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1	Introduction
The last RAN4 meeting discuss the performance requirements for carrier phase positioning and related conclusions are captured in [1], this contribution will provide our further considerations on the open issues.
2	Discussion
	Issue 2-2-3: DL RSCPD absolute accuracy requirements
Proposals
· Proposal 1: (CATT)
· 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


· Proposal 2: (CATT, CMCC, Huawei, Ericsson, Nokia)
· 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. 


[bookmark: _GoBack]Regarding how to define DL RSCPD accuracy requirements, the two proposals above are not contradicted with each other and either proposal is acceptable for us. Considering that RSCPD and RSCP are generally measured along with RSTD and UE Rx-Tx time difference, it is natural to define accuracy requirements assuming the same PRS bandwidth configurations. 
Proposal 1: The same RB numbers in existing RSTD and UE Rx-Tx accuracy requirements can be used as baseline to define DL RSCPD and relative RSCP accuracy requirements.
	The accuracy requirements for RSTD measurement shall be within ±(X+Y+Z+Δ) Tc.
If the UE doesn’t support Rx TEG reporting for RSTD measurement or when the measurements of reference cell and neighbour cell belong to different Rx TEGs, Y, Z and Δ are defined as follows:
-	When UE measures RSTD on PRS resources belonging to same PFL, Y=32 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than 160 ms.
-	When UE measures RSTD on PRS resources belonging different PFLs, Y=256 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than 1280 ms.
-	Z is defined in Table 10.1.23.2-5 for FR1 and Table 10.1.23.2-6 for FR2, respectively.
-	Δ is zero for single PFL, and is defined in Table 10.1.23.2-5a for FR1 and Table 10.1.23.2-6a for FR2, respectively, for dual PFL.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]If the measurements of reference cell and neighbour cell belong to the same Rx TEG, i.e. associated and reported with a common Rx TEG ID, then the sum of Y+Z+Δ is equal to the timing error margin of the Rx TEG reported in nr-UE-RxTEG-TimingErrorMargin. The timing error margin reported via nr-UE-RxTEG-TimingErrorMargin cannot be larger than the value of (Y+Z+Δ) defined when the UE does not associate the measurements with the same Rx TEG.


[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]As shown above, the existing RSTD accuracy requirements are defined as ±(X+Y+Z+Δ) Tc, where X is the average RSTD error based on simulation, Y is the additional error margin due to frequency/clock drift, Z is the RF calibration margin and Δ is the margin due to multiple PFLs. Similarly, additional error margins due to frequency drift and RF calibration should also be considered for RSCPD and relative RSCP. The margin Δ due to multiple PFLs can be skipped since CPP measurement focus on single PFL case only. 
Proposal 2: On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements.
	Issue 2-2-2: Side condition
Agreements:
· No consensus, check further the results, keep in mind the side conditions for RSTD and UE Rx-Tx.
Issue 2-2-4: DL RSCP relative accuracy requirements
Proposals:
· Proposal 1: (CATT) Reuse DL RSCPD accuracy requirements.  


Technically, relative RSCP is the same as RSCPD by taking the difference of two carrier phase values. From this point of view, it is feasible to reuse the DL RSCPD accuracy requirements to relative RSCP. However, the SINR side conditions for RSCPD and RSCP are not determined yet. If different SINR conditions are used, the accuracy requirements for RSCPD cannot be guaranteed for relative RSCP. To reuse the RSCPD accuracy as much as possible and reduce the work load, the same side conditions are preferred. 
Proposal 3: If the side conditions for RSTD (i.e. [-6, -13] dB) are applicable to both DL RSCPD and relative RSCP, the accuracy requirements for RSCPD can be reused for relative RSCP.
	Issue 2-2-5: Accuracy requirements for UL carrier phase measurement: 
Proposals
· Option 1: (Huawei)
· RAN4 not to define accuracy requirements for UL RSCP. 
· Option 2: (Nokia)
· 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.


The absolute carrier phase is hard to be measured correctly due to the random initial Rx phase and that’s why we only focus on DL relative carrier measurement, i.e. RSCPD and relative RSCP. The same issue is also identified for UL. The SRS from target UE will be measured by different gNBs and the random phase among gNB cannot be cancelled by taking the difference. Therefore, no accuracy requirement should be defined for UL RSCP.   
Proposal 4: Not define accuracy requirements for UL RSCP. 
3	Conclusion
Based on latest progress, RRM performance requirements for carrier phase positioning are discussed and the following proposals are given:
Proposal 1: The same RB numbers in existing RSTD and UE Rx-Tx accuracy requirements can be used as baseline to define DL RSCPD and relative RSCP accuracy requirements.
Proposal 2: On top of simulated CPP measurement results, additional margins for frequency drift and RF calibration should be considered when defining RSCPD and relative RSCP accuracy requirements.
Proposal 3: If the side conditions for RSTD (i.e. [-6, -13] dB) are applicable to both DL RSCPD and relative RSCP, the accuracy requirements for RSCPD can be reused for relative RSCP.
Proposal 4: Not define accuracy requirements for UL RSCP. 
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