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1 [bookmark: _GoBack]Introduction
This contribution summaries discussion topic A on Rel-16 MB1, which is the PL RS application timing for PUSCH/SRS/PUCCH when updated via MAC CE (Issue#1 and Issue#9 in R1-2001161).
2 Background and Summary of Proposal
In RAN1#98bis, RAN1 made following working assumptions, which have not confirmed yet:
Working assumption:
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Working assumption:
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.


RAN4 discussed on these RAN1 working assumptions, and the following agreement was made, which was included in the reply LS R1-2000173 as:
Agreement 
· 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.
· If the TCI state of the activated/updated PL RS is unknown, longer application time is expected to allow RX beam refinement. The conditions for a TCI state to be known are defined in section 8.10.2 of TS 38.133.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is 2ms after the last pathloss RS measurement sample considering the UE processing time of the pathloss RS measurement 
· The applicable timing for activating/updating PL RS should be captured in RAN1 spec.

As the application timing in the reply LS is different from that of RAN1 WAs, the WAs may need to be modified and confirmed. For this issue, 9 tdocs were submitted by Huawei/HiSilicon, ZTE, vivo, OPPO, LGE, Apple, NTT DOCOMO, Qualcomm, and Ericsson, where different approaches/solutions were proposed on how to address RAN4’s agreement. In addition, Vivo proposed to specify the application timing for PUCCH as well as PUSCH/SRS. 
For the details of the application timing, some companies proposed to strictly follow RAN4’s opinion, i.e. defining two values, one value for the case when the TCI state of the activated/updated PL RS is known, and another value for the case when the TCI state of the activated/updated PL RS is unknown, while some other companies proposed to define a single fixed value for all cases. For the value(s), some TPs capture the value of WA without any change while some other TPs propose to use 2ms relaxed value compared to the value of WA, to accommodate the UE processing time for PL RS measurement. OPPO proposed a different approach that a UE capability needs to be defined for this so that the application timing is dependent on the UE capability. 
Based on the tdoc review, following issues are identified:
1) Whether the application timing for PUSCH/SRS needs to be defined and captured in RAN1 spec as RAN4 suggested
2) Whether the application timing defined for PUSCH/SRS needs to be applied for PUCCH
3) For the application timing, whether to define one fixed value, two fixed values, or make it variable according to a UE capability reporting
4) For the application timing, if fixed value(s) is/are defined, whether to relax 2ms further than the value of WA considering the UE processing time of the PL RS measurement
5) For the application timing, if two fixed values are defined, what is the exact value to be applied when the TCI state of the activated/updated PL RS is unknown
3 Discussion [To be updated after email discussion]
Based on the identified issues/alternatives summarized in section 2, companies are encouraged to provide their views on the following questions
Q1: For which UL channels/RSs the application timing should be specified?
· Alt1: PUSCH and AP/SP-SRS (WA)
· Alt2: PUCCH as well as PUSCH and AP/SP-SRS
· Alt3: None (the application timing is not needed to be specified)
Q2: For Alt1 or Alt2 for Q1, 
· Alt1: The application timing is fixed to a single value, which is the next slot [that is 2ms] after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· Alt1-1: support 2ms relaxation (remove the brackets above)
· Alt1-2: not support 2ms relation (remove the text within the brackets above)
· Alt2: If the TCI state of the activated/updated PL RS is known, the application timing is defined by either Alt1-1 or Alt1-2(to be further down-selected). If the TCI state of the activated/updated PL RS is unknown, the timing is defined by a value, which is T L1-RSRP ms larger than the first value, where T L1-RSRP is defined in TS38.133 section 8.10.3.
· Alt2-1: support 2ms relaxation for the two values (Alt1-1 for the first value, Alt1-1+T L1-RSRP for the second value)
· Alt2-2: not support 2ms relaxation for the two values (Alt1-2 for the first value, Alt1-2+T L1-RSRP for the second value)
· Alt3: A UE capability to report the minimal application timing is supported. If the PL RS carried in one MAC CE is already activated, the application timing is 3ms after sending ACK for the MAC CE. If the PL RS carried in one MAC CE is newly activated, the application timing is the UE reported time after 3ms after sending ACK for the MAC CE.

