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1 Introduction

At RAN plenary #91, the following revised WID was agreed  [2], with new objectives based on mainly the conclusion of the RAN2 part of the positioning study item [1]. 

	
· 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, RAN2, RAN3, RAN4]
· 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, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 

· Specify the signalling, and procedures to support GNSS positioning integrity determination, including [RAN2, RAN3]:
· 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.
[bookmark: _Hlk67595233]Note: This objective is applicable to NR and E-UTRA.

· Support the following enhancements of A-GNSS positioning  [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
Note: This objective is applicable to NR and E-UTRA.

· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]

· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]

· Define extensions of signalling, protocol and procedure for NR positioning enhancement, as needed [RAN3] 






At RAN2#113bis e meeting [3], the following agreements were made related to On-demand PRS;


Agreements:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework.


At RAN2#114-e-meeting [4], the following agreements were made related to On-demand PRS.

	On demand PRS
· The network can signal predefined PRS configurations to the UE and the UE can select one to request.  FFS if the UE can request a configuration with different parameters and exactly which parameters are flexible.
· Define a new LPP assistance data IE which can contain a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. 
· The new LPP assistance data IE from Proposal 2 can be included in an LPP Provide Assistance Data message and/or a new posSIB.
· The procedure(s) for on-demand DL-PRS should support at least the following functionality (up to RAN3 what is in NRPPa vs. OAM, etc.):
· Providing the requested on-demand DL-PRS configuration information from an LMF to the gNB (e.g., explicit parameter or identifier of a predefined DL-PRS configuration), and confirmation of the request by the gNB
· Provision of (possible/allowed) on-demand DL-PRS configurations that the gNB can support from a gNB to an LMF
· TRP capability transfer (e.g., whether the RAN node supports the reconfiguration of DL-PRS, etc.)
· [Post114-e][608][POS] LS to RAN3 on on-demand PRS (Ericsson)
· [Post114-e][609][POS] LS to RAN1 on parameters for on-demand PRS (Intel)
· Post114-e][603][POS] Procedures and signalling for on-demand PRS (Ericsson)





In this contribution, we discuss our views on introduction of the support for On-demand PRS transmissions. .

2 Discussions on On-demand PRS
In the following section we discuss, On-demand PRS transmission in respect to transmission, reception and triggering related to service level.; 

2.1 On demand PRS

The operation of on-demand DL PRS is expected to reduce positioning latency and improve positioning accuracy. Positioning latency can be reduced by allowing on-demand PRS transmission. For example, it can be the PRS transmission between the interval of periodic PRS transmission. Positioning accuracy can also be improved by allowing on-demand PRS so that more PRS resources can be available (e.g. wider PRS transmission). More PRS resources can improve the positioning measurement. Hence, the positioning estimation can also be improved. PRS transmission is transmitted by gNB/TRP. However, in term of initiation of PRS transmission, it can be UE-initiated or LMF-initiated.

At the RAN2#113bis meeting, it was agreed to support both UE initiated and LMF initiated on-demand PRS.

Further at RAN2#114e is was agreed to support provision of either pre-defined DL PRS configuration or explicit parameters for DL PRS configuration.

Besides on how configuration can be provisioned, 
We consider the DL-PRS of on-demand positioning can be transmitted in relation to the legacy / periodic PRS transmission. The on-demand positioning is characteristically used to provide high accuracy positioning and/or low latency positioning. Allocating frequent high number of DL-PRS may not be efficient in term of overall network resources. High accurate positioning is also not always needed or needed by some UEs only. One example is the on-demand PRS is FDMed with the periodic PRS. Hence, large aggregated PRS can be available in certain time and duration for DL-PRS measurement purpose. Another example is the on-demand PRS is TDMed with the periodic PRS. Hence, the on-demand PRS may have a specific spatial filtering and/or numerology.

Proposal 1: On-demand PRS can be transmitted in relation with the legacy / periodic PRS transmission. Both on-demand and periodic PRS can be multiplexed in FDM and TDM.

We also consider that on-demand PRS can be facilitated by supporting aperiodic and semi-persistent DL PRS transmission. This can be facilitated by providing additional signalling from LMF to gNB. For example, an indication for the gNB to transmit PRS at a given time using certain PRS resources.

Proposal 2: Support semi-persistent and a-periodic transmission and reception of DL PRS that can be used for DL-TDOA and Multi-RTT.

Furthermore, we also consider that on-demand PRS can be triggered to meet certain positioning service level. For example, in the first positioning estimation, an LMF can expect a rough positioning estimate and in the second step where on-demand PRS is triggered to meet positioning service level with tighter requirement

Proposal 3: On demand PRS can be triggered to meet the required positioning service level.

3 Summary
In this contribution, we have discussed our view on potential positioning enhancements in NR. Our observation and proposals are listed below:

Proposal 1: On-demand PRS can be transmitted in relation with the legacy / periodic PRS transmission. Both on-demand and periodic PRS can be multiplexed in FDM and TDM.

Proposal 2: Support semi-persistent and a-periodic transmission and reception of DL PRS that can be used for DL-TDOA and Multi-RTT.

Proposal 3: On demand PRS can be triggered to meet the required positioning service level.
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