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In RAN1#101-e meeting, some evaluation assumptions have been discussed and agreed for NR positioning enhancements, especially on scenarios, requirements and parameter settings. However, there are still some remaining issues to be further discussed, such as exact accuracy and latency requirements, network efficiency and UE efficiency, UE/gNB RX and TX timing error model and excess delay for commercial use cases. In this contribution, we provide our views on these remaining issues.
Remaining issues on evaluation assumptions
Issue#1: exact accuracy and latency requirements
Although the SID [1] has provided the exemplary performance targets in the justification, it doesn’t comprise the exact requirements on horizontal positioning accuracy, vertical positioning accuracy, end-to-end latency and physical layer latency. In order to find the performance gap based on Rel-16 positioning techniques and set up the performance targets for Rel-17 positioning enhancements, the above requirements should be defined clearly in SI phase.
The following agreement has been made in last meeting,
	· In Rel-17 target positioning requirements for commercial use cases are defined as follows:
· Horizontal position accuracy (< 1 m) for [90%] of UEs
· Vertical position accuracy (< [2 or 3] m) for [90%] of UEs
· End-to-end latency for position estimation of UE (< [100 ms])
· FFS: Physical layer latency for position estimation of UE (< [10 ms])
· In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
· Horizontal position accuracy (< X m) for [90%] of UEs
· X = [0.2 or 0.5] m
· Vertical position accuracy (< Y m) for [90%] of UEs
· Y = [0.2 or 1] m
· End-to-end latency for position estimation of UE (< [10ms, 20ms, or 100ms])
· FFS: Physical layer latency for position estimation of UE (< [10ms])
· Note: Target positioning requirements may not necessarily be reached for all scenarios


[bookmark: OLE_LINK1]Some values in the brackets need to be further discussed in this meeting. In regard to the target percentile of UEs required to meet the position accuracy requirement, it should be larger than the value (80%) defined in Rel-16, and 90% is a reasonable value. For vertical position accuracy in commercial use cases, the floor height 3m might be enough for most of scenarios. Regarding the IIOT use cases, it’s better that different IIOT channels have different position accuracy requirements, since the LOS probability is different. For example, the targets for InF-SH channel can be X=0.2 and Y=0.2. As for InF-DH channel, more relaxed targets can be X=0.5 and Y=1. Furthermore, the physical layer latency is coupled with end-to-end latency, so the decision on the exact requirement of latency should not be made until more inputs from other working groups are available.
Proposal 1: The target positioning requirements for Rel-17 should adopt following suggestions,
· The target percentile of UEs required to meet the position accuracy requirement is 90%.
· Vertical position accuracy for commercial use cases is 3 m.
· Different IIOT channels have different position accuracy requirements, e.g. X=0.5 and Y=1 for InF-SH channel and X=0.5 and Y=1 for InF-DH channel.
· Wait for more inputs from other working groups to decide the latency requirement.
Issue#2: network efficiency and UE efficiency
In last meeting, network efficiency and UE efficiency have been discussed and come to an agreement in the following,
	Network efficiency and UE efficiency can be evaluated at least in an analytical manner.
· FFS: the definition of efficiency metric (e.g., the positioning performance (accuracy, latency) vs. PRS/SRS resource utilization etc.)
· Note: It will be up to each company on whether to use other methods (e.g., numerical simulation) for the evaluation.


However, the definition of efficiency metric is still a pending issue. From our view, RS overhead should be a critical factor considered for network efficiency. For example, a positioning node may be configured a periodical DL PRS resource set with T ms periodicity. The RS overhead should take into account all resources used in the window. The window can be one periodicity or multiple periodicities. Therefore, the resource utilization within the window can be a metric for network efficiency, where the resource utilization should consider the number of resources within the DL PRS resource set, bandwidth, comb size, number of symbols per resources, repetition number per resource, etc..
Similarly, the number of total resource that UE needs to process within a window can be a metric for UE efficiency. In addition to that, UE may also be required to process more than one positioning nodes and more than one positioning frequency layers.
Proposal 2: RS overhead should be a critical factor considered for network efficiency. Similarly, the number of total resource that UE need to process within a window can be a metric for UE efficiency.
Issue#3: UE/gNB RX and TX timing error
Some companies proposed to model UE/gNB RX and TX timing error as following,
	Optional: The UE/gNB RX and TX timing error, in FR1/FR2, can be modeled as a truncated Gaussian distribution with zero mean and standard deviation of T1 ns, with truncation of the distribution to the [-T2, T2] range, and with T2=2*T1:
· T1:  [X] ns for gNB and [Y] ns for UE 
· FFS: X, Y
· Note: RX and TX timing errors are generated per panel independently
· FFS: how the Rx and Tx timing errors are applied  


