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1 Introduction
In RAN#102 meeting, the core part of Rel-18 positioning was announced to be completed. In this meeting, the performance requirements for CPP should be discussed and defined. In previous meeting, we already had some discussions and the agreements were captured in [1]. In this paper, we further discuss the performance requirements for CPP and give our proposals. 
2 Discussion
In the simulation results summary for CPP measurement [2], both AWGN and Two-Tap channel are included. In previous meeting, it was agreed not to consider NLOS fading channel for the simulation and RRM requirements of DL RSCPD. The accuracy requirements for DL RSCPD will be defined based on the simulation results in AWGN and Two-Tap channel. But Two-Tap channel was not defined for RSTD and UE Rx-Tx time difference measurements. Since DL RSCPD measurement is reported together with RSTD measurement, the channel model for both measurements should be the same. It is suggested to define the DL RSCPD measurement accuracy requirements at least for AWGN channel. 
For Two-Tap channel, we think it should be also OK to define the accuracy requirements.  But we do not need to further simulate the RSTD measurement for such channel but to clarify that the legacy RSTD measurement accuracy requirements for fading channel are reused. 
Proposal 1: Define accuracy requirements for DL RSCPD measurement at least for AWGN channel. 
Proposal 2: 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. 
In previous meeting, it was also agreed that the Rel-17 RSTD side condition can be reused to DL RSCPD measurement and Rel-17 UE Rx-Tx time difference side condition can be reused to DL RSCP measurement. We understand the side condition for both 4 samples and 1 sample can be used, i.e., define 1 sample CPP measurement accuracy requirements for both side condition and when CPP measurement is reported together with legacy measurement, the applied side condition is based on the legacy measurement. 
[bookmark: _GoBack]Proposal 3: Define two sets of accuracy requirements for DL RSCPD measurement with side condition [-6, -13]dB and [-3, -6]dB respectively. 
For the PRS configurations used to define accuracy requirements of DL RSCPD, we think the legacy grouping for RSTD measurement can be the baseline which is aligned with the simulation assumption [3]. 
Proposal 4: Define DL RSCPD accuracy requirements based on the following structure: 
Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	15
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30 
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 2: DL RSCPD absolute accuracy in FR2 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 32
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1



Table 3: DL RSCPD absolute accuracy in FR1 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 4: DL RSCPD absolute accuracy in FR2 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1




For DL RSCP measurement, it was agreed in last meeting to define the relative accuracy requirements and have updated the simulation assumption in [3]. For the relative accuracy of DL RSCP, the simulation results for DL RSCPD can be reused and the discussions on channel model and side condition can also be applied. It is suggested to reuse DL RSCPD accuracy requirements to relative DL RSCP. 
Proposal 5: Define DL RSCP relative accuracy requirements by reusing DL RSCPD accuracy requirements. 
Based on the defined core requirements and suggested accuracy requirements, the following test cases may be needed for CPP measurement: 
Table 5: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

	0-1
	General: Configuration for the indicated time window
	

	PRS measurement delay tests 
	

	1-1
	DL RSCP reporting delay test case in FR1 in RRC_CONNECTED
	

	1-2
	DL RSCPD reporting delay test case in FR1 in RRC_CONNECTED
	

	1-3
	DL RSCP reporting delay test case in FR2 in RRC_CONNECTED
	

	1-4
	DL RSCPD reporting delay test case in FR2 in RRC_CONNECTED
	

	1-5
	[bookmark: OLE_LINK4]DL RSCP reporting delay test case in FR1 in RRC_INACTIVE
	

