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1. Introduction
In RAN #94-e, the study item on expanded and improved NR positioning [1] was approved. This study will focus on further improvement in Rel 16 and 17 positioning techniques considering the requirements from different verticals viz. V2X, public safety (first responder), industrial IoT, etc. RAN 1 started its study towards this from RAN1#109-e onwards. This contribution provides the evaluation results for V2X and IIoT use cases for absolute, relative, and ranging-based positioning in sidelink.
2. Evaluation for V2X scenarios
For sidelink positioning evaluations V2X urban and highway use cases are considered. In RAN#109 two sets of accuracy requirements for V2X use cases agreed they are set A with 1.5m with 90% of UEs and set B with 0.5m with 90% of UEs. It is expected to evaluate for both sets and report the observations. We have performed the simulations with agreed parameters for absolute positioning, relative positioning and distance ranging. The detailed evaluation methodology and results are provided in the following sections.         

2.1. Evaluation of Highway scenario in V2X use case:

Simulations are performed for highway deployment as per the evaluation parameters agreed upon in the last meeting (RAN1 #109-e). The aim of the simulations is to analyse the time-based method (e.g., TDOA) accuracy performance for different bandwidths and frequency bands. Simulations are carried out using parameters as per Table 1 and 2 for the highway scenario.  For highway layout, baseline deployment is simulated i.e., with base stations disabled. Simulation is performed for carrier frequency 6 GHz for FR1 over 20MHz and 100 MHz. Further simulations are performed over FR2 considering the band 30 GHz with 200 MHz and 400 MHz bandwidths. Positioning estimation is performed for absolute positioning considering assisting UE locations are known.
For ranging UE, 10 assisting UEs were selected within a 150 m radius, and ranging was performed considering them.  
Figure 1 to Figure 4 show the CDF of absolute positioning accuracy that can be achieved over sidelink. They include positioning accuracy estimated considering joint RSU links & V2X UE links and only V2X UE links under LOS conditions. The best 6 links are selected using outlier detection and selection algorithm provided in [5]. Position estimate is performed by least square method.
 Figure 5 to Figure 8 show the CDF for distance-based ranging accuracy that can be achieved over sidelink. RSU and V2X UE links are used for accuracy estimation and best 6 links are selected as per outlier detection and link selection procedure in [5]. In all simulations, 10 adjacent UEs are chosen based on the distance which will co-operate to localize the target UEs over the PC5 link. From the results, it is clear that the bandwidth used for positioning will have an impact on achievable accuracy. Table 3,4 and 5 summarizes the accuracy achieved for 50 %, 67%, 80 % and 90%, of the UEs for absolute positioning relative positioning and distance-based ranging. Table also provides whether set A and/or set B requirement are achieved with the method.

Table 1 provides the common assumption for all scenarios (V2X Urban, V2X Highway & IIoT). Table 2 provide the assumption for highway scenario. It can be observed from Table 3 that, for absolute positioning in highway scenario, horizontal error of positioning technique considering UU+SL links can meet requirement of Set A agreed meeting with bandwidths 20MHz and 100 Mhz in FR1 and 200 Mhz and 400 Mhz for FR2, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. Considering UU + SL 80% of UEs can meet the requirement of set B. It can be observed from table 5 For ranging in highway scenario, horizontal error of positioning technique considering UU+SL links can meet requirement of Set A & Set B, i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. 


Table 1: Common assumption for all scenarios if they are different from or not specified in Agreements

	Parameter
	Values

	Carrier frequency
	FR1 , FR2

	Subcarrier spacing
	FR1: 15KHZ,30KHZ  FR2:60KHZ,120KHZ

	Reference Signal Transmission Bandwidth
	 FR1: 20MHZ , 100MHZ  FR2:200MHZ, 400MHZ 

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	 (6,6) staggered pattern

	Reference signal including PRS, SRS and SL-PRS
(type of sequence, number of ports, …)
	As NR PRS