Regarding how to apply UE RX and TX timing error, it should be different for single panel and multiple panels. 
· For single panel use case, UE RX and TX timing error will not have impact on RSTD measurements on UE side since the timing error will be canceled during measurements. But the error may impact UE Rx-Tx measurements, so the error will be generated randomly per UE, which will be added on UE Rx-Tx measurement. 
· For multiple panels use case, depending on which panels are used for measurements, UE Rx-Tx and RSTD measurements may all get impacted by the different timing errors in the different UE panels. Therefore, UE RX and TX timing error will be generated randomly per panel per UE. 
· In gNB side, gNB RX and TX timing error will impact both RSTD measurements and UE/gNB Rx-Tx measurements. The error should be generated randomly per gNB, all timing measurements on gNB side will be added the error according to the corresponding gNB.
Proposal 3: On how to apply UE/gNB RX and TX timing error,
· UE RX and TX timing error will be generated randomly per UE in single panel use case, which will be added on UE Rx-Tx measurement. 
· UE RX and TX timing error will be generated randomly per panel per UE in multiple panels use case, both UE Rx-Tx and RSTD measurements should take into account the error in simulation.
· gNB RX and TX timing error should be generated randomly per gNB, all timing measurements on gNB side will be added the error according to the corresponding gNB.
Issue#4: excess delay for commercial use cases
	· In Rel-17 SI, for the evaluation of positioning enhancements for commercial use cases, no baseline scenario is defined. UMi, UMa and IOO scenario(s) defined in TR 38.855 can be considered as optional scenarios without modifications to existing configuration parameters. 
· FFS: absolute time of arrival model for UMi, UMa and IOO scenarios


As we all know, UMi, UMa and IOO scenarios have been evaluated during Rel-16 SI phase. However, the evaluations didn’t consider the excess delay for the above scenarios. Similar to IIOT use cases, commercial use cases should also include the excess delay in channel model in order to research performance gap in Rel-17. Some basic assumptions in table 1 have been approved in previous discussion. Furthermore, absolute time of arrival model for IIOT channel has already been defined in table 7.6.9-1 of TR 38.901. 
Therefore, the excess delay of NLOS for UMi, UMa and IOO scenarios can base on basic assumptions of corresponding scenario and the absolute time of arrival model for IIOT. It’s obvious that the excess delay of NLOS will depend on UE antenna height, gNB antenna height, ISD and room size. Due to the similar UE antenna height and gNB antenna height for all scenarios, excess delay of NLOS can only take into account of ISD for simplicity. 
Table 1 some basic assumptions for UMi, UMa, IOO and IIOT
	Scenarios
	UE antenna height
	gNB antenna height
	ISD
	BS number and room size

	UMi
	1.5 m
	10 m
	200 m,
	19 or 7 macro sites, 3 sectors per site

	UMa
	1.5 m
	Uniformly distributed [20-50] m
	500 m for FR1
	19 or 7 macro sites, 3 sectors per site (FR1)

	IOO
	1.5 m
	3 m
	20 m
	12 BSs per 120m x 50 m

	IIOT (InF-SH)
	1.5 m
	8 m
	50 m
	18 BSs per 300x150 m

	IIOT (InF-SH)
	1.5m
	8 m
	20 m
	18BSs per 120x60 m


Overall, the absolute time of arrival model for UMi, UMa and IOO scenarios is summarized in table 2.
Table 2 Parameters for the absolute time of arrival model
	Scenarios
	UMi
	UMa
	IOO

	
	
	-6.9
	-6.5
	-7.5

	
	
	1.0
	1.4
	0.4


Proposal 4: The absolute time of arrival model for UMi, UMa and IOO scenarios can be assumed as in the following table,
	Scenarios
	UMi
	UMa
	IOO

	
	
	-6.9
	-6.5
	-7.5

	
	
	1.0
	1.4
	0.4


Conclusions
In this contribution, we have discussed some remaining issues on evaluation assumptions. Based on the discussion, we have the following proposals,
Proposal 1: The target positioning requirements for Rel-17 should adopt following suggestions,
· The target percentile of UEs required to meet the position accuracy requirement is 90%.
· Vertical position accuracy for commercial use cases is 3 m.
· Different IIOT channels have different position accuracy requirements, e.g. X=0.5 and Y=1 for InF-SH channel and X=0.5 and Y=1 for InF-DH channel.
· Wait for more inputs from other working groups to decide the latency requirement.
Proposal 2: RS overhead should be a critical factor considered for network efficiency. Similarly, the number of total resource that UE need to process within a window can be a metric for UE efficiency.
Proposal 3: On how to apply UE/gNB RX and TX timing error,
· UE RX and TX timing error will be generated randomly per UE in single panel use case, which will be added on UE Rx-Tx measurement. 
· UE RX and TX timing error will be generated randomly per panel per UE in multiple panels use case, both UE Rx-Tx and RSTD measurements should take into account the error in simulation.
· gNB RX and TX timing error should be generated randomly per gNB, all timing measurements on gNB side will be added the error according to the corresponding gNB.
Proposal 4: The absolute time of arrival model for UMi, UMa and IOO scenarios can be assumed as in the following table,
	Scenarios
	UMi
	UMa
	IOO

	
	
	-6.9
	-6.5
	-7.5

	
	
	1.0
	1.4
	0.4
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