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1 Introduction

In RAN#90 e-meeting, the new WID on NR positioning was approved with following objectives: [1]:

The current NR positioning enhancements WID only includes the RAN1 centric objectives since RAN2 had not completed the NR positioning enhancements SI during RAN#90e meeting, in this RAN plenary meeting, RAN2 has concluded the SI, therefore, in this contribution, we will discuss the WI scope update of NR positioning enhancements based on the RAN2 conclusion. 
2 Discussion  
2.1 Latency enhancements
Based on the conclusions from RAN2, the agreements on latency enhancements is updated as follows: 

RAN2 had completed the higher layer latency analysis for Rel-16 positioning, based on the analysis results, the Rel-17 positioning latency target can’t be achieved by Rel-16 positioning, so it is important to specify the latency reduction solutions to satisfy the Re-17 requirements. According to the latency analysis results for Rel-16 positioning, we think the positioning procedures related LPP capabilities, measurement gap configuration, PRS/SRS measurement and acquiring assistance data lead too much latency, so we have the following proposal.

Proposal 1: the following aspects for latency reduction should be included in WID scope.

· Latency reduction related to the reporting and request of the measurement

· Latency reduction related to the measurement gap
· Latency reduction related to the reporting and request of positioning assistance data
· Latency reduction related to request and response of UE positioning capabilities
2.2 NR positioning for UEs in RRC_INACTIVE
NR positioning for UEs in RRC_INACTIVE state is an important feature for latency reduction and UE power consuming, the following agreements are made from RAN1 and RAN2 during SI study. 

In positioning SI, we had much discussion on DL positioning for UEs in RRC_INACTIVE, especially for how to transmit DL-PRS measurement reports. At last, RAN2 think the SDT mechanism can be used to report the DL-PRS measurement and/or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE. Moreover, in order to align the agreements from RAN2 positioning session, the SDT WID will be updated to support CP data transmission for RRC_INACTIVE UE.
For UL or UL+DL positioning for UEs in RRC_INACTIVE, it requires RRC_INACTIVE UE to transmit positioning SRS, however, from RAN2 perspective, we haven’t had much discussion on this issue due to time limit and there are not any solutions for UL or UL+DL positioning yet. Moreover, it will lead to much power consumption for RRC_INACTIVE UE to transmit positioning SRS. Therefore, we think DL positioning for UEs in RRC_INACTIVE should be addressed with priority. 

Proposal 2 Positioning for UEs in RRC_INACIVE should be included in WID scope with following limitation.

         First priority: DL positioning for UEs in RRC_INACTIVE;

Second priority: UL or UL+DL positioning for UEs in RRC_INACTIVE;

2.3 NR positioning for UEs in RRC_IDLE
Regarding the positioning for UEs in RRC_IDLE, during the SI, only DL positioning was studied and the conclusions are RRC_IDLE UE can perform DL positioning measurements and report the measurements and/or location estimate in RRC_INACTIVE/RRC_CONNECTED. This implies that RRC_IDLE can’t send LPP message directly. Moreover, based on the note, the other related DL positioning procedures for RRC IDLE UE have already been supported. Therefore, from RAN1 perspective, DL positioning measurements of RRC_IDLE UE may need to be enhanced, from RAN2 perspective, there is no need to enhance the positioning for UEs in RRC_IDLE.
Proposal 3: RAN2 shouldn’t be involved in positioning for UEs in RRC_IDLE
2.4 On-demand transmission and reception of DL PRS
For on-demand transmission DL PRS, the following conclusions were made:

Based on RAN2 conclusions, on-demand DL-PRS transmission is beneficial for efficiency, latency and accuracy, so the on-demand DL-PRS transmission should be included in WID scope.
Proposal 4: On-demand DL-PRS transmission including both UE-initiated request of on-demand DL-PRS transmission and LMF initiated on-demand control of DL-PRS transmission should be included in WID scope. 
2.5 Signalling and procedures to support GNSS positioning integrity 
For positioning integrity, the following agreements were achieved as following:

During the Positioning enhancements SI, the positioning integrity had been fruitfully discussed in RAN2, and almost all companies think some existing LPP procedures can be reused for A-GNSS positioning integrity. 
Proposal 5: Integrity for UE-Based and UE-Assisted A-GNSS positioning should be included in the WID scope.

3 Conclusion 
In this contribution, we discuss how to update the NR positioning enhancements WID scope and provide some suggestions. 
Proposal 1: the following aspects for latency reduction should be included in WID scope.
· Latency reduction related to the reporting and request of the measurement

· Latency reduction related to the measurement gap
· Latency reduction related to the reporting and request of positioning assistance data
· Latency reduction related to request and response of UE positioning capabilities
Proposal 2 Positioning for UEs in RRC_INACIVE should be included in WID scope with following limitation.
     First priority: DL positioning for UEs in RRC_INACTIVE;

Second priority: UL or UL+DL positioning for UEs in RRC_INACTIVE;
Proposal 3:  RAN2 shouldn’t be involved in positioning for UEs in RRC_IDLE. 
Proposal 4: On-demand DL-PRS transmission including both UE-initiated request of on-demand DL-PRS transmission and LMF initiated on-demand control of DL-PRS transmission should be included in WID scope.
Proposal 5: Integrity for UE-Based and UE-Assisted A-GNSS positioning should be included in the WID scope.
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RAN1 centric objectives:


•	Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]


DL, UL and DL+UL positioning methods


UE-based and UE-assisted positioning solutions


•	Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]


UL AoA for network-based positioning solutions.


DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.


Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


Notes: 


Solutions for RAT-dependent positioning enhancements are designed to operate in both frequency ranges (i.e. FR1 & FR2)


The WID is subject to further update in RAN #91 for RAN1/2/3/4 scoping. 








The following enhancements of signaling & procedures for reducing NR positioning latency are recommended for normative work, including DL and DL+UL positioning methods  


The details of the solutions are left for further discussion in normative work, which may include the following aspects:


Latency reduction related to the measurement gap


Latency reduction related to the reporting and request of the measurement (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)


Latency reduction related to measurements


Latency reduction related to the reporting and request of positioning assistance data (e.g., via location scheduling in advance of the time of when the location is needed) [RAN2]


The following enhancements of signaling & procedures for reducing NR positioning latency can be studied and specified, if needed


Latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)


Latency reduction related to the reception of DL PRS (e.g., priority rules for the reception of DL PRS)


Latency reduction related to the reporting of the measurements (e.g., CG-based transmission) [RAN2]


Latency reduction related to the request and response of UE positioning capabilities (e.g., via storing UE capabilities in the network) [RAN2].





NR positioning for UEs in RRC_INACTIVE state is recommended for normative work, including


DL, UL and DL+UL positioning methods 


UE-based and UE-assisted positioning solutions


Support of UE positioning measurements for UEs in RRC_inactive state


Options that can be considered include DL-PRS or DL-PRS and SSB


Support of gNB positioning measurements for UEs in RRC_inactive state





The details of how to enable the UE positioning in RRC_ INACTIVE state can be further discussed during normative work. These details may include, but are not limited to the following aspects:


UL reference signals (e.g., SRS for positioning, PRACH preambles) for UL measurements


Signalling and procedures for support the assistance data delivery, DL-PRS configuration, UL reference signals for positioning resource configuration, measurement reporting, which may be developed based on the enhancements of existing signalling and procedures (e.g., existing 2-step and/or 4-step PRACH procedures, paging procedure, small data transmission). 





The following procedures are recommended for normative work for DL positioning methods in RRC_INACTIVE:


Reporting of DL-PRS measurement and/or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE.


The reporting of DL-PRS measurement and/or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE is enabled by enhancing small data transmission in RRC_INACTIVE. (Details of the use of SDT to be studied in the WI phase)


NOTE: The following procedures are considered to have already been supported and can be reused for DL positioning in RRC_INACTIVE


On-demand SI request in RRC_INACTIVE for assistance data delivery by broadcast in RRC_INACTIVE


ProvideAssistanceData in RRC_CONNECTED for DL-PRS configuration used in RRC_INACTIVE downlink positioning


RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement or location estimate performed in RRC_INACTIVE





From a physical layer perspective, it is feasible for a UE to perform DL positioning measurement in RRC_IDLE state.


Note: This does not imply that measurements have to be reported in RRC_IDLE state.





The following procedures are considered as feasible for DL positioning methods in RRC_IDLE:


Reporting of DL-PRS measurement and/or location estimate performed in RRC_IDLE when the UE is in RRC_INACTIVE/RRC_CONNETED.





NOTE: The following procedures are considered to have already been supported and can be reused for positioning in RRC_IDLE


On-demand SI request in RRC_IDLE for assistance data delivery by broadcast in RRC_IDLE


ProvideAssistanceData can be sent in RRC_CONNECTED for DL-PRS configuration used in RRC_IDLE downlink positioning


RequestLocationInformation can be sent in RRC_CONNECTED for DL-PRS measurement and/or location estimate performed in RRC_IDLE





From a physical layer perspective, on-demand transmission and reception of DL PRS, which includes at least the following is recommended


UE-initiated request of on-demand DL PRS transmission


LMF (network)-initiated request of on-demand DL PRS transmission


Above enhancements are recommended for both DL and DL+UL positioning methods and both UE-based and UE-assisted positioning solutions.





From upper layers perspective, on-demand DL PRS functionality is deemed beneficial primarily for below reasons:


Efficiency: On-demand DL-PRS avoids unnecessary overhead, waste of energy, etc. in the case that no UE positioning is required during a particular time or in a particular area of a network. In case of beamformed DL-PRS, DL-PRS transmission in all beam sweeping directions may result in an unnecessary transmission of DL-PRSs.





Latency: The current DL-PRS configuration may not be sufficient to meet the response time requirements of the LCS client; e.g., may have a too large periodicity.





Accuracy: The current DL-PRS configuration may not be sufficient to meet the accuracy requirements of the LCS client; e.g., may have a too small bandwidth, too few repetitions, etc.





It should be also noted that accuracy and latency are however tradeoffs of efficiency.


From Upper layers perspective the below conclusions have been made for on demand PRS functionality.


UE-initiated request of on-demand DL-PRS transmission is recommended for normative work; the details will be decided during WI phase.


LMF Initiated on-demand control of DL-PRS transmission is recommended for normative work; the details will be decided during WI phase.


The exact parameters that can be dynamically changed and necessary measurement and/or assistance information for LMF/UE initiated on demand PRS are expected to be decided by RAN1 and RAN2 during WI phase.





Signalling and procedures to support GNSS positioning integrity determination are recommended for normative work. The details of the solutions are left for further discussion in normative work, which may include the following aspects:


The assistance information that will be used to support integrity determination;


The information that will be used to provide the positioning integrity KPIs and integrity results.


Support of integrity for UE-Based and UE-Assisted A-GNSS positioning.
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