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1 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 
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.
After a round of discussion, following two questions were added for Q2.
Q2-1:  whether it is needed to define the application timing when the TCI state of the activated/updated PL RS is unknown 
Q2-2:  whether the application timing needs to be dependent on a UE capability (e.g. the minimum number of samples, the minimum required application time) 
Companies’ view 
	Company name
	View

	 Apple
	Q1: Support Alt1. This is aligned with our WA and RAN4’s LS. We are also open to Alt2, as there is the same issue for PUCCH.
Q2: Support Alt1-1. According to RAN4’s LS, 2ms is needed. We are also open to Alt2-1, which is also aligned with RAN4’s LS.

	Nokia/NSB
	Q1: Alt 1. RAN1 agreed to be confirmed by RAN4 about the activation time. So it would be a natural approach to make the final agreements to be aligned with RAN4, and to avoid further enhancement/modification.
Q2:Alt 1-1.

	 DOCOMO
	Q1: support Alt.1 to align RAN1 WA and RAN4 LS. We are also fine with Alt.2.
Q2: support Alt.2 (Alt.2-1 and Alt.2-2). According to the RAN4 LS, the previous WA should be applied only when TCI-state is known. For unknown TCI state, additional time is required for the UE Rx refinement, which is T L1-RSRP.
Q2-1: Yes, we need to cover both cases of ‘known’ and ‘unknown’. It is dangerous way to assume “gNB always activates ‘known’ TCI-states”. There is a case gNB activates ‘un-known’ TCI-states practically. This is exactly why RAN4 specified TL1-RSRP in TS38.133 section 8.10.3.
Q2-2: we are fine with UE capability

	ZTE 
 
	Q1: Support Alt2. Taking into account that up to 64 PL RS(s) can be configured for PUCCH, there is the same issue between SRS/PUSCH and PUCCH. 
Q2: Support Alt1-1. Considering the T_{L1-RSRP} is specified in RAN4 spec in Rel-15 PDSCH beam indication, I feel that breaking this rule seems to be unnecessary.
Q2-1: No. It is because that the event of "unknown" is defined in RAN4 rather than RAN1 as a special case. Besides, we share the same views with QC that "the conditions for a TCI state to be known" in RAN4 can NOT be directly applied for this case since the PL RS, e.g., SSB, may NOT be the TCI state for PDCCH/PDSCH transmission probably. In order words, this further relaxation for unknown event shall be further studied in RAN4 rather than being determined in RAN1 right now.
Q2-2: We are open to UE capability report of "the minimum number of samples".  

	Intel
	Q1: Alt 2 (Alt 1 is also OK)
Q2: Alt 1-1 (The remaining details, e.g., known/unknown TCI states) can be captured in RAN4 spec.

	LGE
	Q1: Support Alt 1, which is based on RAN4 LS. Also, we are open to discuss Alt2, i.e., the application time for PUCCH.
Q2: Support Alt 1-1 referring to RAN4’s consideration on the implementation-related issues. Accordingly, it is also open to Alt2-1.

	CMCC
	Q1: Support Alt2. Since the total number of maximum configurable pathloss RSs is 64 for PUCCH, SRS, and PUSCH, the same application timing for SRS/PUSCH should be also considered for PUCCH.
Q2: Support Alt2-1, which is aligned with RAN4's LS.

	vivo
	Q1: Support Alt2. The behavior of MAC CE PL RS update would be inconsistent between different channels if we go with Alt1. The RRC reconfiguration may always be necessary since there is no timing defined for MAC CE update of PUCCH PL RS if UE moves in a cell.
Q2: Support Alt1a for known cases. For unknown cases, we don‘t need to specify the behavior. To our understanding the network could always trigger an RS for UE to measure and report to satisfy the condition for “known” cases. 
Regarding question 2-1, 
           We would like to refer to the following RAN4 spec for definition of known cases. We don’t understand why the network would trigger a MAC CE update of PL RS associated with an ‘unknown’ TCI state, which means the UE does not measure the RS associated within last 1280ms. Such use case is obviously useless and we don’t need to spend effort on such corner cases. 
           Regarding the comment from Qualcomm that SSB does not have any TCI state, we may try wording like “RS associated with known TCI state”, which covers both the case the newly updated PLRS is the source and the target in the TCI state. 
Regarding question 2-2,
           The 5 samples requirement is not only related to PL RS measurement, but also related to RRM/RLM measurement. We need RAN4 expertise on defining new UE capabilities on this value.

	Ericsson
	Q1: Alt3. Specify activation timing, to follow the RAN4 recommendation, and align with RRC reconfiguration procedure.
 
First of all, we note there are two types of reconfigurations: synchronized and non-synchronized. For synchronized, the UE and the gNB have to apply the change at the same time. The typical example of such a synchronized reconfiguration is a handover, which is accomplished using an RRC reconfiguration with sync. Other types of reconfigurations do not need to be synchronized, and for this case we have the  normal RRC reconfiguration. Updating the RRC parameters for power control is a typical example of a reconfiguration that does not need to be synchronized: this is what is done at connection setup. The UE can apply the new configuration as fast as it can, but no later than the stipulated 10ms. This essentially means that the gNB would have to be able to receive the UL signal irrespective of which PL RS is used, for that period of time. There is thus no need for an exact timing instant for the application of the new PL RS for MAC CE. 
 
The RAN4 LS response asked RAN1 to capture the timing of the activation/update, but NOT the timing of the application. Thus, to follow the RAN4 recommendation, we propose to capture the activation timing, which is then identical to the activation timing of other MAC CE. This means that we will not confirm the WA.
 
