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1 Introduction
In this contribution, we discuss remaining issues for additional scenarios for evaluation for Rel-17 target positioning requirements and UE/Network efficiency.

2 Additional scenarios for positioning 
Target positioning requirements
In the last meeting [1], followings for Rel-17 target positioning requirements are agreed:
	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



For IIOT use cases, in TR 22.804 [2], eight IIoT scenarios were defined and these scenarios have different positioning requirements such as horizontal accuracy, availability, heading, latency. Here, logistics for manufacturing (for storage of goods) might be the main use case for industrial environment and it has the strictest requirement of horizontal accuracy (0.2m). Thus, if requirements of inbound logistics are met, so does other use cases, so the strict target accuracy of 0.2m (99%) would be reasonable for IIOT use cases. 
For the vertical position accuracy for commercial use cases, we prefer 2 m. In addition, since the commercial use cases require consideration of all environments (indoor/outdoor), it seems appropriate that the value of availability is 90%.
In perspective of latency, there are 3 types of location service procedure such as NI-LR (Network Induced Location Request) / MT-LR (Mobile Terminated Location Request) / MO-LR (Mobile Originated Location Request) in [3] and more than one scenarios are included in each type. Regarding the requirement for end-to-end latency, even if it is very difficult to define a specific value, we support the current 100 ms since it does not seem too tight target. 
 For physical layer latency, the requirement of 10ms might be too tight in accordance with the analysis of our companion contribution [4], where this shows that the minimum time required for positioning measurement and reporting with a scheduling request exceeds 18 ms in consideration of physical layer procedure of Rel-16 NR positioning. So, we think that a value greater than 10ms could be appropriate at least for the case where measurement gap configuration is required. In summary, we have a following proposal.

Proposal 1:
· Rel-17 target positioning requirement could be defined as below: 
· For commercial use cases:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 2 m) for 90% of UEs
· End-to-end latency for position estimation of UE (< 100ms)
· FFS: Physical layer latency for position estimation of UE (< [18ms])
· At least for the case where measurement gap configuration is required
· For IIoT use cases:
· Horizontal position accuracy (< 0.2 m) for 99% of UEs
· Vertical position accuracy (< 0.2 m) for 99% of UEs
· End-to-end latency for position estimation of UE (<100ms)
· FFS: Physical layer latency for position estimation of UE (< [18ms])
· At least for the case where measurement gap configuration is required

Regarding end-to-end latency, the following agreement was made in the previous meeting [1]: 
	Agreement:
Agreement:
Higher layer positioning latency can be evaluated in this SI.
· FFS: how to evaluate higher-layer positioning latency
· FFS: which higher-layers should be included in the evaluation


We also agreed that the study on analysis and evaluation about higher layer positioning latency is a fairly meaningful work and it is beneficial. However, it is out of scope of RAN1 discussion and we might have not much time for discussion but there are many issues, so the study on the physical layer latency needs to have higher priority for Rel-17 NR positioning SI. For example, we can firstly discuss the physical layer latency from “the measurement gap request at the UE side” to “the reception at the gNB for positioning measurement”. After that, analysis considering higher layer might be conducted.

Proposal 2:
· RAN1 NR positioning SI prioritizes the analysis and evaluation for the physical layer latency than end-to-end latency

Network & UE efficiency
For Network and UE efficiency, followings are agreed in the previous meeting [1]:
	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.


In terms of network efficiency, utilization analysis would be a reasonable approach with a constraint on the same/similar accuracy and/or latency performance. For the UE efficiency, the computational complexity for the DL PRS processing and/or SRS transmission. 

Proposal 3:
· In terms of efficiency, RAN1 consider the following metric: 
· For network efficiency: PRS/SRS resource utilization
· For UE efficiency: complexity

3 Conclusion
In this contribution, we have discussed target positioning requirements and network & UE efficiency. As a conclusion of the discussion, we summarize our views as follows:

Proposal 1:
· Rel-17 target positioning requirement could be defined as below: 
· For commercial use cases:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 2 m) for 90% of UEs
· End-to-end latency for position estimation of UE (< 100ms)
· FFS: Physical layer latency for position estimation of UE (< [18ms])
· At least for the case where measurement gap configuration is required
· For IIoT use cases:
· Horizontal position accuracy (< 0.2 m) for 99% of UEs
· Vertical position accuracy (< 0.2 m) for 99% of UEs
· End-to-end latency for position estimation of UE (<100ms)
· FFS: Physical layer latency for position estimation of UE (< [18ms])
· At least for the case where measurement gap configuration is required

Proposal 2:
· RAN1 NR positioning SI prioritizes the analysis and evaluation for the physical layer latency than end-to-end latency

Proposal 3:
· In terms of efficiency, RAN1 consider the following metric: 
· For network efficiency: PRS/SRS resource utilization
· For UE efficiency: complexity
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