	Number of symbols used per occasion
	8

	number of occasions used per positioning estimate
	1

	interference modelling (ideal muting, or other)
	Ideal muting

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	  
TDOA using ESPRIT
 

	Description of positioning technique / applied positioning algorithm (e.g. Least square, Taylor series, etc)
	
Least square

	Synchronization assumptions
	Perfectly synchronization

	UE/gNB RX and TX timing error assumption
	Perfectly Synchronized

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	Not considered



                       
Table 2:  Assumptions for highway if they are different from or not specified in Agreements 

	Parameters
	Case 1
	Case 2
	Case 3
	Case 4

	UE Antenna model
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ

	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ

	TRP antenna model
	
(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ

	
(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ
	
(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ
	
(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ

	BS/RSU deployment for absolute positioning
	
as per 37.885

	
as per 37.885
	
as per 37.885
	
as per 37.885

	BS/RSU deployment for relative positioning/ranging 
	
as per 37.885

	
as per 37.885
	
as per 37.885
	
as per 37.885

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	150m
	
150m
	
150m
	
150m

	Positioning method
	TDOA
	TDOA
	TDOA
	TDOA





Figure 1: Provides the absolute positioning accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 20 MHz with considering LOS links.



Figure 2: Provides the absolute positioning accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 100 MHz with considering LOS links.



Figure 3: Provides the absolute positioning accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR2 with 200 MHz with considering LOS links.




Figure 4: Provides the absolute positioning accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR2 with 400 MHz with considering LOS links.

Table 3:  Simulation results for highway for absolute positioning - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B
	Comment on link

	Case #1, BW#20MHZ, FR#1, positioning method #TDOA
	0.13
	0.24
	0.38
	0.73
	
Yes
	No (but 80%)
	Considering  UU+SL links

	Case #2, BW#100MHZ, FR#1, positioning method #TDOA,
	0.04
	0.06
	0.12
	0.18
	Yes
	No (but 75%)

	Considering UU+SL links

	SL Case #3, BW#200MHZ, FR#2, positioning method #TDOA,
	0.12
	0.23
	0.39
	0.80
	
Yes
	No (but 80%)
	Considering UU+SL links

	Case #4, BW#400MHZ, FR#2, positioning method #TDOA,
	0.03
	0.07
	0.13
	0.29
	Yes
	No (but 80%)
	Considering UU+SL links



Observation 1:  For absolute positioning in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A with 20MHz,100MHz in FR1 i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. It meets Set B requirements at  75%.
Observation 2: For absolute positioning in highway scenario, horizontal error of positioning technique considering Uu+SL links meets requirement of Set A with 200MHz, 400MHz for FR2 i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can be met for 80 % of the UEs.


Table 4: Simulation results for highway for relative positioning UE as a reference horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	Case #1, BW#100MHZ, FR#1, positioning method#TDOA, V2X UE as a reference
	0.22
	0.43
	0.59
	1.01
	Yes
	No(but 80% of UEs)

	Case #2, BW#100MHZ, FR#1, positioning method#TDOA, RSU as a reference
	0.91
	1.85
	3.02
	4.18
	NO
	NO






Figure 5: Provides the distance based ranging accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 20MHz with considering LOS links. 


Figure 6: Provides the distance based ranging accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 100 MHz with considering LOS links. 


Figure 7: Provides the distance based ranging accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 200 MHz with considering LOS links. 







Figure 8: Provides the distance based ranging accuracy in the horizontal direction for the V2X Highway scenario. Simulation is performed for FR1 with 400 MHz with considering LOS links. 

Table 5:  Simulation results for highway for ranging - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	Case #1, BW#20MHZ, FR#1, positioning method#TDOA
	0.12
	0.23
	0.38
	0.57
	Yes
	Yes

	Case #2, BW#100MHZ, FR#1, positioning method#TDOA
	0.03
	0.03
	0.06
	0.08
	Yes
	Yes

	Case #3, BW#200MHZ, FR#2, positioning method#TDOA
	0.02
	0.03
	0.06
	0.11
	Yes
	Yes

	Case #4, BW#400MHZ, FR#1, positioning method#TDOA
	0.02
	0.04
	0.06
	0.10
	Yes
	Yes



Observation 4: For ranging in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A and Set B with bandwidth 20MHz,100MHz in FR1, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. 
Observation 5: For ranging in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A and Set B with bandwidth 200MHz, 400MHz in FR2 i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. 


