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1. Introduction

RAN plenary #89e [1] agreed the following slightly modified objectives as below:

This study item includes the following objectives:

1. Study enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically (I)IoT use cases as exemplified in section 3 above (Justification)):

a. Define additional scenarios (e.g. (I)IoT) based on TR 38.901 to evaluate the performance for the use cases (e.g. (I)IoT). [RAN1]

b. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]


c. Identify and evaluate positioning techniques, DL/UL positioning reference signals, signalling and procedures for improved accuracy, reduced latency, network efficiency, and device efficiency.
Enhancements to Rel-16 positioning techniques, if they meet the requirements, will be prioritized, and new techniques will not be considered in this case. [RAN1, RAN2]

NOTE 1:
Sidelink is not part of this objective.

NOTE 2:
Involve RAN4 for validating assumptions for the systems evaluations where appropriate.

NOTE 3:
The commercial use cases and requirements are applicable to a limited geographic area.

<omitted>

In this contribution, the possible enhancement direction for the above objective 1, i.e., to meet the requirement for commercial positioning use cases. Mainly support for idle/inactive mode positioning to be used for low latency and network/device efficiency enhancement are discussed.

2.
Discussion
2.1 Rel-16 positioing  in connected mode
In Rel-16, DL PRS measurement and UL SRS transmission for the positioning should be based on the connected mode. In other words, once UE is in inactive or idle state, UE first has to get RRC connected, and measure the DL-PRS which is configured by LMF and report the measurement result to the LMF via serving gNB. LMF can calculate the position of UE based on this information. For UL method, UE also gets RRC connected, and transmit SRS which was configured by LMF and recommended by the each potential TRP/gNBs. The TRPs can measure the transmitted SRS and sends the measurement result to the LMF. Then LMF can calculate the UE position. 

Observation 1. Rel-16 positioning is working only in RRC connected mode.

Since there would be the duration which is inevitable for state transition (i.e., random access, connection establishment procedures latency), this intrinsically increases the total end-to-end latency for the location service. At the same time, this duration also needs to consume the UE’s power to get connected and the RRC processing after RA. At the network side, the amount of signaling to get UE connected would increase due to the state transition. 

Observation 2. By introducing positioning in idle/inactive mode, UE’s power consumption and latency for LCS will be reduced.

Observation 3. By introducing positioning in idle/inactive mode, network side signaling overhead will be decreased.

Since the number of UEs requesting or involved in LCS would be not small in a cell, and the demerit (i.e., energy consumption, latency and signaling) might be huge when UE in idle/inactive mode is not introduced. 

Observation 3. Due to the scalability of the UE in a cell, enhancement of latency reduction, energy consumption, and signaling minimization can be enhanced. 

Therefore, it is important to meet the requirement for the commercial use case of the positioning by introducing the solution for the idle/inactive mode UE’s LCS.

Propose 1. RAN2 study the solution for the positioning in idle/inactive UEs.

3. Conclusion
This contribution discussed about the low latency and network/device efficiency enhancement for Rel-17 positioning with the target of commercial uses and has the following proposals:
Observation 1. Rel-16 positioning is working only in RRC connected mode.

Observation 2. By introducing positioning in idle/inactive mode, UE’s power consumption and latency for LCS will be reduced.

Observation 3. By introducing positioning in idle/inactive mode, network side signaling overhead will be decreased.

Observation 3. Due to the scalability of the UE in a cell, enhancement of latency reduction, energy consumption, and signaling minimization can be enhanced. 

Propose 1. RAN2 study the solution for the positioning in idle/inactive UEs.
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