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1. Introduction
In last meeting, companies proposed to introduce 2-step RACH requirement for NR-U in R16. So, similarly, in TS38.133, the PL-RS switching delay requirement and CGI reading requirement has been specified in R16. Since the PL-RS update and CGI reading are fundamental functionalities, we would like to check with other companies whether the NR-U requirement for PL-RS update and CGI reading is needed or not in R16.
In this contribution, we would like to collect views from companies on necessity of PL-RS switch and AGC reading requirement in NR-U.
2. Discussion
Like 2-step RACH, we think the PL-RS switch and CGI reading are also two fundamental functionalities in NR-U. We would like to check with companies’ view on whether RAN4 needs to specify RRM requirement for PL-RS switch and CGI reading in R16 NR-U.
Proposal 1: RAN4 to discuss the RRM requirement for PL-RS switch in R16 NR-U. 
Proposal 2: RAN4 to discuss the RRM requirement for CGI reading in R16 NR-U. 
The preliminary analysis on RRM requirement for PL-RS switch in R16 NR-U is attached in the annex part for information.
3. Conclusion
In this contribution, we would like to collect views from companies on necessity of PL-RS switch and AGC reading requirement in NR-U.
Proposal 1: RAN4 to discuss the RRM requirement for PL-RS switch in R16 NR-U. 
Proposal 2: RAN4 to discuss the RRM requirement for CGI reading in R16 NR-U. 







Annex: PL-RS switch requirement in NR-U(for information)
The PL-RS update is an important feature for UL power control, we think it’s necessary to specify corresponding requirement on NR-U spectrum as well. In the current licensed band, the MAC-CE based PL-RS switch delay requirement is defined as,
	8.14.3	MAC-CE based pathloss reference signal switch delay
The requirements in this clause apply for a UE to update a pathloss reference signal by MAC-CE for PUCCH, PUSCH, semi-persistent SRS and aperiodic SRS.
If the target pathloss reference signal is known, upon receiving PDSCH carrying MAC-CE activation in slot n, UE shall be able to apply the target pathloss reference signal of the serving cell on which pathloss reference signal switch occurs no later than the slot n + + .  The UE shall be able to apply old pathloss reference signals until the slot n + + . Where 
-	 is the timing between pathloss reference MAC-CE activation command and acknowledgement as specified in TS 38.321 [7].
-	 is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS.
Note: 	longer application time is expected if measurement sample is not available due to measurement gap, DRX or other UE activities.
Note: 	longer application time is expected if the pathloss reference signal is unknown.



In the equation, 5 samples are assumed for the PL-RS measurement, however, in NR-U we need to further consider if LBT failure would impact the PL-RS measurement samples. Moreover, since CSI-RS based RRM requirement for NR-U is out of scope for R16, we only need for focus on the case when SSB is used for PL-RS.
View 1: RAN4 to specify the SSB based PL-RS switch requirement for NR-U in R16.
RAN4 only explicitly specify the requirement for known PL-RS case for licensed band. For NR-U, we think there is no need to change the condition of known PL-RS in the requirement, like what RAN4 did for other requirement conditions, e.g. known condition for TCI switching. But some clarification in the condition is still needed to clarify that the SSB based target PL-RS remains detectable during the pathloss reference signal switching period in the occasions where the SSB is available at the UE. The following revision is proposed:
	8.14.2	Known conditions for pathloss reference signal
The pathloss reference signal is known if the following conditions are met during the period between the last transmission of the L1-RSRP measurement reporting for the target pathloss reference signal and the completion of pathloss reference signal switch.
-	Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the target pathloss reference signal 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 SSB based target pathloss reference signal remains detectable during the pathloss reference signal switching period in the occasions where the SSB is available at the UE
-	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.



View 2: Compared with known condition for existing PL-RS requirement, the known condition for PL-RS switch requirement in NR-U needs to clarify that the SSB based target pathloss reference signal remains detectable during the pathloss reference signal switching period in the occasions where the SSB is available at the UE 
For the PL-RS switching delay, the LBT failure needs to be considered and the corresponding extension shall also be considered as well.
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Figure 1. PL-RS switching with LBT failure
As shown in figure 1, if gNB encountered LBT failure on some of the SSB transmission occasions, the measurement accuracy with insufficient sample may impact the reliability of UL power control. So, we think it’s still necessary to extend the switch delay to make sure UE can get sufficient samples for SSB measurement. Since L3 measurement accuracy and sample number are used as baseline to decide the PL-RS measurement delay, it’s also reasonable to reuse the same extension approach from L3 SSB measurement requirement for NR-U. We propose that the measurement delay in PL-RS switch delay shall be extended by Lmeas_PL-RS, where Lmeas_PL-RS is the number of SSB occasions configured for PL-RS not available at the UE during PL-RS switch delay period, where Lmeas_PL-RS < Lmeas_PL-RS, max. Thus the PL-RS switch delay equation shall be revised to: n + + , where the THARQ has the same definition as in MAC-CE based TCI state switch delay (section 8.10A.3). 
In SSB based intra-frequency measurement requirement, the upper bound of extension factor is defined as below,
	Lmeas,max = [7] for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, Lmeas,max = [5] for 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = [3] for DRX cycle>320ms.


Here, for Lmeas_PL-RS, max in NR-U PL-RS switch, we have an unified requirement for DRX and non-DRX cases, and we would like to reuse the same approach from SSB based L3 measurement, i.e., Lmeas_PL-RS, max =[7] for PL-RS periodicity≤40ms and Lmeas_PL-RS, max =[5] for PL-RS periodicity>40ms.
View 3: Provided that SSB is configured as PL-RS, the MAC CE based PL-RS switch delay requirement in NR-U could be defined as,
n + + 
Where, 
THARQ has the same definition as in MAC-CE based TCI state switch delay (section 8.10A.3)
Lmeas_PL-RS is the number of SSB occasions configured for PL-RS not available at the UE during PL-RS switch delay period, where Lmeas_PL-RS < Lmeas_PL-RS, max.
Ttarget_PL-RS is the periodicity of the target pathloss reference signal which is SSB for NR-U in this release.
Lmeas_PL-RS, max =[7] for PL-RS periodicity≤40ms and Lmeas_PL-RS, max =[5] for PL-RS periodicity>40ms.
Furthermore, we also need to think about the UE behavior when the extension of Lmeas_PL-RS reaches Lmeas_PL-RS, max. Since UE is not able to use the new PL-RS to do the UL power control due to the insufficient PL-RS measurement samples, there might be some options for UE behavior:
Option 1: UE fall back to use the old PL-RS for UL PC. Old PL-RS is the one UE used before receiving the PL-RS switching command. 
Option 2: UE may use the max transmission power for UL PC until it refreshes the PL-RS measurement result on the new PL-RS.
Option 3: UE may restart the PL-RS measurement on the new target PL-RS. 
We slightly prefer option 3 for simplicity of UE implementation.
View 4: UE restarts the PL-RS measurement on the new target PL-RS when the extension of Lmeas_PL-RS reaches Lmeas_PL-RS, max.
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