Finally, we note that the confirmation of the WA would result in that the MAC CE-based update would be SLOWER than the RRC-based update.

	CATT
	Q1: Alt2.  If the activation timing is to be specified, we see no strong technical reasons to separately handle PUCCH and SRS/PUSCH. 
Q2: Alt1-1. This is the simplest solution for both specification and implementations, and handles all cases suggested by RAN4. 

	FUTUREWEI
	Q1: support Alt1. Ok with Alt2 if it is a direction application from that of PUSCH and AP/SP-SRS
Q2: in term of application timing, we should respect RAN4’s expertise and take their agreements. About “The applicable timing for activating/updating PL RS should be captured in RAN1 spec” from RAN4 LS, it is clear that RAN4 is asking us to specify “the applicable timing” in the event of “activating/updating PL RS”. Therefore, Alt2-1 should be supported.

	Qualcomm
	Q1: Support Alt2 under the condition that max configured PL RS # exceeds 4 or MAC-CE based PL RS update is enabled. Only under this condition, the above 5-sample application time shall be used. Otherwise, the application time shall be right at 3ms after ACK for MAC-CE command, i.e. same as application time for MAC-CE based PUCCH spatial relation & PL RS update in R15
Q2: Support Alt3, where the # of samples should be up to UE capability, instead of fixed 5 samples in Alt1. Alt2 is incomplete, what about the case when PL RS has not TCI state, e.g. SSB? It is a typical scenario. 
 
Q1: Alt2, since we believe the timing needs to be clarified for implementation
Q2: Alt3, since it is most reasonable for UE to report required sample #, as long as RAN4 accuracy testing requirement is met. Otherwise, UE is always penalized for the 5-sample latency, which can be large, even if not needed. 
Q2-1: We prefer a complete solution. 
· First preference: The applicable time should be clarified when TCI is unknown as well as PL RS has no TCI, e.g. SSB, P CSI-RS, which can have no TCI. Btw, using SSB as PL RS is a typical scenario at least in R15. Also, why cannot simply define the PL RS itself is known or unknown, instead of relating to TCI state? This can save the number of cases. RAN4’s LS just gives a partial solution, which is not good. 
· Second preference: If the cases to clarify the timing are difficult to converge, we are also fine to define a single application time in all cases, e.g. UE reports 3 samples, which is used in all cases, regardless TCI is known/unknown, there is TCI or no TCI. Anyway, we prefer a complete solution.
Q2-2: Yes, the most reasonable way is UE capability. No need to penalize all UEs with same latency. UE is responsible for the reported latency to meet the RAN4 requirement 

	OPPO
	Q1: Alt2. 
The application timing is due to the MAC-CE activation. If it is to be specified, that shall be applied to the PUCCH too. Furthermore, if the pathloss RS activated by one MAC CE is already activated (for example by a previous MAC CE), the application timing shall be 3ms after sending the HARQ-ACK because for this pathloss RS, the filtered RSRP is available and the UE does not need 5 measurements.
Q2: Alt3,
Per RAN4 LS, the required application time depends many factors: whether UE ‘knows’ the TCI-state, whether the UE operate Rx beam sweeping. All these information are not known by the gNB. Therefore, it is not feasible to fix one value (Alt1) or it is not feasible to determine it based on whether the TCI-state is known or not. We share the same understanding as Qualcomm that the #of samples shall be up to UE capability.

	Lenovo/Motorola Mobility
	Q1: Alt2.
The MAC CE based PL RS updated are supported for PUSCH/SRS as well as PUCCH and up to 64 PUCCH-PathlossReferenceRS can be RRC configured, so the same application timing should be apply to PUCCH as well.
Q2: Alt. 1-1
This is the simplest method for UE implementation, and respect RAN4’s suggestion.
 

	Sharp
	Q1: Alt 2 (Alt 1 is also fine)
Q2: Alt 1-1 (Alt. 2-1 is also fine)
Q2-1: No need (It’s handled by RAN4)
Q2-2: We are open to UE capability report

	Huawei/Hisilicon
	Q1: Support Alt2. 
Q2: Support Alt1-1.
Q2-1: Slightly prefer to leave the case with unknown TCI state to be handled by RAN4, as they have more experience/expertise on this. 
Q2-2: Yes. 5 samples are not always required in all cases and for all UEs. 

	MediaTek
	Q1: Support Alt2 for consistency
Q2: Support Alt1a, we do not think we need to define the behavior for unknown cases in RAN1. The gNB always needs to schedule known RSs. 2ms relaxation is required following RAN4’s recommendation.
Q2-1: No. Instead, it can be captured in RAN4
Q2-2: Yes. We support both examples can be captured in UE capability (number of samples and required application time)

	Samsung
	For Q1, Samsung would like to support Alt3 due to the following:
       RAN4 reply LS implies that the exact application timing instant of the new PL RS can be variable depending on different UE situation such as whether measurement gap is configured, RX beam sweeping is performed, and so on (even their answer is that in some case, ‘longer application time is expected’ but how long the time would be is not described in their reply. So, we think that how to capture the application timing in the specification is purely RAN4 work.
       Also, there has been no description about ‘samples’ in TS38.213 and including such unit in TS38.213 seems not desirable in terms of keeping consistency on the overall description in the spec.
Having said that, we prefer to refer RAN4 specification when needed rather than introducing the application time in RAN1 specification… 



4 [bookmark: _GoBack]Conclusion 
From the email discussion [100e-NR-eMIMO-MB-01], the following agreements were made.

Agreement
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
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
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.



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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