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Introduction
RRM core requirements for CPP are discussed in RAN4#109, and the outcomes are captured in WF [1]. The following issues need to be discussed for the performance part. 
· Measurement accuracy
· RRM test case
 In this paper we will provide our views on performance requirements for CPP.
Discussion
Measurement accuracy
	Issue 2-5-1: Accuracy requirements for UL carrier phase measurement: 
Proposals
· Option 1: 
· Define the gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning. 
· Option 2: 
· RAN4 to postpone the decision on whether to define UL RSCP measurement accuracy requirements to performance part.
· RAN4 to consider whether the Rel-16 approach for gNB Rx-Tx time difference accuracy performance with specified BB performance and manufacturer declared impairments margin can be reused for defining UL RSCP accuracy performance in Rel-18. 
· Option 3: 
· RAN4 to investigate RRM impacts due to SRS configuration change and UL transmission timing change due to TA adjustment or UE autonomous timing adjustment. 
· RAN4 to investigate whether UE can keep using fixed Tx timing although the DL reception reference timing is changed in order to guarantee the measurement accuracy for UL RSCP.


We do not support to define accuracy requirements for UL RSCP.
As discussed in previous meetings, we do not think it is feasible or meaningful to define absolute accuracy for UL RSCP. The initial phase at both gNB receiver and UE transmitter are random, which makes it almost impossible to define an ideal value for the UL RSCP. Technically, we do not think the absolute UL RSCP will be used for positioning fix at LMF side, instead it is mainly used in “differential” way.
It is noted that on UE side, we can define relative accuracy for DL RSCP because two DL RSCPs are measured by the same UE, but for gNB we cannot define relative accuracy for UL RSCP because two UL RSCPs are measured by different gNBs.
Proposal 1: RAN4 not to define accuracy requirements for UL RSCP.
	Issue 2-3-1: Channel model
Proposals
· Option 1: 
· Define accuracy requirements for DL RSCPD measurement at least for AWGN channel. 
· Define accuracy requirements for DL RSCPD measurement for Two-Tap channel based on the simulation results. For RSTD measurement which is reported together, the existing accuracy requirements for fading channel are reused. 
Issue 2-3-2: Side condition
Agreements:
· Define DL RSCPD measurement accuracy requirements for side condition [-3, -6] dB if RSTD measurement is done with reduced number of samples. 
· FFS: Define DL RSCPD measurement accuracy requirements for side condition [-6, -13] dB if RSTD measurement is done over 4 samples. 


We support to define RSCPD and relative RSCP accuracy for condition of (-3, -6)dB under AWGN. 
It was agreed to use 1 sample to define the accuracy. In TOA accuracy requirements, 1 sample is proved to be feasible at (-3, -6)dB. Based on our simulation results, the RSCPD error is already limited at (-6, -13)dB with 4-sample. The performance at (-6, -13)dB with 1-sample may not make much sense. Also, the 1 sample TOA accuracy is defined under AWGN only, and we suggest to follow the same principle.
Proposal 2: RAN4 to define DL RSCPD and relative DL RSCP accuracy for condition of (-3, -6)dB under AWGN.
	Issue 2-3-4: PRS configuration
Proposals
· Option 1: 
· RAN4 to align the targeted PRS BW range for NR DL CPP in RRC_CONNECTED to that for positioning techniques specified in Rel-16 and in RRC_INACTIVE to that for positioning techniques specified in Rel-17 in regard to BW related RRM performance requirements. 


In our view, the same BW groups as used in existing RSTD and UE Rx-Tx accuracy requirements can be reused since the TOA and phase measurements are taken at same time.
Proposal 3: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements.
RRM test case
For phase measurement, we suggest to test the case where both the TOA and phase measurement are taken from the time window. One reason is that the time window is the main addition for the core requirements, and another reason is that when the window is not configured, at least based on our proposal, the core requirements would be same as legacy, and there is no point to test.
Next, we suggest to test the periodic time window. For aperiodic window, there is no need to test the delay because there is no difficult for the U to perform one-shot measurement at a configured time point. The problem is that the accuracy is not guaranteed. Although phase measurement is one-shot, the TOA measurement may require more than one sample, but the aperiodic time window does not allow this, and inaccurate TOA measurement may cause inaccurate phase measurement. 
The periodicity of the time window should be set different form the PRS resource, so that we can verify if UE takes measurement outside the time window. The duration of the time window should be set such that the time can cover all PRS resources from all TRPs. 
Proposal 4: RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
On the TC list, as phase measurement is new measurement, it is straightforward to define TCs for all measurements (RSCP and RSCPD), all RRC states, all FRs, and for both delay and accuracy tests. This lead to 20 TCs excluding the RSCP measurement in RRC_IDLE.
Proposal 5: RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 
Conclusions
In this paper we provided our views on performance requirements for CPP.
Proposal 1: RAN4 not to define accuracy requirements for UL RSCP.
Proposal 2: RAN4 to define DL RSCPD and relative DL RSCP accuracy for condition of (-3, -6)dB under AWGN.
Proposal 3: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements.
Proposal 4: RAN4 to define the tests for CPP with periodic time window
· Periodicity and offset: 2 times of PRS resource periodicity 
· Offset: same as PRS resource offset 
· Duration: covering all PRS resources from all TRPs
Proposal 5: RAN4 to define TCs for CPP based on following combinations
· RSTD with RSCPD, UE Rx-Tx with RSCP
· RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE
· FR1, FR2
· Delay, accuracy 
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