any of modification/enhancement for PUSCH power control is supported only when the corresponding enabler is configured.
Observation 5: modified operation for PUSCH power control is supported only when corresponding enabler is configured. Otherwise, Rel-15 operation should be supported.
Proposal 2: Accept the following text proposal to properly capture the corresponding agremeents of observation 4 and 5. Separated description for each case should be captured in the specification: 

--------------------------------------------------------text proposal [TS38.213 7.1.1]---------------------------------------------------
……
[After the text proposal above]
-	For a UE configured with enableDefaultBeamPlForPUSCH0_0, If 

-	if the PUSCH transmission is scheduled by a DCI format 0_0, and the UE is not provided PUCCH resources for the active UL BWP, the UE determines a 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 in the active DL BWP of the scheduling cell for the serving cell
-	the UE is not provided PUCCH resources for the active UL BWP, and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a 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 in the active DL BWP of the scheduling cell for the serving cell
-	If 
-	if the PUSCH transmission is scheduled by a DCI format 0_0, and the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], the UE determines a 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 in the active DL BWP of the primary cell
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 

	the UE determines a 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 in the active DL BWP of the primary cell
-	For a PUSCH transmission configured by ConfiguredGrantConfig, if rrc-ConfiguredUplinkGrant is included in ConfiguredGrantConfig, a RS resource index [image: ] is provided by a value of pathlossReferenceIndex included in rrc-ConfiguredUplinkGrant where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
---------------------------------------------------------end of text proposal---------------------------------------------------------------
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DCI format 0_1 without SRI

configured Not configured

enablePLRSupdateForPUSCHSRS

UE is configured with SRI-PUSCH-PowerControl, before receiving DCI format 0_1
Pathloss is measured on RS give by sri-PUSCH-PowerControlld=0
in following configuration

SRI-PUSCH-PowerControl ::= SEQUENCE {
sti-PUSCH-PowerControlld SRI-PUSCH-PowerControlld,
sti-PUSCH-PathlossReferenceRS-Id  PUSCH-PathlossReferenceRS-Id,
s1i-P0-PUSCH-AlphaSetld P0-PUSCH-AlphaSetld.
sti-PUSCH-ClosedLooplndex ENUMERATED {0, i1}

Pathloss is measured on RS given by pusch-PathlossReferenceRS-Id=0
in following configuration

PUSCH-PathlossReferenceRS ::=  SEQUENCE {
pusch-PathlossReferenceRS-1d PUSCH-PathlossReferenceRS-1d,
referenceSignal CHOICE {

ssb-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-Resourceld
3
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