2.2. Evaluation of urban grid scenario in V2X use case:
Simulations are performed for urban grid deployment as per the evaluation parameters agreed upon in the last meeting. The aim of the simulation is to analyse the time-based method (e.g., TDOA) accuracy performance for different bandwidths and frequency bands. Simulations are carried out using parameters as per Table 1 and 6. For the urban grid, baseline deployment is simulated i.e., with base stations disabled. Simulation is performed for carrier frequency 6 GHz for FR1 over 20 MHz and 100MHz. Further simulations are performed over FR2 considering the band 30 GHz with 200 MHz and 400 MHz bandwidths. Positioning estimation is performed for absolute positioning considering assisting UE locations are known. Later the accuracy performance is analysed considering on LOS links. 
Figure9 to figure12 show the CDF of positioning accuracy that can be achieved for absolute positioning for FR1 20MHZ,100MHz and FR2 200MHZ,400MHz for urban grid scenario. Positioning accuracy is estimated considering joint Uu+RSU+UE links, only UE links and only RSU links. Few links are selected using outlier detection and link selection algorithm from [5].  Further in Figure3 to figure 6 absolute positioning accuracy is plotted under LOS link condition. For sidelink-based positioning 10 adjacent UEs are chosen based on the distance which will co-operate to localize the target UEs. 
 Table 7 summarizes the accuracy achieved in urban scenario for 50 %, 67%, 80 % and 90% of the UEs for absolute positioning. In FR2, results for accuracy performance degrades due to mm-wave path loss and fix beam forming simulated in this study. This highlights the need for beam forming towards the Rx node is necessary for better accuracy performance. Table 6 provide the assumption for Urban scenario. It can be observed from Table 7 absolute positioning in urban grid scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A for 20Mhz and 100 MHz for FR1 and 200Mhz and 400 MHz for FR2, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. Considering Uu + SL 70% of UEs can meet the requirement of set B. 


Table 6:  Assumptions for urban grid if they are different from or not specified in the agreements

	Parameters
	Case 1
	
Case 2
	
Case 3
	
Case 4

	UE Antenna model
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (2, 1, 1, 1, 1), dH=dV=0.5λ

	TRP antenna model
	(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ
	(M, N, P, Mg, Ng) = (4, 16, 1, 1, 1), dH=dV=0.5λ

	BS/RSU deployment for absolute positioning
	as per 37.885
	as per 37.885
	as per 37.885
	as per 37.885

	BS/RSU deployment for relative positioning/ranging
	as per 37.885
	as per 37.885
	as per 37.885
	as per 37.885

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	150m
	
150m
	
150m
	
150m

	Positioning method
	TDOA
	TDOA
	TDOA
	TDOA






Figure 9: Provides the absolute positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 20 MHz considering only LOS links.



Figure 10: Provides the absolute positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 100 MHz considering only LOS links.



Figure 11: Provides the absolute positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 200 MHz considering only LOS links.



Figure 12: Provides the absolute positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 400 MHz considering only LOS links.





