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[bookmark: _Hlk46823115]In RAN1#101-e, the InF-SH and InF-DH have been agreed as the baseline IIOT scenarios for the purpose of defining the associated channel models, parameters and modelling techniques needed to perform the studies and positioning performance evaluations [1] [2]. A summary of the essential agreements is given below.  
· Common parameters for specific and common for all scenarios for both FR1 and FR2.
· Absolute-time-of arrival model as defined in TR 38.901 is adopted without modification.
· The blockage model as defined in TR 38.901 will not be considered. 
· UE antenna height can be uniformly distributed within [0.5, X2] m, where X2 = 2m for InF-SH and X2= for InF-DH. 
· For evaluating vertical positioning performance, gNB antenna height can also be set to two fixed heights, which is either {4, 8}m, or {max (4,), 8} m.
For the performance evaluations, it was agreed: 
· The CDFs of positioning errors are used as performance metrics in NR positioning evaluation with at least the following percentiles 50%, 67%, 80%, 90%. These CDF values are derived based on the UEs inside the convex hull of the horizontal BS deployment area. Using all the UEs is considered optional. 
· The target positioning requirements for IIoT use cases are:
· 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
· The target positioning requirements for commercial use cases are: 
· 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 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.
There also various parameters and assumptions that are not mandatory to be implemented and are left up to companies’ evaluation choices. They are:
· UE antenna configuration with 4 UE panels where the antenna elements of the same polarization of the same panel is virtualized into one TXRU.
· UE mobility can be considered in evaluation with the consideration of the spatial consistency procedure defined in TR 38.901. FFS: the details of the mobility models
· UE power consumption for NR positioning can be optionally evaluated in the SI.
· 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. 
· Network efficiency and UE efficiency can be evaluated at least in an analytical manner. It is FFS on the definition of efficiency metric (e.g., the positioning performance (accuracy, latency) vs. Physical layer latency can be evaluated through analysis and, optionally, numerical evaluation.
· Higher layer positioning latency can be evaluated in this SI. However, there are some remaining FFS on: how to evaluate higher-layer positioning latency, which higher-layers should be included in the evaluation, PRS/SRS resource utilization etc.

In this contribution, we provide our views on some of the remaining FFS issues noted above. 

Discussions  
[bookmark: _Ref129681832]For the commercial use cases, no baseline scenario has been agreed. Instead, the UMi, UMa and IOO scenario(s) as defined in TR 38.855 can be considered as optional scenarios without modifications of its existing configuration parameters. These are the same UMi, UMa and IOO scenarios that have been considered during the Rel-16 WI on NR positioning. NLOS paths in these deployments are not as prevalent as compared to IIOT scenarios. In fact, especially in UMi and UMa, higher probability of having LOS links allows for the positioning estimation methods to mitigate the degradation due to NLOS first path. 
[bookmark: _GoBack]In other words, the largest peak of the positioning detection correlation has much higher probability that it corresponds to the line of sight (LoS) propagation between the transmitter and receiver. The distance calculated based on the TOA has therefore less error due to overestimating the real distance between transmitter and receiver.  
From Table 7.6.9-1 of TR38.901,  models the incurred mean positive bias in the time of arrival that occurs for the NLOS CIR due to the additional reflections resulting in longer propagation delay for the first path.   is upper bounded by , where  is the largest dimension of the factory hall, i.e.  = max(length, width, height). To reuse this NLOS offset, this upper bound needs to be adapted for the open environment found in UMi, UMa and IOO. It needs to ensure that there would not be over-compensation of the NLOS paths delay. 
Observation 1: For the commercial use cases and scenarios UMi, UMA and IOO, the effects of NLOS on the positioning estimations are expected to be less significant compared to IIOT scenarios due to the expected greater probability of LOS paths.

Table 7.6.9-1: Parameters for the absolute time of arrival model
	Scenarios
	InF-SL, InF-DL
	InF-SH, InF-DH

	
	
	-7.5
	-7.5

	
	
	0.4
	0.4

	Correlation distance in the horizontal plane [m]
	6
	11




 
Proposal 1: The NLOS offset of Table 7.6.9-1 of TR38.901 should not be reused without adaptation for the UMi, UMa and IOO scenarios. Further studies on the appropriate values are needed.  

Another aspect that was discussed extensively in the previous RAN1 meeting is on the UE antenna configurations and parameters. At present, we have the following agreed:
	UE antenna configuration
	Panel model 1 – Note 1
Mg = 1, Ng = 1, P = 2, dH = 0.5λ,
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)
	Baseline:
Multi-panel Configuration 1 and Panel Configuration a – Note 1
-	Multi-panel Configuration 1: (Mg, Ng) = (1, 2); Θmg,ng=90°; Ω0,1=Ω0,0+180°; (dg,H, dg,V)=(0,0)
-	Panel Configuration a:
-	Each antenna array has shape dH=dV=0.5λ
-	Config a: (M, N, P) = (2, 4, 2),
-	the polarization angles are 0° and 90°
-	The antenna elements of the same polarization of the same panel is virtualized into one TXRU

Optional: FFS 






For FR1, the agreed default UE antenna configuration is the omni antenna pattern, the same pattern that has been adopted since Rel-15 (TR38.802). However, in RAN1#101-e the following was agreed on the optional use of a 4-panel UE antenna configuration:

Optional: The following UE antenna configuration can be considered
· 4 UE panels:
· The antenna elements of the same polarization of the same panel is virtualized into one TXRU
· FFS: Other details

Some details are left as FFS, specifically on the panel configurations. It should be noted that the current baseline for FR2 supports a 2-panel UE antenna with Mg, Ng = (1, 2), with each panel configuration given by:
· Each antenna array has shape dH=dV=0.5λ
· Config a: (M, N, P) = (2, 4, 2),
· The polarization angles are 0° and 90°
· The antenna elements of the same polarization of the same panel is virtualized into one TXRU

Unless shown to be not applicable, we believe the above panel configuration can also be applied for the 4-panel UE antenna as well. This would have the added benefit of allowing for direct comparison between the 2-panel and 4-panel UE antenna deployments.  

Proposal 2: For the optional 4-panel UE antenna, the panel configuration as already agreed for 2-panel UE antenna can be reused or adapted.


Conclusions
Observation 1: For the commercial use cases and scenarios UMi, UMA and IOO, the effects of NLOS on the positioning estimations are expected to be less significant compared to IIOT scenarios due to the expected greater probability of LOS paths.
Proposal 1: The NLOS offset of Table 7.6.9-1 of TR38.901 should not be reused without adaptation for the UMi, UMa and IOO scenarios. Further studies on the appropriate values are needed.  

Proposal 2: For the optional 4-panel UE antenna, the panel configuration as already agreed for 2-panel UE antenna can be reused or adapted.
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