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Introduction
In this contribution, we provide the discussion on maintaining issues on PL-RS switching delay requirements for NR eMIMO.
Discussion
In R16, the maximum PL-RS switching delay for known PL-RS is defined as (+ ). It can be observed that at most 5 samples without beam sweeping is allowed for PL-RS RSRP calculation for a non-maintained PL-RS.
Observation 1: The existing PL-RS switching delay requirements are applied when UE is not required to perform beam sweeping on the target PL-RS.
However, there is no TCI state configuration for SSB resource. The current known conditions for PL-RS signal are defined as:
	The pathloss reference signal is known if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of pathloss reference signal switch, where the RS resource is the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-	Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target pathloss reference signal before the pathloss reference signal switch command
-	The target pathloss reference signal remains detectable during the pathloss reference signal switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the pathloss reference signal switching period
-	SNR of the associated SSB ≥-3dB
Otherwise, the pathloss reference signal is unknown.


Both SSB and periodic CSI-RS can be configured as PL-RS. There is no TCI state configuration for SSB resource. According to the current known condition requirements, a SSB indicated as PL-RS is considered to be known only when this SSB is also used for L1-RSRP measurement reporting. Since R15, beam sweeping is always assumed for L1-RSRP measurements measured on SSB resource in FR2. Therefore, beam sweeping shall also be assumed for PL-RS measurements measured on SSB resource in FR2.
Observation 2: In NR, there is no TCI state configuration for a SSB resource, which implies that there is no reference signal to provide QCL information of SSB.
Observation 3: When a SSB resource indicated as PL-RS is also configured for L1-RSRP measurements, UE needs to perform beam sweeping on the SSB resource for both PL-RS measurements and L1-RSRP measurements.
When the target PL-RS is a SSB, regardless of whether PL-RS is known or not, UE still need to perform beam sweeping for PL-RS measurements. However, at most 5 measurement samples are allowed for PL-RS RSRP calculation during PL-RS switching delay, which does not allow enough time for UE performing beam sweeping on the SSB resource. Longer PL-RS switching delay is expected. In RAN4#103-e meeting, the following options are provided in [1] for considering.
· Option 1: clarify that longer PL-RS switching delay is expected, which can be captured in the note.
· Option 2: define exact requirements for the PL-RS switching delay in the spec
· Option 3: no spec change 
Option 1 is only to clarify that longer switching delay is expected for SSB based PL-RS in FR2, which can be captured as a note. Option 2 is to define the exact PL-RS switching delay for SSB based PL-RS in FR2, and the switching delay can defined as 5 L1-RSRP measurement periods with assuming M=1. Both option 1 and option 2 can be considered for allowing longer PL-RS measurement time. For option 3, if there is no spec change.
Proposal 1: When the target PL-RS is SSB and used for L1-RSRP measurements in FR2, either one of the following two options can be considered to define the PL-RS switching delay.
· Option 1 (Preferred):
· To clarify that longer PL-RS switching delay is expected, which can be captured in the note.
· [bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Option 2:
· To define the PL-RS switching delay as 5*TL1-RSRP_SSB, where TL1-RSRP_SSB is SSB based L1-RSRP measurement period with the assumption of M=1.

Conclusions
This contribution provides our analysis on maintaining PL-RS switching delay requirements for R16 NR eMIMO. The followings are provided:
Observation 1: The existing PL-RS switching delay requirements are applied when UE is not required to perform beam sweeping on the target PL-RS.
Observation 2: In NR, there is no TCI state configuration for a SSB resource, which implies that there is no reference signal to provide QCL information of SSB.
Observation 3: When a SSB resource indicated as PL-RS is also configured for L1-RSRP measurements, UE needs to perform beam sweeping on the SSB resource for both PL-RS measurements and L1-RSRP measurements.
Proposal 1: When the target PL-RS is SSB and used for L1-RSRP measurements in FR2, either one of the following two options can be considered to define the PL-RS switching delay.
· Option 1 (Preferred):
· To clarify that longer PL-RS switching delay is expected, which can be captured in the note.
· Option 2:
· To define the PL-RS switching delay as 5*TL1-RSRP_SSB, where TL1-RSRP_SSB is SSB based L1-RSRP measurement period with the assumption of M=1.
A draft CR [2] is submitted accordingly.
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