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Introduction
RRM requirements for PDC enhancement were discussed in RAN4#102-e, and the outcomes are captured in the WF [1]. Although most of the remaining issues in [1] are for performance part, we understand the current measurement period requirements may need some update.
In this paper we will provide our views on the measurement period requirements for PDC. 
Discussion
Applicable capability for PRS based PDC
The current measurement period requirements for PRS based PDC are mostly re-used from PRS based positioning measurement, and in particular, some of the scaling factors are based on the assumption that feature group 13-1 (PRS processing capability for positioning) are applicable for PDC, e.g. {N,T} and max number of PRS resources per slot (N’).


On the other hand, RAN1 is still discussing whether all components in FG 13-1 are applicable for PRS based PDC, as can be seen from the latest RAN1 feature list below.
	25. NR_IIOT_URLLC_enh
	25-19a
	RTT-based Propagation delay compensation based on DL PRS and SRS 
	1. Support RTT-based Propagation delay compensation for time synchronization of the Uu interface based on DL PRS and SRS
2. Max number of DL PRS Resources in DL PRS Resource Set for PDC
Values = {1, 2, 4, 8, 16, 32, 64}
Note: 16, 32, 64 are only applicable to FR2 bands
FFS whether to add necessary components and corresponding notes in FG 13-1 to FG 25-19a or to add FG 13-1 as a prerequisite FG for FG 25-19a
 - With potential different value ranges from FG 13-1
	[25-19, 13-1, 2-53]


We suggest RAN4 to keep track on the RAN1 discussion, and revisit the requirements after RAN1 has concluded the issue. 
Proposal 1: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC, and to revisit the requirements if necessary.
Sample number for TRS based PDC
One open issue from [1] is the sample number for TRS based PDC, i.e. 1 or 4. We suggestion is 4.
In [1] it was agreed that for PRS based PDC the sample number is 4, and in our view it is better to have aligned measurement period for two RS-es. Also, based on our simulation results, 4-sample would provide better accuracy especially for the small BW. 
Proposal 2: Sample number for TRS based PDC is 4.
Common issues for PRS and TRS based PDC
Consideration of MG
In the latest requirements, UE is only required to perform UE Rx-Tx time difference on PRS within the active DL BWP. As such, no MG is needed for PDC measurement. However, as discussed in last meeting, the impacts of MG (if configured for other measurements) to PDC should be considered.
In our view, when MG is configured for other measurements and if PDC resource is colliding with MG, UE should perform the measurement with MG and drop PDC measurement. This is same as for intra-frequency or L1 measurement period, where a factor Kp or P is defined to account for the resources occasions punctured by MG.
Proposal 3: Introduce a scaling factor Kgap to account for the PDC resources occasions dropped due to collision with MG.
Consideration on Rx beam in FR2
In last meeting it was agreed to define PDC requirements also for FR2, so the Rx beam issue should be considered. Since PDC is only for serving cell, we think there is no need for Rx beam sweeping when QCL information is provided. This is similar to L1 measurement based on CSI-RS.
However, in case the PDC RS is not QCLed with PDCCH or PDSCH, there may be scheduling restrictions. This is also similar as L1-RSRP measurement based on CSI-RS. We suggest to follow the same principle to allow scheduling restriction for this case.
	-	For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in clause 9.5.4.2
-	There are no scheduling restrictions due to L1-RSRP measurement performed based on the CSI-RS.
-	Otherwise
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on 
-	symbols corresponding to the SSB indexes configured for L1-RSRP measurement, and/or
-	symbols corresponding to the periodic CSI-RS resource configured for L1-RSRP measurement, and/or
-	symbols corresponding to the semi-perssitent CSI-RS resource configured for L1-RSRP measurement when the resource is activated, and/or
-	symbols corresponding to the aperiodic CSI-RS resource configured for L1-RSRP measurement when the reporting is triggered.


Besides, we also need to consider the measurement restriction with L1 measurement. For L1-RSRP, the following is defined for L1-RSRP. It can be seen that when two CSI-RS resources on the same symbol are not QCL-ed, UE is required to measure one but not both of the two resources.
	For FR2, when the CSI-RS for L1-RSRP measurement on one CC is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD or L1-RSRP measurement on the same CC or different CCs in the same band,
-	In the following cases, UE is required to measure one of but not both CSI-RS for L1-RSRP measurement and the other CSI-RS. Longer measurement period for CSI-RS based L1-RSRP measurement is expected, and no requirements are defined.
-	The CSI-RS for L1-RSRP measurement or the other CSI-RS in a resource set configured with repetition ON, or 
-	The other CSI-RS is configured in q1 and beam failure is detected, or
-	The two CSI-RS-es are not QCL-ed w.r.t. QCL-TypeD, or the QCL information is not known to UE,
-	Otherwise, UE shall be able to measure the CSI-RS for L1-RSRP measurement without any restriction.


In case PDC RS is on the same symbols as L1 measurement and they are not QCL-ed, we suggest to follow the same principle to define measurement restriction. 
Proposal 4a: No Rx beam sweeping factor is needed if QCL information is provided for the RS.
Proposal 4b: Define scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH.
Proposal 4c: Define measurement restriction if PDC RS is not QCL-ed with L1 RS.
Consideration on DRX
The latest requirements are defined without considering DRX, while in either RRM or L1 measurement requirements, DRX is considered such that UE is assumed to take one sample per DRX cycle. 
We think the same should be followed for PDC measurement which is not time critical, otherwise there will be a negative impacts on UE power consumption. 
Proposal 5: Define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.
Conclusions
In this paper we provided our views on measurement period requirements for PDC.
 Proposal 1: RAN4 waits for RAN1 conclusion on the applicable capabilities for PRS based PDC, and to revisit the requirements if necessary.
Proposal 2: Sample number for TRS based PDC is 4.
Proposal 3: Introduce a scaling factor Kgap to account for the PDC resources occasions dropped due to collision with MG.
Proposal 4a: No Rx beam sweeping factor is needed if QCL information is provided for the RS.
Proposal 4b: Define scheduling restriction if PDC RS is not QCL-ed with PDCCH or PDSCH.
Proposal 4c: Define measurement restriction if PDC RS is not QCL-ed with L1 RS.
Proposal 5: Define DRX requirements for PDC such that UE is assumed to take one sample per DRX cycle.
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