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1	Introduction
Carrier phase measurement is introduced in Rel-18 to achieve centimetre level positioning accuracy. As a new type of measurement, the corresponding latency and accuracy requirements should be defined in RAN4. Based on the conclusion reached in previous meetings [1]. This contribution will provide our considerations on the potential RRM impacts. 
2	Discussion
	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

	Agreement [RAN1 #114]
When DL RSCPD/RSCP measurements are reported together with the DL RSTD/ UE Rx – Tx time difference measurements, the DL RSCPD/RSCP measurements are obtained from a single DL PFL only. 
Note: From RAN1’s perspective, the reporting of the carrier phase measurements from one DL PFL has no impact on the reporting of the DL RSTD and/or UE Rx – Tx time difference measurements from the same DL PFL or other DL PFLs.


It was agreed that the same measurement period requirement (i.e., Rx-Tx time difference/RSTD measurements) should apply when RSCP/RSCPD is reported together with other positioning measurement(s). Whether this measurement peirod requirement is the same as the exsiting Rx-Tx time difference/RSTD measurement peirod needs further discussion. The main concern in our view is that time window for carrier phase. RAN1 #114 meeting reached a conclusion that the reporting of carrier phase measurement should have no impact on the reporting of legacy DL RSTD and/or UE Rx-Tx time difference measurement from the same DL PFL or other DL PFLs. With this guidance, the existing Rx-Tx time difference/RSTD measurement periods should apply.
Proposal 1: The existing Rx-Tx time difference/RSTD measurement period requirements should apply.
	Issue 2-1-4: CPP measurement in RRC_IDLE state: 
Way Forward: 
· No consensus. The proposals are listed in [1]. 


We understand CPP measurement in RRC_IDLE state is out of WID scope. On the other hand, the Rx-Tx time difference/RSTD measurement in RRC_IDLE state is not supported in Rel-17 and will be pareally discussed in Rel-18. It is better to deprioritized CPP measurement in RRC_IDLE state. 
Proposal 2: Deprioritize CPP measurement in RRC_IDLE state.
	Agreement [RAN1 #114]
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.

	The IE NR-TimingQuality defines the quality of a timing value (e.g., of a TOA measurement).
-- ASN1START

NR-TimingQuality-r16 ::= SEQUENCE {
	timingQualityValue-r16			INTEGER (0..31),
	timingQualityResolution-r16		ENUMERATED {mdot1, m1, m10, m30, ...},
	...
}

-- ASN1STOP


As shown above, RAN1 supports UE/TRP to report the phase quality indication including phase quality index and phase quality resolution fields. And the values of each fields are left for RAN4 desicion. Considering that carrier phase is used as supplementary for Rx-Tx time difference/RSTD measurement, the timing quality indication including [0~31] indexs and {0.1, 1, 10, 30}meters resolution could reused for phase quality indication.
Proposal 3: Reuse timing quality indication for phase quality indication.
	Issue 2-3-1: Accuracy requirements for DL carrier phase measurement: 
· Proposals
· Proposal 1: (Xiaomi)
· RAN4 can FFS on the different the accuracy requirements for the carrier phase measurements under the different LOS/NLOS channel conditions. 
· Proposal 2: (Qualcomm)
· Do not define absolute measurement accuracy requirements for DL RSCP.
· Proposal 3: (Qualcomm)
· Prioritize defining CPP measurement accuracy requirements for single sample measurements.
· Proposal 4: (Ericsson, Nokia)
· RAN4 to specify measurement period, reporting, and accuracy requirements for DL RSCPD measurements, for the cases of a single and multiple measurement instances for AWGN and Two tap propagation conditions. 
· Proposal 5: (Huawei)
· RAN4 not to consider NLOS fading channel for simulation and requirements for RSCPD.
· RAN4 to define accuracy requirements for RSCPD based on single shot measurement.
· Proposal 6: (Nokia)
· 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.
· RAN4 to specify the same SINR side condition for the NR carrier phase measurement DL RSCP as for UE Rx-Tx time difference for Rel-16/Rel-17 positioning, i.e. (-3, -13, -13) dB for NSample = 4;  (0, -6, -6) dB for NSample = 1. 

	Agreement [RAN1 #114]
· Each DL RSCP/RSCPD measurement instance is obtained with  sample only.


Regarding how to define accuracy requirements for carrier phase measurements, there are many proposals as listed above. Firstly, we agree with proposal 3 that absolute accuracy for DL RSCP should be precluded due to the uncertain initial phase. It is more feasible to define accuracy requirements for RSCPD since the initial phase at Rx side could be eliminated. As for the number of samples, RAN1 agreed that each DL RSCP/RSCPD measurement instance is obtained with Nsample = 1 sample only. Therefore, the accuracy requirements should be defined under the same assumptions. As for channel type, we prefer to focus on AWGN and LOS fading channels firstly. NLOS fading channel model cannot reflect the ideal phase, which is highly related to the distance between Tx and Rx. Carrier phase measurements, even without any other error, is helpless for positioning in case of NLOS channel. The existing side conditions for RSTD with reduced samples could be reused for AWGN channel. Reduced samples for LOS fading channel is not considered in Rel-17, we can further discuss whether it is needed for carrier phase measurements.
Proposal 4: Define the DL RSCPD accuracy measurement requirements under the following conditions: 
· Nsample = 1
· AWGN, FFS LOS fading channel
· The side conditions for RSTD with reduced samples, i.e. (-3, -6, -6) for AWGN channel.
· FFS side conditions for LOS fading channel. 
	Issue 2-3-2: Accuracy requirements for UL carrier phase measurement: 
· Proposals
· Option 1: (Xiaomi)
· The gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning shall be defined. 


For UL positioning measurement, there is no delay requirement at gNB side in Rel-16 but the UL SRS based accuracy requirements are defined. For UL carrier phase measurement, the accuracy requirement for gNB is needed as well. 
Proposal 5: Define the gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning.
3	Conclusion
Based on latest progress in RAN1 and RAN4, this contribution gave our considerations on defining RRM requirements for carrier phase positioning and the following proposals:
Proposal 1: The existing Rx-Tx time difference/RSTD measurement period requirements should apply.
Proposal 2: Deprioritize CPP measurement in RRC_IDLE state.
Proposal 3: Reuse timing quality indication for phase quality indication.
Proposal 4: Define the DL RSCPD accuracy measurement requirements under the following conditions: 
· Nsample = 1
· AWGN, FFS LOS fading channel
· The side conditions for RSTD with reduced samples, i.e. (-3, -6, -6) for AWGN channel.
· FFS side conditions for LOS fading channel. 
Proposal 5: Define the gNB accuracy measurement requirements of UL RSCP NG-RAN node assisted positioning.
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