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Introduction
In RAN4 #98-e meeting, the RSTD accuracy requirements were discussed and a WF was approved[1]. This paper will provide our views on the following open issues:
· Applicable propagation channel for accuracy requirements
· Group delay calibration margin
· PRS RSTD measurement accuracy
Discussion
[bookmark: _Hlk67997947]Applicable propagation channel for accuracy requirements
	Applicable propagation channel for accuracy requirement: FFS
· Option 1: No need to define the applicability for propagation channels in accuracy requirement. 
· Option 2a: Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
· Option 2b:  RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN


Firstly, defining PRS RSTD accuracy only for AWGN is not reasonable since AWGN channel type is rare and unrealistic in practice. Meanwhile, it is observed that the PRS RSTD accuracy for fading channel (e.g. TDL-A) has noticeable performance loss compared with that for AWGN channel, based on the simulation results submitted in previous meetings. Therefore, we think fading channel models should be considered to derive the minimum accuracy requirements, i.e. option 1 is supported from our perspective. We can also compromise to option 2a if the number of accuracy requirement tables differentiated by channel models can be minimized.
Proposal 1: Both AWGN and fading channel models should be considered when defining PRS RSTD accuracy.
 Group delay calibration margin
As for the group delay calibration margin, we agree that the margin could be zero if the reference and neighbouring resources are on the same frequency layer in FR1. In FR2, we prefer to further discuss the margin values since the Rx beam or even Rx panel may be different, which will result in non-ignorable group delay. For the case when reference resources and neighbouring resources are on different PRS layers, whether the group delay can be cancelled or not is up to PRS configuration (e.g. FR1+FR1 PRS layers, or FR1+FR2 PRS layers) and UE capability.
Proposal 2: Further discuss the group delay margin with different PRS layer combinations and UE capability.
PRS RSTD measurement accuracy 
When defining PRS RSTD accuracy, the following PRS configuration parameters, are discussed in the last meeting but only PRS bandwidth is agreed.  
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
The RSTD accuracy can be improved with large PRS repetition times. However, the parameter dl-PRS-ResourceRepetitionFactor represents the maximum PRS repetition times within period and whether a certain PRS repetition instance is actually transmitted is determined by repetition-level muting pattern, e.g. mutingOption2. The number of “1” in MutingPattern-r16 for mutingOption2-r16 should be used to represent the PRS repetition times. 
Proposal 3: PRS repetition times, defined as the number of “1” in MutingPattern-r16 for mutingOption2-r16, should be considered for RSTD accuracy.
Table 1: RSTD measurement accuracy (Table 9.1.10.1-1 in 36.133[3])
	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell and the measured neighbour cell i Note 5
	Minimum number of available measurements subframes among the reference cell and the measured neighbour cell i
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 8
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz Note 6
	dBm/BWChannel

	15
	(PRS Ês/Iot)ref ≥-6dB and
(PRS Ês/Iot)i ≥-13dB
	≥ 6
	6
	FDD_A, TDD_A
	-121
	-50

	
	
	
	
	FDD_B1, FDD_B2
	-120.5
	-50

	
	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	
	FDD_G
	-118
	-50

	
	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	
	FDD_N
	-114.5
	-50

	10
	(PRS Ês/Iot)ref ≥-6dB and
(PRS Ês/Iot)i ≥-13dB
	 15
	6
	Note 4
	Note 4
	Note 4

	6
	(PRS Ês/Iot)ref ≥-6dB and
(PRS Ês/Iot)i ≥-13dB
	 25
	≥ 2
	Note 4
	Note 4
	Note 4

	5
	(PRS Ês/Iot)ref ≥-6dB and
(PRS Ês/Iot)i ≥-13dB
	 50
	≥ 1
	Note 4
	Note 4
	Note 4


In LTE, minimum PRS bandwidth and minimum number of available PRS subframes between reference cell and neighbour cell are used for applicability of RSTD accuracy requirements, as shown in the table above. Similar issue regarding to PRS bandwidth was discussed and the following recommend WF was achieved in RAN4 #97-e meeting.
	· Option 1. (CATT, Intel, Huawei, Qualcomm) min {PRS_BWi} of the positioning frequency layers should be used for applicability of accuracy requirements. 
Recommended WF: Agree on Option 1.  


In NR, PRS RSTD accuracy will be impacted by the several PRS configuration parameters as mentioned above and naturally the minimum value of other PRS parameters, if agreed, should also be considered for applicability of accuracy. One general solution is to form a new minimum PRS configuration combination by using the minimum value of each parameters and then determine the accuracy based on such the new PRS configuration. For the example illustrated in Table 2, the new PRS configuration is {bandwidth=32RB, NumOfSymb=4, repetition=2} and the accuracy should be Z*Tc accordingly.
Table 2: Example of PRS configuration and accuracy
	
	bandwidth
	NumOfSymb
	repetition
	accuracy

	PRS #1
	48RB
	4
	4
	

	PRS #2
	32RB
	8
	2
	

	min PRS configuration
	Min(48, 32)=32RB
	Min(4, 8)=4
	Min(4,2)=2
	Z*Tc


Proposal 4: The minimum value of other PRS configuration parameters, if introduced, should be considered for applicability of RSTD accuracy requirements.
Conclusion
This paper provides our considerations on PRS RSTD accuracy requirements and the following proposals:
Proposal 1: Both AWGN and fading channel models should be considered when defining PRS RSTD accuracy.
Proposal 2: Further discuss the group delay margin with different PRS layer combinations and UE capability.
Proposal 3: PRS repetition times, defined as the number of “1” in MutingPattern-r16 for mutingOption2-r16, should be considered for RSTD accuracy.
Proposal 4: The minimum value of other PRS configuration parameters, if introduced, should be considered for applicability of RSTD accuracy requirements.
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