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1. Introduction
At the RAN#86 meeting, new SID on NR positioning was agreed [1]. In addition, at the RAN#88-e and the RAN#89-e, revised SID on NR positioning were agreed [2] [3]. The study item includes objectives 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)):
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.
2. Study solutions necessary to support integrity and reliability of assistance data and position information: [RAN2]
a. Identify positioning integrity KPIs and relevant use cases.
b. Identify the error sources, threat models, occurrence rates and failure modes requiring positioning integrity validation and reporting. 
c. Study methodologies for network-assisted and UE-assisted integrity.
NOTE 4:	Objective 2 is applicable to both, RAT-dependent and RAT-independent positioning methods.

In this contribution, we present our view on potential techniques for Rel-17 NR positioning.

2. TA based Positioning Scheme
In Rel-16 NR positioning, various positioning techniques were introduced to support commercial use cases for both outdoor and indoor. The 5G positioning service requirements specified in TS 22.261 [4] which include High Accuracy and Low Latency Positioning requirements. Especially, more accuracy and lower latency positioning mechanism is demanded for industrial use cases. In Rel-17 NR positioning, the performance targets as follows:
(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.
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Here, we discuss how to reduce positioning latency to achieve the above target latency requirement. In the current NR positioning mechanism, gNB can measure UE/gNB Rx-Tx time difference based on DL-PRS/SRS for positioning. When NW measures UE/gNB time difference, the NW needs to configure DL-PRS/SRS for positioning to a UE. On the other hand, NW can measure gNB Rx-Tx time difference without any dedicated signaling by using timing advance (TA) of UEs connecting to the serving cell unless the UE is disconnected from the cell. 
Observation 1: 
· NW can measure gNB Rx-Tx time difference without any dedicated signaling by using timing advance (TA).

For example, in case high accurate positioning metric is not needed, the NW can use the stored TA to measure positing metric of the connected UE. Since NW periodically obtains TA to adjust reception timing at gNB, the NW can always measure moderate positioning metric from TA based positioning scheme. The end-to-end latency to measure positioning metric can be reduced compared to PRS based positioning scheme since the scheme does not need to consider signaling time between gNB and UE (e.g. propagation time).
Observation 2: 
· NW can always measure moderate positioning metric from TA based positioning scheme.

LTE positioning supports TA based positioning scheme as TA Type1 and TA Type2 (i.e. PRACH based). However, Rel-16 NR Positioning does not support TA based positioning scheme. In terms of low positioning latency, we believe TA based scheme is beneficial to not only LTE Positioning but also NR Positioning.
In some scenarios requiring high accurate positioning metric, NW may need to apply repetitions of DL-PRS/SRS Tx for positioning to obtain more accurate positioning metric. When the number of repetitions of PRS Tx are increased, the end-to-end latency is also increased. To reduce the end-to-end positioning latency, we need to reduce the number of repetitions of PRS Tx. As we mentioned above, while a UE is connected to the serving cell, the NW can always acquire TA of the UE. Hence, if NW can measure positioning metric based on both TA and PRS, the number of repetitions of PRS Tx can be decreased compared to PRS based scheme only. In addition, we can consider accuracy improvement of TA based positioning scheme by combining other E-CID based scheme (e.g. AoA). Since these E-CID based schemes do not require extra signaling between gNB and UE for positioning purpose, the positioning latency can be reduced from that for PRS based scheme only. We think TA based scheme similar to that in LTE can be reused to achieve the target positioning latency requirement. Based on the above discussion, we provide the following proposal and observation.
Proposal 1: 
· TA based positioning scheme (e.g. reusing LTE positioning scheme based on TA Type1 and TA Type2) should be consider for Rel-17 NR positioning to reduce positioning latency.
Observation 3: 
· Accuracy of TA based positioning scheme can be improved by combining other E-CID based scheme (e.g. TA based + AoA).

At the last meeting, the following agreement was made regarding positioning for UEs in RRC idle/inactive [5].
Agreement:
· NR positioning for UEs in RRC_IDLE state and UEs in RRC_INACTIVE state will be investigated in Rel-17, including the benefits on latency, network/UE efficiency and UE power consumption
· FFS: which positioning methods to be supported, e.g., DL positioning, UL positioning, DL+UL positioning and/or Multi-RTT
· FFS: the details of how to enable the UE positioning in RRC_IDLE state and RRC_INACTIVE state
· Reference signals (e.g., based on DL PRS signals, UL SRS signals, both of them, etc.)
· Signaling and procedures (e.g., based on PRACH procedure, paging triggered UL SRS transmission, etc.)

In Rel-16, when a UE is configured with RRC idle/inactive state, the UE cannot transmit SRS for positioning. In order to obtain positioning metric from SRS for positioning, the UE needs to request RRC connection to NW. It means that there will be a certain delay and an increase of signaling for positioning for UE in RRC idle/inactive. On the other hand, a UE can transmit RACH preamble regardless of the UE’s RRC state. If NW can obtain UEs’ positioning metric from RACH preamble similar to LTE positioning, UEs in RRC idle/inactive state can support NR positioning. We think it’s reasonable scheme as it may have minimum impact on idle/inactive UE behaviour. Hence, we provide the following proposal.
Proposal 2: 
· RACH preamble (i.e. TA based positioning) can be considered for NR positioning of UEs in RRC idle/inactive state.

3. Conclusion
In this contribution, we discussed on how to reduce positioning latency for Rel-17 NR positioning. Based on the discussion, we made following observations and proposal.
Observation 1: 
· NW can measure gNB Rx-Tx time difference without any dedicated signaling by using timing advance (TA).
Observation 2: 
· NW can always measure moderate positioning metric from TA based positioning scheme.
Observation 3: 
· Accuracy of TA based positioning scheme can be improved by combining other E-CID based scheme (e.g. TA based + AoA).
Proposal 1:
· TA based positioning scheme (e.g. reusing LTE positioning scheme based on TA Type1 and TA Type2) should be consider for Rel-17 NR positioning to reduce positioning latency.
Proposal 2: 
· RACH preamble (i.e. TA based positioning) can be considered for NR positioning of UEs in RRC idle/inactive state.
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