	1-6
	DL RSCPD reporting delay test case in FR1 in RRC_INACTIVE
	

	1-7
	DL RSCP reporting delay test case in FR2 in RRC_INACTIVE
	

	1-8
	DL RSCPD reporting delay test case in FR2 in RRC_INACTIVE
	

	PRS measurement accuracy tests
	

	2-1
	DL RSCP absolute accuracy test case in FR1 in RRC_CONNECTED
	

	2-2
	DL RSCPD relative accuracy test case in FR1 in RRC_CONNECTED
	

	2-3
	DL RSCP absolute accuracy test case in FR2 in RRC_CONNECTED
	

	2-4
	DL RSCPD relative accuracy test case in FR2 in RRC_CONNECTED
	

	2-5
	DL RSCP absolute accuracy test case in FR1 in RRC_INACTIVE
	

	2-6
	DL RSCPD relative accuracy test case in FR1 in RRC_INACTIVE
	

	2-7
	DL RSCP absolute accuracy test case in FR2 in RRC_INACTIVE
	

	2-8
	DL RSCPD relative accuracy test case in FR2 in RRC_INACTIVE
	



Although we also defined the requirements in RRC_IDLE, we think no more test cases are needed and defining the test cases in RRC_INACTIVE is enough. 
For the delay test cases, the existing configurations for RSTD and UE Rx-Tx test cases can be reused except that the configuration for indicated time window needs to be added. To reduce the workload, we think we do not need to copy the whole test to a new section. Instead, the delay test can be introduced in the existing RSTD and UE Rx-Tx test cases. For accuracy requirements, new section can be introduced. 
Proposal 6: Define DL RSCP and DL RSCPD delay test cases in the existing UE Rx-Tx and RSTD clauses. 

3 Summary
In this paper, we discuss the performance requirements on carrier phase positioning and the following proposals are given: 
Proposal 1: Define accuracy requirements for DL RSCPD measurement at least for AWGN channel. 
Proposal 2: 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. 
Proposal 3: Define two sets of accuracy requirements for DL RSCPD measurement with side condition [-6, -13]dB and [-3, -6]dB respectively. 
Proposal 4: Define DL RSCPD accuracy requirements based on the following structure: 
Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	15
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30 
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 2: DL RSCPD absolute accuracy in FR2 for AWGN channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
	60
	≥ 24
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 32
	≥ 4

	[TBD]
	
	
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1



Table 3: DL RSCPD absolute accuracy in FR1 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	15
	≥ 52
	≥ 1

	[TBD]
	
	
	≥ 104
	≥ 1

	[TBD]
	
	30
	≥ 48
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1



Table 4: DL RSCPD absolute accuracy in FR2 for Two-Tap channel
	Accuracy
	PRS Ês/Iot
	PRS SCS
	PRS bandwidth
Note 1
	PRS resource repetition ()
Note 2

	Tc Note 5
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
	60
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 132
	≥ 1

	[TBD]
	
	120
	≥ 64
	≥ 1

	[TBD]
	
	
	≥ 128
	≥ 1


Proposal 5: Define DL RSCP relative accuracy requirements by reusing DL RSCPD accuracy requirements. 
Proposal 6: Define DL RSCP and DL RSCPD delay test cases in the existing UE Rx-Tx and RSTD clauses. 
Proposal 7: Define the following test cases for CPP measurement: 
Table 5: Test list for CPP measurement
	Set
	PRS measurement test case scenarios
	Impacted section in TS 38.133

	0-1
	General: Configuration for the indicated time window
	

	PRS measurement delay tests 
	

	1-1
	DL RSCP reporting delay test case in FR1 in RRC_CONNECTED
	

	1-2
	DL RSCPD reporting delay test case in FR1 in RRC_CONNECTED
	

	1-3
	DL RSCP reporting delay test case in FR2 in RRC_CONNECTED
	

	1-4
	DL RSCPD reporting delay test case in FR2 in RRC_CONNECTED
	

	1-5
	DL RSCP reporting delay test case in FR1 in RRC_INACTIVE
	

	1-6
	DL RSCPD reporting delay test case in FR1 in RRC_INACTIVE
	

	1-7
	DL RSCP reporting delay test case in FR2 in RRC_INACTIVE
	

	1-8
	DL RSCPD reporting delay test case in FR2 in RRC_INACTIVE
	

	PRS measurement accuracy tests
	

	2-1
	DL RSCP absolute accuracy test case in FR1 in RRC_CONNECTED
	

	2-2
	DL RSCPD relative accuracy test case in FR1 in RRC_CONNECTED
	

	2-3
	DL RSCP absolute accuracy test case in FR2 in RRC_CONNECTED
	

	2-4
	DL RSCPD relative accuracy test case in FR2 in RRC_CONNECTED
	

	2-5
	DL RSCP absolute accuracy test case in FR1 in RRC_INACTIVE
	

	2-6
	DL RSCPD relative accuracy test case in FR1 in RRC_INACTIVE
	

	2-7
	DL RSCP absolute accuracy test case in FR2 in RRC_INACTIVE
	

	2-8
	DL RSCPD relative accuracy test case in FR2 in RRC_INACTIVE
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