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Introduction
In the Rel-17 positioning SID, one of the objective is to study enhancements and solutions of Rel-16 positioning techniques. The details are as follows:
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)):
0. 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]
0. Evaluate the achievable positioning accuracy and latency with the Rel-16 positioning solutions in (I)IoT scenarios and identify any performance gaps. [RAN1]	
0. 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.

In the SDT WID, one of the objective about supporting UL small data transmission are as follows:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
In this contribution, we discuss the positioning enhancements of Rel-16 positioning techniques about RRC IDLE/INACTIVE positioning and express our opinions.
[bookmark: _Ref490149211]Discussion
In RAN2#112e meeting, the following agreement of positioning was achieved [1]. 
Agreements:
Positioning measurement reporting (including location estimates for UE-based) should be supported in RRC_INACTIVE; involvement of SDT is FFS.  Reporting of specific measurements is pending RAN1 decision.
And the following agreements about SDT were given:
	RAN2 #111e Agreement:
Small data transmission is configured by the network on a per DRB basis

RAN2 #112e Agreement:
The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG transmission for CG) may contain at least the following contents (depending on the size of the message):
-	CCCH message (needs to be included)
LCP can be used to determine to priority of the content below that may be included
-	DRB data from one or more DRBs which are configured by the network for small data transmission 
-	MAC CEs – (e.g. BSR).  FFS other MAC CEs 
-	Padding bits



From the above agreements, we can see that positioning measurement reporting (including location estimates for UE-based) is supported in RRC_INACTIVE. Considering data transmission, SDT is a suitable solution to transmit positioning related data in RRC_INACTIVE state. The session one of this paper provides the one of SDT WI objective of Rel-17. And in RAN2 #111e and RAN2 #112e meeting [2], it was achieved that small data transmission is configured by the network on a per DRB basis. And the first UL message may contain at least the following contents: CCCH message, DRB data, MAC CEs and padding data. Therefore, the SDT’s current goal of standardization is only to transmit user plane data in RRC_INACTIVE.
Observation1：SDT only applies for RRC_INACTIVE state and it is used for transmitting user plane data.

In Rel-15 and Rel-16 positioning, the positioning message between UE and LMF is transmitted through LPP signalling, which is carried in NAS signalling between AMF and UE. And from the observation one, SDT is only used for transmitting user plane data. If we want to transmit positioning related message using SDT, we need to extend SDT to transmit NAS signalling. And SDT procedure can be adapted to transmit NAS signalling with minimal changes. For examples, the first message of RACH-based solution contains DCCH message. However, there may not be a use case for DCCH that can be sent with CCCH in current SDT WI. Thus, we should communicate with SDT colleague to inform the requirement of supporting NAS signalling transmission via SDT. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 1: For RRC_INACTIVE positioning, SDT should be extended to support NAS signalling for positioning data.
Proposal 2: Inform SDT WI the requirement of supporting NAS signalling transmission via SDT.

For MO-LR positioning service and UE-based positioning, there is no standardization impact. And the current protocol is naturally supported. But for MT/NI-LR positioning service or UE-assisted positioning, positioning UE in RRC_Idle state has not been supported. 
For MT/NI-LR positioning service or UE-assisted positioning in RRC_idle state, small data transmission in Rel-17 is not supported. Early data transmission is only supported in NB-IoT and it has not been extended to NR. If we either want to extend EDT to NR system, or extend SDT to IDLE state, there is amount of work. And we do not have much time to do this.
Proposal 3: RRC_IDLE positioning should be delayed to future releases.

[bookmark: _Ref528871418]Conclusions
In this contribution, we discuss the positioning enhancements of Rel-16 positioning techniques. And the proposals are given as follows:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Observation1：SDT only applies for RRC_INACTIVE state and it is used for transmitting user plane data.
Proposal 1: For RRC_INACTIVE positioning, SDT should be extended to support NAS signalling for positioning data report.
Proposal 2: Inform SDT WI the requirement of supporting NAS signalling transmission via SDT.
Proposal 3: RRC_IDLE positioning should be delayed to future releases.
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