Table 7: Simulation results for urban grid for absolute positioning - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #1, BW#20M, FR#1, positioning method#TDOA
	0.29
	0.48
	0.61
	1.08
	Yes
	No(but 70%)

	e.g. Case #2, BW#100M, FR#1, positioning method #TDOA,
	0.32
	0.48
	0.76
	1.65
	Yes
	No(but 70%)

	e.g. Case #3, BW#200M, FR#2, positioning method#TDOA,
	0.49
	0.56
	1.00
	1.65
	Yes
	No(but 80%)

	e.g. Case #4, BW#400M, FR#2, positioning method#TDOA,
	0.34
	0.49
	1.19
	1.69
	Yes
	No(but 80%)




Observation 6:  For absolute positioning in Urban scenario, horizontal error of positioning technique considering Uu + SL links can meet requirement of Set A with bandwidth 20MHz,100MHz i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs considering Uu + SL. It meets set B requirements for 70 % UEs.
Observation 7:  For absolute positioning in Urban scenario, horizontal error of positioning technique considering Uu+SL links meet requirement of Set A with bandwidth 200MHz,400MHz i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can met for 70% of the UEs. It meets set B requirements for 80 % of UEs.


Figure 13: Provides the relative positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 100 MHz with considering LOS links. The anchor nodes used here are V2X UEs from which position is estimated. 


Figure 14: Provides the relative positioning accuracy in the horizontal direction for the V2X urban grid scenario. Simulation is performed for FR1 with 100 MHz with considering LOS links. The anchor nodes used here are RSUs from which position is estimated.

Table 8:  Simulation results for urban grid for relative positioning - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	Case #1, BW#100MHZ, FR#1, positioning method#TDOA,
V2X UE as areference
	0.19
	0.39
	0.69
	1.82
	No(but 85%)
	No(but 75%)

	Case #2, BW#100MHZ, FR#1, positioning method#TDOA,
RSU as a reference
	0.22
	0.35
	0.69
	1.97
	No(but85%)
	No(but 75%)








Figure 15: Provides the distance-based ranging accuracy for the V2X urban grid scenario. Simulation is performed for FR1 with 20MHz with considering LOS links. 


Figure 16: Provides the distance-based ranging accuracy for the V2X urban grid scenario. Simulation is performed for FR1 with 100 MHz with considering LOS links. 










Figure 17: Provides the distance-based ranging accuracy for the V2X urban grid scenario. Simulation is performed for FR2 with 200 MHz with considering LOS links. 



Figure 18: Provides the distance-based ranging accuracy for the V2X urban grid scenario. Simulation is performed for FR2 with 400 MHz with considering LOS links. 





Table 9: Simulation results for urban grid for ranging - distance accuracy

	
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	 Case #1, BW#20MHZ, FR#1, positioning method#TDOA
	0.13
	0.23
	0.38
	0.57
	Yes

	No(but 85%)


	e.g. Case #2, BW#100MHZ, FR#1, positioning method#TDOA
	0.15
	0.23
	0.43
	0.65
	Yes
	No(but 85%)

	e.g. Case #3, BW#200MHZ, FR#2, positioning method#TDOA
	0.15
	0.28
	0.51
	0.91
	Yes
	No(but 80%)


	e.g. Case #4, BW#400MHZ, FR#2, positioning method#TDOA
	0.16
	0.28
	0.60
	0.79
	Yes
	No(but 70%)



Observation 7:  For ranging in Urban grid scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A for bandwidth 20 MHz, 100MHz, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. It meets set B requirements for 85 % of UEs.
Observation 8:  For ranging in urban grid scenario, horizontal error of positioning technique considering Uu+SL links meet requirement of Set A meeting with bandwidth 200MHz, 400MHz i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can be met for 80% of UEs at least for 200 MHz BW.

2.3.  Evaluation for IIoT scenarios
For sidelink positioning evaluations IIoT use case is considered. In RAN#109 two sets of accuracy requirements for IIoT use cases agreed they are set A with 1.5m with 90% of UEs and set B with 0.5m with 90% of UEs. It is expected to evaluate for both sets and report the observations. We have performed the simulations with agreed parameters for absolute positioning. The detailed evaluation methodology and results are provided in the following sections.








Figure 19: Provides the absolute positioning accuracy in the IIoT scenario. Simulation is performed for FR1 with 20 MHz with considering sidelink with LOS links.



                                                  
Figure 20: Provides the absolute positioning accuracy in the IIoT scenario. Simulation is performed for FR1 with 100 MHz with considering sidelink with LOS links.




