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1 Introduction

RAN1 concluded the work of Study on NR Positioning Enhancements, in RAN1 #103e. In order to achieve the SID objectives for positioning enhancements, defined in [1] e.g. higher accuracy, lower latency, improved network and device efficiency, the technical report for the Study on NR Positioning Enhancement, TR 38.857 [2], recommends that the following aspects to be proceeded further during the work item phase:
1) Signaling and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or and gNB Rx/Tx timing delays, including 
· DL, UL and DL+UL positioning methods 
· UE-based and UE-assisted positioning solutions
2) Signaling and procedures for reducing NR positioning latency, including DL and DL+UL positioning methods, which may include the following aspects:
· Latency reduction related to the measurement gap
· Latency reduction related to the reporting and request of the measurements (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)
· Latency reduction related to measurement time
3) On-demand transmission and reception of DL PRS, which includes
· UE-initiated request of on-demand DL PRS transmission
· LMF (network)-initiated request of on-demand DL PRS transmission
4) Aperiodic/Semi-persistent reception of DL PRS from the TRPs of the serving gNB and aperiodic/semi-persistent reception of DL PRS from the TRPs of the neighboring gNBs 

The TR also identifies major physical layer latency components for positioning, including different positioning types (UL, DL, UL+DL) and different positioning modes (UE-based, UE-assisted), that came across extensive analysis and discussions made in RAN1 within the Rel-17 SI phase. In addition, RAN1 discussed achievable latency and accuracy based on Rel-16 positioning techniques, under different scenarios and assumptions. 

In this contribution, we present our views on the WI scope for Rel-17 positioning enhancements. 

2 Discussion 
[bookmark: _Toc532993704]2.1	On Accuracy Enhancement for E-CID
According to the TR 38.857 [2], we anticipate improving the positioning accuracy to be part of Rel-17 WI on enhanced positioning, where the scope covers signalling and procedures for different positioning methods, namely DL, UL and DL+UL. The purpose of this contribution is to share our views on what positioning technique should NOT be considered as a candidate for accuracy enhancement when considering DL+UL positioning method.
In LTE, as part of ECID-SignalMeasurementInformation, UE may be indicated to report ue-RxTxTimeDiff, the UE Rx–Tx time difference measurement, to the location server. It should be noted that ue-RxTxTimeDiff is provided only for measurements on the UE's primary cell, and indeed is obtained based on Timing Advance (TA). Unlike LTE, NR does not support RTT report, e.g. UE Rx-Tx, as part of E-CID. More precisely, UE measurements in NR E-CID may include [3]:
· SS-RSRP/SS-RSRQ/ CSI-RSRP/ CSI-RSRQ.

It is common understanding that introducing RTT report for NR E-CID and for UE’s primary cell, will be part of TA mechanism so UE will not need to perform additional measurements for RTT, similar to LTE. Also, it is well-known that the accuracy that is achievable by this approach will be poor since such accuracy is limited to TA granularity. In addition, in NR Rel-16, multi-cell RTT is introduced which must be more accurate than E-CID with single-cell RTT. So, in theory, Rel-16 m-RTT should outperform Rel-17 E-CID with enhanced accuracy.
It is true that E-CID with use of RTT may be beneficial in terms of positioning latency, for example when high accuracy is not required, but it should be noted that such a case is anyway out of the scope of Rel-17 positioning targets. In addition, in our view, it is more constructive to scope on reducing latency for positioning techniques that are more reasonably promising Rel-17 required accuracy, rather than improving accuracy for techniques that probably and eventually cannot achieve the accuracy achievable by Rel-16 m-RTT technique.  Further, we should note that given the scope size and the TU allocation, some prioritization is inevitable. Thus, we propose to de-prioritize E-CID accuracy enhancements in Rel-17 positioning.

Proposal 1: The Rel-17 NR positioning WI should down-prioritize improving positioning accuracy for the E-CID positioning technique. 

 2.2	On Latency Reduction for Reporting of Measurements
For the intended work on latency reduction, the current TR contains one bullet: 

Signaling and procedures for reducing NR positioning latency, including DL and DL+UL positioning methods, which may include the following aspects:
· Latency reduction related to the reporting and request of the measurements (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)

For DL and DL+UL NR Positioning methods specified in Rel-16, the LPP protocol is used to exchange measurements between UE and LMF, while the above bullet suggests introducing an alternative Uu-based measurement reporting approach (e.g., in combination with NRPPa), as parallel to LPP protocol. Although using L2 MAC CE or L1 PUCCH signaling to report UE measurements over Uu interface might provide some benefits of latency reduction, it is unclear how report measurements via Layer 3 RRC signaling can help reduce the latency, as compared to other NAS-layer signaling. With Rel-16 LPP approach, RRC layers of gNB simply delivers an opaque LPP payload to LMF (via AMF). On the contrary, with the RRC approach, gNB is required to process the RRC messages in RRC layer, additional Layer 3 processing delay will be expected. 

More importantly, “RRC signaling” is within the RAN2 WG scope and should be evaluated in RAN2 first. As RAN2 will continue the discussion on SI in January 2021 meeting, it is reasonable to wait for RAN2 study to decide whether to pursue this RRC approach in the normative work phase. Therefore, we suggest to remove “via RRC signaling” part from the above bullet, if considered as RAN1 WI objective in RAN#90 discussion.

Proposal 2: Wait for RAN2 study to decide whether to consider “measurement request and reporting via RRC signaling” for latency reduction.

Conclusion
Based on the discussions in the previous section, the following proposal is made: 

Proposal 1: The Rel-17 NR positioning WI should down-prioritize improving positioning accuracy for the E-CID positioning technique. 

Proposal 2: Wait for RAN2 study to decide whether to consider “measurement request and reporting via RRC signaling” for latency reduction.
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