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1 Introduction
In RAN4 #96-e meeting [1], the core part of NR positioning was completed. According to the WI process, we will discuss the performance requirements of positioning measurement in this meeting. Actually, the performance requirements including the side condition, accuracy requirement and report mapping have been discussed for several meetings together with the core part discussion. In this paper, we have some further discussion on the remaining issues and give our proposals.
2 Discussion
2.1 Side condition
Side conditions for FR1 PRS RSTD measurements have been defined as -13dB for neighbour cell and -6dB for serving cell. In last meeting, the side condition of PRS RSTD in FR2 was discussed and no consensus was reached. The candidate options were captured in the WF [2] as below: 
	· Side condition for FR2
· Option 1: -3dB for reference TRP and -10 dB for neighbor TRP
· Option 2: -6dB for reference TRP and -13 dB for neighbor TRP


For FR2, the path loss is larger than that in FR1, though the coverage range is smaller than in FR1, basically the received power in FR2 is smaller than FR1. So to support same number of neighbour cell to be seen and measured for FR1 and FR2, the side conditions in FR2 should be equal to or smaller than that in FR1. So in our opinion, the side conditions in FR2 should be same as FR1. 
Using side condition [-3 -10] dB can improve the accuracy, but for RSTD measurement in OTDOA positioning for both FR1 and FR2, several neighbour cells are needed and we think the side condition should meet the SNR level of system simulation first to receive enough cells that can be measured. 
Proposal 1: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
2.2 Accuracy requirements
In RAN4#96e meeting, the accuracy requirements of RSTD measurement were discussed and several issues were raised and captured in the agreed WF [2] as below. 
	· Number of PRS samples or PRS repetitions for defining accuracy
· Option 1: Accuracy requirements are defined based on number of PRS samples, where each samples includes a number of PRS repetitions. Single PRS sample is assumed for accuracy requirements 
· Option 2: Accuracy requirements are defined based on the number of PRS comb patterns in time
· Other options are not precluded
· Whether accuracy requirements are agnostic to comb size
· clarify what “comb size” refers to
· Option 1: no
· Option 2: yes
· Antenna panel assumption
· Option 1: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+ ΔY dB, or there can be a note that the accuracy can be worse
· Option 2: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels
· Applicable PRS BW for defining accuracy
· Option 1 : If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
· Option 2: FFS
· Assumption on TRS setting for defining accuracy and test
· Option 1: add proper TRS settings in both RSTD accuracy requirements and test cases so that UE can compensate the crystal clock frequency offset by measuring TRS.
· Option 2: FFS for Performance part
· Applicable accuracy requirement in case of HO
· Option 1: Define applicable accuracy requirements for RSTD measurements under cell change, considering the cases of intra-frequency HO and inter-frequency HO, e.g. the most relaxed applies between the one before and the one after the HO.
· Option 2: Applicable accuracy requirements is not impacted by HO.
· Applicable propagation channel for accuracy requirement
· Option 1: Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing difference accuracy requirements.
· Option 2: Take into account number from simulations for TDL-C channel model with 300 ns delay spread in FR1 from consideration for defining the RSTD and UE Rx-Tx timing 



