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Introduction
RAN1 send a reply LS [1] to inform RAN4 that RAN1 does not specify the UE behaviour when the pathloss RS is not being maintained. In this contribution, we provide the discussion on the activation delay for non-maintained PL-RS.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN1 specification, the followings are defined for pathloss estimation
	Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet-r16 as described in Clause 7.3.1. If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in Clauses 7.1.1, 7.2.1, and 7.3.1. If an RS resource updated by MAC CE, as described in Clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissions, the UE applies the pathloss estimation based on the RS resources starting from the first slot that is after slot  where  is the slot where the UE would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE and is the SCS configuration for the PUCCH or PUSCH, respectively


It can be observed that UE is able to maintain up to 4 PL-RS for pathloss estimation. When more than 4 PL-RSs are configured to the UE, the UE would maintain pathloss estimation on some PL-RSs while not maintain pathloss estimation for the other PL-RSs. When a maintained PL-RS is updated by MAC-CE, the activation delay is defined as 3ms in RAN1. However, when a non-maintained PL-RS is updated, the activation delay is not specified in RAN1 specification. We suggest to define the activation delay for non-maintained PL-RS.
According to previous RAN4’s agreements in [2], the activation delay shall allow enough PL-RS measurement samples for filtered RSRP and 2ms UE processing time of the pathloss RS measurement. Besides, 3ms MAC CE processing time shall also be considered. Then the activation delay for non-maintained PL-RS can be defined as Tactivation,PL-RS.
Tactivation,PL-RS = 3ms+TPL-RS,measure +2ms
Where, TPL-RS, measure is the PL-RS measurement time for filtered RSRP.
In FR1, 5 measurement samples are assumed to be used for RSRP calculation. Then TPL-RS, measure is equal to TFirst, PL-RS + 4*TPL-RS, period. TFirst, PL-RS is the time of waiting the first PL-RS occasion.
In FR2, Whether to perform Rx beam sweeping need to be considered during the time period TPL-RS, measure. If the non-maintained PL-RS is an SSB resource, there is no TCI-state configuration for SSB resource and UE shall perform Rx beam sweeping on PL-RS. The existing SS-RSRP measurement period in FR2 can be reused. Then TPL-RS, measure is equal to TFirst, PL-RS + 39*TPL-RS, period for PC1 UE and equal to TFirst, PL-RS + 23*TPL-RS, period for PC2/3/4 UE. If the non-maintained PL-RS is a CSI-RS resource and the corresponding TCI state information is unknown, also UE shall perform Rx beam sweeping on PL-RS. Then TPL-RS, measure is equal to TFirst, PL-RS + 39*TPL-RS, period for PC1 UE and equal to TFirst, PL-RS + 23*TPL-RS, period for PC2/3/4 UE. If the non-maintained PL-RS is a CSI-RS resource and the corresponding TCI state information is known, Rx beam sweeping is not needed and 5 measurement samples are assumed to be used for RSRP calculation. then TPL-RS, measure is equal to TFirst, PL-RS + 4*TPL-RS, period. 
Proposal 1: the activation time for non-maintained PL-RS can be defined as Tactivation,PL-RS.
Tactivation,PL-RS = 3ms + TPL-RS,measure + 2ms
· In FR1, TPL-RS,measure is equal to TFirst, PL-RS + 4*TPL-RS, period.
· In FR2
· If PL-RS is an SSB resource, or if PL-RS is a CSI-RS resource and the corresponding TCI state information is unknown,
· TPL-RS,measure is equal to TFirst, PL-RS + 39*TPL-RS, period for PC1 UE and equal to TFirst, PL-RS + 23*TPL-RS, period for PC2/3/4 UE
· PL-RS is a CSI-RS resource and the corresponding TCI state information is known
· TPL-RS,measure is equal to TFirst, PL-RS + 4*TPL-RS, period.
Where, TFirst, PL-RS is the time of waiting the first PL-RS occasion and TPL-RS, period is the periodicity of updated PL-RS.

Conclusions
This contribution provides our analysis on how to specify the activation time for non-maintained PL-RS. The following is provided:
Proposal 1: the activation time for non-maintained PL-RS can be defined as Tactivation,PL-RS.
Tactivation,PL-RS = 3ms + TPL-RS,measure + 2ms
· In FR1, TPL-RS,measure is equal to TFirst, PL-RS + 4*TPL-RS, period.
· In FR2
· If PL-RS is an SSB resource, or if PL-RS is a CSI-RS resource and the corresponding TCI state information is unknown,
· TPL-RS,measure is equal to TFirst, PL-RS + 39*TPL-RS, period for PC1 UE and equal to TFirst, PL-RS + 23*TPL-RS, period for PC2/3/4 UE
· PL-RS is a CSI-RS resource and the corresponding TCI state information is known
· TPL-RS,measure is equal to TFirst, PL-RS + 4*TPL-RS, period.
Where, TFirst, PL-RS is the time of waiting the first PL-RS occasion and TPL-RS, period is the periodicity of updated PL-RS.
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