Companies’ view [To be updated after email discussion]
	Company name
	View

	
	

	
	



4 Conclusion [To be updated after email discussion]

Appendix A. Proposals from tdocs
< Huawei/Hisilicon >
Proposal 1: Confirm and capture WA on applicable timing for pathloss RS activated/updated by MAC-CE.
	< Start of the text proposal on TS 38.213 v16.0.0 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 the UE receives a MAC CE activation command for one SRS-PathlossReferenceRS-Id, 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 5th measurement sample of the pathloss RS if the TCI state of the pathloss RS is known as described in [10, TS 38.133]. 
< Unchanged parts are omitted >
< End of the text proposal on TS 38.213 v16.0.0 section 7.3.1 >



< ZTE >
TP2: {38.213: 7.1.1	UE behaviour}
	If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]
-	If RS resource(s) corresponding to the updated PUSCH-PathlossReferenceRS-Id values are not within the group of current RS resources for maintaining pathloss estimate(s), UE shall apply the higher layer filtered RSRP(s) corresponding to the RS resource(s) starting from 2ms after the 5th measurement sample since the first slot that is after slot [image: ] where [image: ] is the slot where the UE transmits a PUCCH with HARQ-ACK information for the PDSCH providing the MAC CE and [image: ] is the SCS configuration for the PUCCH. The UE does not expect to maintain pathloss estimates of RS resources corresponding to the deactivated PUSCH-PathlossReferenceRS-Id values.



TP3: {38.213: 7.3.1	UE behaviour}
	-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index
 -   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 RS resource(s) corresponding to the SRS-PathlossReferenceRS-Id values updated by the MAC CE are not within the group of current RS resources for maintaining pathloss estimate(s), UE shall apply the higher layer filtered RSRP(s) corresponding to the RS resource(s) starting from 2ms after the 5th measurement sample since the first slot that is after slot [image: ] where [image: ] is the slot where the UE transmits a PUCCH with HARQ-ACK information for the PDSCH providing the MAC CE and [image: ] is the SCS configuration for the PUCCH. The UE does not expect to maintain pathloss estimates of RS resources corresponding to the deactivated SRS-PathlossReferenceRS-Id values.
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-	If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 



< Vivo >
Proposal 1: 
· Clarify the applicable timing of the pathloss RS update via a MAC CE for PUCCH and agree the proposed TP.
	TS 38.213
[bookmark: _Toc12021447][bookmark: _Toc20311559][bookmark: _Toc26719384][bookmark: _Toc29894815][bookmark: _Toc29899114][bookmark: _Toc29899532]7.2	Physical uplink control channel
< Unchanged parts are omitted >
-	If the UE is provided pathlossReferenceRSs and PUCCH-SpatialRelationInfo, the UE obtains a mapping, by indexes provided by corresponding values of pucch-PathlossReferenceRS-Id, between a set of pucch-SpatialRelationInfoId values and a set of referenceSignal values provided by PUCCH-PathlossReferenceRS. If the UE is provided more than one values for pucch-SpatialRelationInfoId and the UE receives an activation command [11, TS 38.321] indicating a value of pucch-SpatialRelationInfoId, the UE determines the referenceSignal value in PUCCH-PathlossReferenceRS through the link to a corresponding pucch-PathlossReferenceRS-Id index. The UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH 
-    For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the applicable timing, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE if the TCI state of the activated/updated pathloss RS is known, as described in [8.10.2, TS38.133].
-	If PUCCH-SpatialRelationInfo includes servingCellId indicating a serving cell, the UE receives the RS for resource index [image: ] on the active DL BWP of the serving cell
< Unchanged parts are omitted >



Proposal 2: 
· Clarify the UE behavior for maintaining pathloss RSs and agree the proposed TP.
	TS 38.213
[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530]7.1	Physical uplink shared channel
< Unchanged parts are omitted >
- If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the applicable timing, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE if the TCI state of the activated/updated pathloss RS is known, as described in [8.10.2, TS38.133]. 

