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Introduction
RRM requirements for CPP are discussed in RAN4#108, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Measurement period requirement
· Measurement reporting
· Measurement accuracy requirements 
In this paper we will provide our views on RRM requirements for CPP.
Discussion
Measurement period requirement
	Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· RSCP/RSCPD is reported together with other positioning measurement(s) and the same measurement period requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply.
· FFS: whether the existing Rx-Tx time difference/RSTD measurement periods apply


In last meeting, RAN1 agreed on some details of the time window. The configuration of the window will include a list of PRS resources sets (which are associated to a PFL) and the time domain location.
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s).
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}


In addition, in the LS [2], RAN1 mentioned that the simultaneous measurement is applicable to the remaining measurements and methods.
	Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information.


Besides, RAN1 also introduced FG 41-2-3, indicating whether UE supports the time window.
[image: ]
Based on the RAN1 agreements, if LMF configures the time window for a PFL and if UE supports FG 41-2-3, then for this PFL UE should only measure the PRS resources in the indicated resource sets overlapping with both the MG and the time windows in time domain. 
For the concerned PFL, in our view there could be two changes in the requirements:
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered
For other PFLs, the existing requirements apply.
If LMF does not configure the time window, or if UE does not support FG 41-2-3, then for all PFLs the existing requirements apply.
Proposal 1: When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, adopt the following updates to the existing measurement period requirements for the PFL:
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered
Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
	Issue 2-1-4: CPP measurement in RRC_IDLE state: 
Way Forward: 
· No consensus. The proposals are listed in [1]. 


In last meeting some companies proposed to define CPP measurement requirements in RRC_IDLE. We understand whether to support CPP measurement in RRC_IDLE and the related UE feature list are being discussed in RAN1, so we suggest to wait for RAN1 conclusion. It is noted that although in the WID RRC_IDLE is not mentioned in the CPP objective, it can still be considered as part of LPHAP objective, provided that it is supported by RAN1.
Proposal 2: RAN4 wait for RAN1 conclusion before discussing CPP measurement in RRC_IDLE.
Measurement reporting
	Issue 2-2-5: Solutions to reduce the impact of carrier frequency offset: 
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 


In last meeting some companies proposed to introduce new UE reports to reduce the impact of carrier frequency offset, e.g. carrier frequency offset, number of symbols separating measured DL-PRS used for the carrier phase difference measurement. 
We understand these new reports are not in RAN4 scope where the focus is the performance requirements. Instead, they should be discussed in RAN1 if needed. 
Proposal 3: RAN4 not to discuss new UE reports to reduce the impact of carrier frequency offset.
In last meeting, RAN1 made the below agreements related to phase quality reporting.
	Agreement
Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements. The phase quality indication includes the following fields:
· phase quality index
· phase quality resolution
The values of the phase quality index and phase quality resolution are left for RAN4.


It is noted that reporting of phase/angle quality is supported for UL-AoA in 38.455.
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This information element contains the TRP’s best estimate of the quality of the measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Measurement Quality
	M
	
	
	

	>Timing Measurement Quality
	
	
	
	

	>>Measurement Quality
	M
	
	INTEGER(0..31)
	TS 37.355 [14]

	>>Resolution
	M
	
	ENUMERATED(0.1m, 1m, 10m, 30m, …)
	TS 37.355 [14]

	>Angle Measurement Quality
	
	
	
	

	>>Azimuth Quality
	M
	
	INTEGER(0..255)
	

	>>Zenith Quality
	O
	
	INTEGER(0..255)
	

	>>Resolution
	M
	
	ENUMERATED (0.1deg, …)
	






It can be seen that there are 256 indexes with only one resolution of 0.1 degree. We suggest to increase the bit width by 1, i.e. to use 9 bits or 512 indexes for the reporting phase quality. The reason is that for angle measurement, uncertainty above 30 degree may not be useful for positioning, while for phase measurement, a large variation may be expected, as a small change in the UE position may lead to large phase change.
Proposal 4: The index and resolution of phase quality are defined as
· Index: 0…511
· Resolution: 0.1 degree 
A draft LS to RAN1/2/3 are provided in the Annex.
Accuracy requirements 
	Issue 2-3-1: Accuracy requirements for DL carrier phase measurement: 
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 


In our view, TDL-A channel (or NLOS fading channel) is not proper for CP simulation because there will be random phase due to small scale fading on each path, and UE or LMF cannot tell if the measured phase is due to the propagation delay (distance) or the small scale fading, so it cannot be used for positioning fix. CPP is more suitable for positioning in LOS scenario, so we suggest to not consider NLOS fading channel in the simulation and the requirements.
Proposal 5: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
In last meeting RAN1 agreed that DL RSCP/RSCPD measurement instance is obtained with N_sample=1.
	Agreement
Each DL RSCP/RSCPD measurement instance is obtained with N_sample=1 sample only.


To enable 4-sample CP measurement, we assume the transmitted phase offset between the reference and target TRP are constant across different samples. However, this assumption may not hold for certain TRP implementations, so it is safer to base the RSCPD accuracy on single shot measurement. 
Proposal 6: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
	Issue 2-3-2: Accuracy requirements for UL carrier phase measurement: 
Way Forward: 
· Was not discussed in RAN4#108. The proposals are listed in [1]. 


Since there is no core requirement for gNB RSCP measurement, we suggest to leave the discussion on the accuracy requirements for UL RSCP in Perf part of the WI.
Proposal 7: RAN4 to discuss whether and how to define accuracy requirements for UL RSCP in Perf part of the WI.
Conclusions
In this paper we provided our views on RRM requirements for CPP.
Proposal 1: When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, adopt the following updates to the existing measurement period requirements for the PFL:
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered
Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
Proposal 2: RAN4 wait for RAN1 conclusion before discussing CPP measurement in RRC_IDLE.
Proposal 3: RAN4 not to discuss new UE reports to reduce the impact of carrier frequency offset.
Proposal 4: The index and resolution of phase quality are defined as
· Index: 0…511
· Resolution: 0.1 degree 
Proposal 5: RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
Proposal 6: RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
Proposal 7: RAN4 to discuss whether and how to define accuracy requirements for UL RSCP in Perf part of the WI.
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1. Overall Description:
RAN4 noticed the following agreements from RAN1#114.
	Agreement
Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements. The phase quality indication includes the following fields:
· phase quality index
· phase quality resolution
The values of the phase quality index and phase quality resolution are left for RAN4.



In RAN4#108-bis, RAN4 discussed the phase quality reporting, and agreed the phase quality index and phase quality resolution as follows.
· Index: 0…511
· Resolution: 0.1 degree

RAN4 respectfully asks RAN1/2/3 to take the above information into account. 

2. Actions:
To RAN1/2/3:
RAN4 respectfully asks RAN1/2/3 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #109				Nov 13 – Nov 17, 2023	         Chicago, US
RAN WG4 Meeting #110				Feb 26 – Mar 1, 2024	         Athens, Greece
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