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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
During RAN1#102-e, further agreements were made regarding the evaluation scenarios for performance evaluation, including physical layer latency definition, parametering, and targets for performance. In this contribution, we provide our view on the remaining issues.
2 [bookmark: _Ref7792543][bookmark: _Ref7598514]Remaining issues on requirements and targets
2.1 Target positioning requirements
The following was agreed in RAN1#101e: 

	Agreement:
· 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





The discussion on requirement continued during RAN1#102e but did not produce an agreement.  Since RAN1#103e is expected to be the last meeting of the study phase, there is very little time to conclude the requirement issue and other item should be prioritized. However, RAN1 should at least conclude on a minimum set of latency and accuracy requirement in order to frame the scope of the future work item. 


As of RAN1#102, there has been at least three proposals for the choice of percentile of horizontal and vertical accuracy (either 80, 85, or 90). Similarly, there are multiple proposals for latency (10ms, 100ms) and accuracy  for both commercial and IIOT use cases.  As mentioned in the RAN1#101 agreement, not all requirements may be reached in each scenario. Given the time constrains,  we propose to use the SID use cases to define requirements for latency, accuracy and the percentile where they are evaluated. Alternatively, if no compromise can be reached on requirements, it is proposed not to define requirements for this study. However, we have a concern that without requirements the work to scope the coming work item will be more complicated. 
 

[bookmark: _Toc53775806]Since positioning requirements may not necessarily be reached for all scenarios, a requirement for the SID use case for each of commercial and IIOT is sufficient. During evaluations, companies may comment on their results to couple them to a given use case.

For all use cases, we support defining the target accuracy for the 90th percentile, which we also had during release 16.  The requirement from the SID are as follow:

	
(a) For general commercial use cases (e.g., TS 22.261):
		- sub-meter level position accuracy (< 1 m)
(b) For IIoT Use Cases (e.g., 22.804):
		- position accuracy < 0.2 m
The target latency requirement is < 100 ms; for some IIoT use cases, latency in the order of 10 ms is desired. 




The SID clearly identifies the positioning accuracy targets. For latency, the  SID does mention that a latency in the order of 10ms is desired, but the target requirement is set to 100ms. Since there is little to no time left for discussion, we propose to use the 100ms requirement which is clearly targeted by the SID. For the low latency target in some IIOT use cases, we propose not to set a target. The SID does not define an exact target and there is not enough time in RAN1 to define a reasonable target with the remaining time budget.  RAN1 may discuss what low  latency is achievable for IIOT use cases as part of the analysis and conclusions. 


[bookmark: _Toc53775809]Accuracy for commercial and IIOT use cases is defined for 90 percent of UEs

[bookmark: _Toc53775810]In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
[bookmark: _Toc53775811]-  position accuracy (< 0.2 m) for 90% of UEs
[bookmark: _Toc53775812]-  latency < 100ms


[bookmark: _Toc53775813]In Rel-17 target positioning requirements for commercial use cases are defined as follows:
[bookmark: _Toc53775814]-  position accuracy < 1 m for 90% of UEs
[bookmark: _Toc53775815]-  latency < 100ms
 
2.2 Efficiency metric:
The following was agreed in RAN1#101e and RAN1#102e:

	RAN1#101e
Agreement:
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.

RAN1#102e
Agreement:
PRS/SRS resource utilization is the metric used to evaluate network efficiency
· FFS: what is included in resource utilization, e.g. PRS/SRS/MG configurations, beam sweeping assumptions




Network efficiency is challenging to define as it is a relative measure, to be compared in the context of the obtained performance. In order to gauge the efficiency of a methods, it was agreed to use utilization as a metric for network efficiency. In our view, this could be in the form of the total amount of resources used in computation of the results (i.e. number of PRS/SRS resources and sets, repetitions,and periodicity).   Since positioning requires measurement gaps and the UE may not be available for non-positioning features during positioning measurement, the measurement gap configuration should be reported as part of resource utilization.  
For beam sweeping assumption, we should assume that a full beam sweep is an infrequent event and that beams between the network and UE are aligned when evaluating efficiency. Therefore we propose not to add beamssweeping overhead to the utilization metric. 

[bookmark: _Toc53775816]Network efficiency  is reported in the form of the total resource utilization for positioning, including RS signal configuration and MG configuration.  Aligned Tx/Rx beams is assumed. 


2.3 Latency definition
Remaining issues
The following was agreed in RAN1#102e:

Agreement:
Physical Layer Latency Start and End times are defined as follows:
	Method
	Start
	End

	UE assisted DL-only & DL-ECID & Multi-RTT
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information message
	Successful decoding of the PUSCH carrying the LPP Provide Location Information message 

	UL-only method & UL ECID & Multi-RTT
	Reception by the gNB of the NRPPa measurement request message
	The transmission by the gNB of the NRPPa measurement response message

	UE-based
	Transmission of the PDSCH from the gNB carrying the LPP Request Location Information if applicable, otherwise,
· Alt. 1: transmission of the PUSCH carrying the MG Request from the UE.
· Alt. 2: Transmission of the PDSCH from the gNB carrying the LPP message containing the assistance data
· Alt. 3: Start of the Reception of DL PRS
Note: Suggest to downselect this at the next meeting.
Note: The high layers latency components may be subject to adjustment for different alternatives.
	Successful decoding of the PUSCH at gNB carrying the LPP Provide Location Information message if applicable, otherwise Calculation of Location Estimate at the UE
 



In order to have comparable definitions between UE based and UE assisted methods, we think that the starting point should be as in Alt1, that is to say the transmission of the PUSCH from the UE to request the measurement gap needed for measuring PRS. For both UE assisted and UE based methods, we assume the assistance data is already acquired. 