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
< Unchanged parts are omitted >
[bookmark: _Toc12021449][bookmark: _Toc20311561][bookmark: _Toc26719386][bookmark: _Toc29894817][bookmark: _Toc29899116][bookmark: _Toc29899534]7.3	Sounding reference signals
< Unchanged parts are omitted >
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index 
- 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 . For the RS that the corresponding pathloss estimate is not maintained, filtered RSRP value for previous pathloss RS will be used before the applicable timing, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE if the TCI state of the activated/updated pathloss RS is known, as described in [8.10.2, TS38.133].
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-	If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 
< Unchanged parts are omitted >



< OPPO >
Proposal 3: For MAC CE activating pathloss RS:
· UE reports minimal application time in UE capability reporting.
· If the pathloss RS carried in one MAC CE is already activated, the application time is 3ms after sending HARQ-ACK for the PDSCH carrying the MAC CE.
· If the pathloss RS carried in one MAC CE is newly activated, the application time is the reported time after 3ms after sending HARQ-ACK for the PDSCH carrying the MAC CE.

< LGE >
Proposal 1: Confirm two working assumptions with the following modifications.
Working assumption:
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· 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 slot2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Working assumption:
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.
· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.

Proposal 2: Adopt the following TPs to 7.1.1 and 7.3.1 of TS 38.213, respectively.
	7.1	Physical uplink shared channel
7.1.1	UE behaviour
--------------- Unchanged parts omitted -------------
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS 38.321]. Higher layer filtered RSRP for previous pathloss RS will be used before the application time, which is 2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
--------------- Unchanged parts omitted -------------



	7.3	Sounding reference signals
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562]7.3.1	UE behaviour
--------------- Unchanged parts omitted -------------
RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index 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 . Higher layer filtered RSRP for previous pathloss RS will be used before the application time, which is 2ms after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
--------------- Unchanged parts omitted -------------



< Apple >
Proposal 2-2: For the working assumption of MAC CE based pathloss reference signal update, change the “1 slot” into “2ms”. 
· Adopt the following TP for 38.213
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref497117847]7.1.1	UE behaviour
<unrelated part omitted>
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. UE shall apply the pathloss reference signal indicated by the MAC CE for pathloss measurement after 2ms after UE measures the 5th samples of the pathloss reference signal after UE transmits a HARQ-ACK information for the PDSCH providing the MAC CE.

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
<unrelated part omitted>
[bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272]7.3.1	UE behaviour
<unrelated part omitted>
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index 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 . UE shall apply the pathloss reference signal indicated by the MAC CE for pathloss measurement after 2ms after UE measures the 5th samples of the pathloss reference signal after UE transmits a HARQ-ACK information for the PDSCH providing the MAC CE.
<unrelated part omitted>



< NTT DOCOMO >

Proposal 2:
· Confirm WA (RAN#98-bis) of applicable timing for PL-RS updated by MAC CE with restriction of “if TCI-state of the activated/updated pathloss RS is ‘known’”, and additionally support following:
· If TCI-states of the activated/updated pathloss RS is ‘un-known’,
· filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, (3 + T L1-RSRP) ms after sending ACK for the MAC CE.
· Note: T L1-RSRP is defined in TS38.133 section 8.10.3.

< Qualcomm >
Proposal 2: Clarify the application time for the new pathloss RS based on working assumption in RAN1 #98b
· The application time for the new pathloss RS is the start of next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE
The corresponding TP is as below based on [1].
	7.1.1 UE Behaviour
[…]
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]
-	The UE applies the new pathloss RS in the first slot that is after 5 measurement samples form the end of slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command in MAC-CE and [image: ] is the SCS configuration for the PUCCH

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Subclause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0[image: ]=



< Ericsson >
[bookmark: _Toc32232892]Capture the MAC CE activation time of the pathloss reference RS in 38.213 for SRS and PUSCH.
Text proposal to 38.213, section 7.1.1
- Unchanged text omitted -
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. The UE applies the mapping in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH.
- Unchanged text omitted –
Text proposal to 38.213, section 7.3.1
- Unchanged text omitted -
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index. 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 . The UE applies the RS resource index  in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH.
- Unchanged text omitted -
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