To define the number of samples for accuracy requirements, the definition of one sample needs to be aligned. In our understanding, one sample is a PRS resource set that includes a number of PRS repetitions. One PRS repetition means one comb pattern which includes the combsize in frequency domain and the number of symbols in time domain. 
Based on the understanding above and according to our simulation results in [3], one sample is enough to get acceptable accuracy, so we suggest defining the RSTD accuracy requirements based on one sample. 
Proposal 2: Accuracy requirements are defined based on number of PRS samples, where each samples includes a number of PRS repetitions. Single PRS sample is assumed for accuracy requirements. 
For comb pattern, in our opinion, it includes the number of symbols in time domain and the combsize in frequency domain. The combsize is defined in RAN1 which indicates the separation of PRS resources in frequency. And from our simulation results, when combsize is the same, the accuracy becomes better as symbols number increases. But when the number of symbols is the same, the measurement results have no difference for combsize 2,4,6 and 12, i.e. the accuracy is agnostic to comb size. 
Proposal 3: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same. 
From our simulation results, it can be seen that the measurement accuracy improves as the PRS bandwidth increases. To define accuracy requirements of RSTD measurement, more than one cell is needed. When the PRS bandwidth is different for reference cell and neighbour cell, the accuracy requirements should be based on the minimum PRS bandwidth since the achievable accuracy of UE measurement is dependent on the worst configuration it used. 
Proposal 4: If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
Considering the case of handover, there is measurement requirement for HO case. But for the accuracy requirements that UE required to be satisfied, in our opinion, it depends on the state of UE being intra-frequency or inter-frequency after HO. 
Proposal 5: Applicable accuracy requirements depend on the state of UE being intra-frequency or inter-frequency after HO. 
2.3 Parameter k
In RAN4#94-e-bis meeting, the RSTD report mapping was agreed to define one table per k. For parameter k, following conclusions were reached: 
· LMF provides a recommended k value (k1). UE selects parameter k (k2) and informs to the LMF. Further discuss the relation between UE selected parameter k2 and network recommended value k1.
· Further discuss for RSTD and UE Rx-Tx time difference reporting:
· Relationship between k1 and k2
· Range of k1 and k2 in FR1
The relationship between k1 and k2 and the range of k in FR1 were further discussed in RAN4 #95e and RAN4 #96e meeting but no consensus was reached. The options were captured in WF [2] as below: 
	· Relation between k1 and k2
· Option 1 : 
· i is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2: k2 >= k1
· Option 3: RAN4 not to define relationship between k1 and k2
· Option 4: k2 <= k1 
· Option 5: the UE shall choose k2 <= k1 if it supports at least one such k2, otherwise the UE may choose k2>k1 (the smallest value of k2 supported by the UE can be UE capability).
· Applicable values for k in FR1
· Option 1: {1,2,3,4,5}
· Option 2: {2,3,4,5} 
· Option 3: {0,1,2,3,4,5}
· Option 4: {3,4,5} 


In our initial understanding, LMF recommended value k1 and UE selected k2 are independent. It means they are performed individually and k2 can smaller than or larger than or equal to k1, and what we need to consider is which value (k1 or k2) is used. When UE selected k2 is smaller than k1, since LMF provides the recommended value k1 according to QoS and UE need not to provide a finer granularity in principle, the recommended value k1 is used. But if UE cannot achieve the recommended value k1 due to power saving or other purposes i.e. UE selected value k2 is larger than k1, then k2 is used.
According to the two cases above, the larger value between k2 and k1 is used. Then it can be equivalent to that LMF provides a recommended k(k1) first and then UE select a parameter k(k2) from the range larger than or equal to k1 to use for reporting. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 6: UE selected parameter k2 is larger than or equal to k1. 
It has been agreed that the range of parameter k is {0,1,2,3,4,5}. But it is obvious some small granularity may not be used due to the limited resources in FR1, so a small range can be considered. We think the range {2,3,4,5} is reasonable. 
Proposal 7: The range of k is {2,3,4,5} in FR1. 
3 Summary
In this paper, the accuracy requirements of  RSTD measurement are further discussed, and following proposals are given：
Proposal 1: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
Proposal 2: Accuracy requirements are defined based on number of PRS samples, where each samples includes a number of PRS repetitions. Single PRS sample is assumed for accuracy requirements
[bookmark: _GoBack]Proposal 3: The accuracy requirements shall be agnostic to comb size when the number of PRS symbols is the same. 
Proposal 4: If reference and neighbor PRS resources belong to different positioning frequency layers, the minimum PRS BW of the positioning frequency layers should be used for applicability of accuracy requirements.
Proposal 5: Applicable accuracy requirements depend on the state of UE being intra-frequency or inter-frequency after HO. 
Proposal 6: UE selected parameter k2 is larger than or equal to k1. 
Proposal 7: The range of k is {2,3,4,5} in FR1. 
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