[bookmark: _Toc53775817]For UE based positioning, the start time for physical latency evaluation is defined asthe  transmission of the PUSCH carrying the MG Request from the UE (Alt. 1).
Further details on latency calculation
In order to better align latency figures, we have listed the different fixed factors contributing to latency for the UL, DL and UL-DL positioning methods in Table 2. the latency assumption are provided assuming capability 1 UE, which is defined for both frequency range 1 and 2. The fixed factors are mostly due to protocol overhead and UE/gnodeB processing, and therefore cannot be reduced by RAN1. 

For PDSCH, we assume 1 slot is required to transmit the LPP request. For uplink, one slot PUSCH duration is assumed for the UE reporting.  The processing time for capability 1 UE is given in 38.214 and summarized in table 1 below:

Table 1: assumed processing time in symbols, for different subcarrier spacings
	
	15kHz, 
	30kHz, 
	60kHz, 
	120kHz, 

	HARQ on PUCCH
	8
	10
	17
	20

	HARQ on PUSCH
	10
	12
	23
	36



For measurement gaps, it is assumed that the UE will have to request measurement gaps after receiving the location request, and that the procedure will take 1 PUSCH slot (MG request) and one PDSCH slot (MG config) , plus processing time and HARQ. The processing time for gnB gap determination is assumed to take up to 3ms on top of the  PUSCH based MG request, and the UE RRC processing time for reception of the gap configuration (excluding PDSCH reception) is another 10ms, based on an ongoing discussion in RAN2 [2]. 
[bookmark: _Toc53775807]Measurement gaps add up to 13ms of latency to the physical latency budget. 

For DL TDOA, the fixed latency part is caused by the transmission of the LPP location request (1PDSCH + processing time + HARQ), the UL measurement gap request, and the UL report (one PUSCH + SR). the flexible part is the number of PRS transmitted.

For UL-TDOA, according to the definition of latency, there is no fixed latency part, and the flexible part is the number of received SRS symbols.  

For UL E-CID and For DL-ECID we don’t see a component of physical layer latency that can be optimized. The LPP message containing the measurement report can be optimized by ran2, but ran1 cannot optimize the RRM measurement without impacting the non-positioning procedures.  

[bookmark: _Toc53775808]Latency reduction in UL or DL E-CID is out of ran1 scope.

For multi RTT, the fixed latency part is caused by the transmission of the LPP location request (1PDSCH + processing time + HARQ), the measurement gap request, and the UL report of UE RxTx (one PUSCH + SR). The flexible part is the number of PRS and SRS symbols involved.


[bookmark: _Ref53668291]Table 2 list of fixed and variable latency assumptions
	Method
	Fixed latency components
	Fixed phy latency in ms
 (FR1 assume 15kHz SCS, FR2 120kHz)
	Variable latency

	UE assisted DL-only   
	1 PDSCH+ACK


1 MG gap request

 1PUSCH
 
	2 slots (2ms FR1, 0.25ms FR2) for PDSCH and ACK +processing time 
gnodeB+UE RRC processing time=3ms+10ms
1 slot (1ms FR1, 0.125ms FR2)
	Duration of the PRS transmission 

	UL-only method    
	none
	0
	Duration of the SRS

	Multi-RTT
	 Same as DL only
1 PDSCH+ACK


1 MG gap request
 
1PUSCH

	
2 slots (2ms FR1, 0.25ms FR2) for PDSCH and ACK +processing time 
 gnodeB+UE RRC processing time 3+10ms
1 slot (1ms FR1, 0.125ms FR2)
	 Duration of the SRS and PRS transmission



Conclusion
In the previous sections we made the following observations: 
Observation 1	Since positioning requirements may not necessarily be reached for all scenarios, a requirement for the SID use case for each of commercial and IIOT is sufficient. During evaluations, companies may comment on their results to couple them to a given use case.
Observation 2	Measurement gaps add up to 13ms of latency to the physical latency budget.
Observation 3	Latency reduction in UL or DL E-CID is out of ran1 scope.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Accuracy for commercial and IIOT use cases is defined for 90 percent of UEs
Proposal 2	In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
-  position accuracy (< 0.2 m) for 90% of UEs
-  latency < 100ms
Proposal 3	In Rel-17 target positioning requirements for commercial use cases are defined as follows:
-  position accuracy < 1 m for 90% of UEs
-  latency < 100ms
Proposal 4	Network efficiency  is reported in the form of the total resource utilization for positioning, including RS signal configuration and MG configuration.  Aligned Tx/Rx beams is assumed.
Proposal 5	For UE based positioning, the start time for physical latency evaluation is defined asthe  transmission of the PUSCH carrying the MG Request from the UE (Alt. 1).
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