Figure 21: Provides the absolute positioning accuracy in the InF-DH IIoT scenario. Simulation is performed for FR1 with 200 MHz with considering sidelink with LOS links.




Figure 22 Provides the absolute positioning accuracy in the InF-DH IIoT scenario. Simulation is performed for FR1 with 400 MHz with considering sidelink with LOS links.







Table 10: Simulation results for IIOT use cases under InF-SH for absolute positioning - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	Case #1, BW#20M,FR#1,
positioning method
#TDOA
	0.05
	0.17
	0.42
	1.04
	Yes
	No(but 80%)

	Case #2, BW#100M, FR#1, positioning method #TDOA,
	0.03
	0.06
	0.11
	0.21
	Yes
	Yes

	Case #3, BW#200M, FR#2, positioning method #TDOA,
	0.003
	0.01
	0.02
	0.05
	Yes
	Yes

	Case #4, BW#400M, FR#1, positioning method#TDOA,
	0.003
	0.006
	0.015
	0.05
	Yes

	Yes




Observation 9:  For Absolute positioning in IIoT under InF SH, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A for bandwidth 20MHz and set B for 100MHz.  
Observation 10:  For Absolute positioning in IIoT under InF SH, horizontal error of positioning technique considering Uu + SL links meet requirement of Set A and Set B with bandwidth 200MHz, 400MHz.


Table 11:  Simulation results for IIOT use cases under InF-DH for absolute positioning - horizontal accuracy

	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	Case #2, BW#100M, FR#1, positioning method #TDOA,
	0.25
	0.75
	1.3
	2.7
	No (but 80%)
	No (but 50%)

	Case #3, BW#200M, FR#2, positioning method #TDOA,
	0.06
	0.18
	0.58
	3.62
	No (but 80%)
	No (but 80%)





3. Conclusions:
The contribution draws the following conclusions, 

Observation 1:  For absolute positioning in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A with 20MHz,100MHz in FR1 i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. It meets Set B requirements at 75%.
Observation 2: For absolute positioning in highway scenario, horizontal error of positioning technique considering Uu+SL links meets requirement of Set A with 200MHz, 400MHz for FR2 i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can be met for 80 % of the UEs.

Observation 3: For ranging in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A and Set B with bandwidth 20MHz,100MHz in FR1, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. 
Observation 4: For ranging in highway scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A and Set B with bandwidth 200MHz, 400MHz in FR2 i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. 
Observation 5:  For absolute positioning in Urban grid scenario, horizontal error of positioning technique considering Uu + SL links can meet requirement of Set A with bandwidth 20MHz,100MHz i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs considering Uu + SL. It meets set B requirements for 70 % UEs.
Observation 6:  For absolute positioning in Urban grid scenario, horizontal error of positioning technique considering Uu+SL links meet requirement of Set A with bandwidth 200MHz,400MHz i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can met for 70% of the UEs. It meets set B requirements for 80 % of UEs.

Observation 7:  For ranging in Urban grid scenario, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A for bandwidth 20 MHz, 100MHz, i.e., horizontal positioning accuracy is less than 1.5m for 90% of UEs. It meets set B requirements for 85 % of UEs.
Observation 8:  For ranging in urban grid scenario, horizontal error of positioning technique considering Uu+SL links meet requirement of Set A meeting with bandwidth 200MHz, 400MHz i.e., horizontal positioning accuracy is less than 0.5m for 90% of UEs. But set B can be met for 80% of UEs at least for 200 MHz BW.
Observation 9:  For Absolute positioning in IIoT under InF SH, horizontal error of positioning technique considering Uu+SL links can meet requirement of Set A for bandwidth 20MHz and set B for 100MHz.  
Observation 10:  For Absolute positioning in IIoT under InF SH, horizontal error of positioning technique considering Uu + SL links meet requirement of Set A and Set B with bandwidth 200MHz, 400MHz.
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