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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1 #94bis Agreements
[bookmark: _Toc525997565]Requirements for NR Positioning
On selected regulatory requirements for NR positioning, RAN1 WG reached the following set of agreements:
Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios
For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning
· Horizontal positioning error <= 50m for 80% of UEs
· Vertical positioning error [<5 m] for [80%] of UEs
· Note: The regulatory requirements refer to floor level vertical accuracy
· End to end latency and TTFF < 30 seconds
On selected commercial requirements for NR positioning, RAN1 WG reached the following set of agreements:
As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance / complexity tradeoffs of NR positioning radio-layer solutions
· Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios
· Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios
· Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios
· End to end latency < [1]s
Note: This does not eliminate more or less demanding commercial use cases.

[bookmark: _Toc525997566]Evaluation Methodology for NR Positioning
With respect to evaluation scenarios for NR positioning studies, RAN1 WG agreed to define the following set of scenarios for NR positioning evaluations:
The following evaluation scenarios are defined for NR positioning studies
· Scenario 1. Indoor Office for FR1 and FR2 (Open office and Mixed Office)
· Scenario 2. UMi street canyon for FR1 and FR2 (ISD 200m)
· Scenario 3. UMa (ISD 500m, TBD: ISD > 500m) for FR1 only (Macro cell only deployment scenario)
FFS if other evaluation scenarios are introduced (e.g. IIoT)
Note: Specific parameters of evaluation scenarios are to be finalized at the RAN1#94bis based on assumptions defined in 3GPP TRs 38.901 / 38.802 / 37.857
The detailed description of parameters for each NR positioning evaluation scenario was captured in [9] and later incorporated to [113] based on agreed text proposal in [68].
On performance metrics for NR positioning studies:
At least CDFs of horizontal and vertical (vertical error not necessarily applicable to all solutions and/or scenarios) positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error are analyzed 50%, 67%, 80%, 90%
Physical layer latency, UE power consumption, scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions

[bookmark: _Toc525997567]Potential Techniques for NR Positioning
RAN1 discussed potential RAT dependent solutions and agreed that
The RAT dependent solutions considered for study include
· Downlink based solutions
· Downlink and uplink based solutions
· Uplink based solutions
Technical Report Update (3GPP TR 38.855)
The skeleton for the 3GPP TR 38.855 for study on NR positioning was agreed in [[5], R1-1811527] and endorsed as TR 38.855 v0.0.1. The text proposal for sections 2, 3, and 4 of TR 38.855 was endorsed in [[6], R1-1811614].
RAN1 #95bis Agreements
[bookmark: _Toc529364830]Remaining Details on Requirements for NR Positioning
The following agreements were made by RAN1 WG with respect to remaining details of requirements for NR positioning:
For commercial use cases, remove brackets from target performance requirements on horizontal positioning error that were agreed at the RAN1#94bis meeting
Add Note:
· For commercial use cases, indoor deployment means indoor deployed UEs and gNBs
· For commercial use cases, outdoor deployment means outdoor deployed UEs and gNBs
The following note is added under the regulatory and commercial NR positioning target requirements
· Note: It is understood that no single positioning technology has to meet all the requirements for every scenario

[bookmark: _Toc529364831]Remaining Details on Evaluation Methodology
The following agreements were made with respect to remaining details of evaluation methodology for NR positioning:
On baseline reference signals
The evaluation methodology does not define any baseline reference signals.
The results from the evaluations can potentially be used to select a subset of the reference signals studied as part of the evaluations when considering design options
On baseline channel models
The existing channel models as provided in the TR 38.901 are used for NR positioning evaluation as a baseline.
· Note: Companies can provide additional results and describe modifications made for NLOS channel model

[bookmark: _Toc529364832]Potential Techniques for NR Positioning
The following agreements were made with respect to DL positioning solutions:
The following candidate techniques are considered for study of DL positioning
· Timing based techniques 
· Timing of arrival path(s)
· Phase difference based techniques
· Note: feasibility needs to be further assessed
· Angle-based techniques
· Downlink angle(s) of departure 
· Downlink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques
· Cell ID and TRP related information (e.g. RS resource and/or resource set ID)

The following agreements were made with respect to UL positioning solutions:
The following candidate techniques are considered for study of UL positioning
· Timing based techniques 
· Timing of arrival path(s)
· Angle-based techniques
· Uplink angle(s) of departure 
· Uplink angle(s) of arrival 
· Carrier-phase based techniques
· Note: feasibility needs to be further assessed
· Received reference signal power based techniques

The following agreements were made with respect to DL and UL positioning solutions:
The following candidate techniques are considered for study of DL and UL positioning
· Timing based techniques
· Round trip time measurement including support for multiple TRPs
· Combination of DL and UL techniques for NR positioning
· e.g. E-CID like techniques (including one or multiple cells)

In addition, RAN1 WG agreed that combination of different positioning techniques can be used:
Combination of DL, UL, DL and UL techniques can be used for NR positioning
Combination of RAT-dependent and RAT-independent techniques can be considered for NR positioning

Finally, RAN1 WG agreed on candidate reference signals for DL and UL positioning techniques:
The following candidate reference signals were identified for DL positioning evaluation and are to be further studied
· NR CSI-RS (including TRS configuration)
· NR Synchronization Signals (SSBs)
· New DL positioning reference signals (DL PRS)

The following candidate reference signals were identified for UL positioning evaluation and are to be further studied
· NR PRACH
· NR SRS
· NR UL DMRS
· NR UL PTRS
· New UL positioning reference signals (UL PRS)

Technical Report Update (3GPP TR 38.855)
The version v0.0.2 of the 3GPP TR 38.855 “Study on NR positioning support” was endorsed by RAN1 WG in [[66], R1-1813589]. The next version (v0.0.3) incorporating all agreements made at RAN1#94bis and RAN1#95 was endorsed in [[113], R1-1814357] and included text proposals in [[68], R1-1813869].
2.1.2	Remaining Open issues
Study and evaluate potential solutions of positioning technologies based on the identified requirements, evaluation scenarios/methodologies [RAN1]
· The solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas other positioning technologies are not precluded.
· Minimum bandwidth target (e.g. 5MHz) of NR with scalability is supported towards general extension for any applications.

2.2	RAN2
2.2.1	Agreements
RAN2#104 Agreements
RAN2 WG discussed architecture related aspects and made the following working assumption and agreements:
(Working assumption) Rel-15 positioning architecture is the baseline for Rel-16 (for evaluation for proposed changes)
RAN2 will study the RAN2 protocol impacts associated with supporting location management functionality in RAN
RAN2 expect SA2 to consider the E2E delay aspects of supporting location management functionality in RAN
Regarding protocol related aspects, RAN2 WG additionally agreed on the following:
LPP is reused and extended to support the new NR RAT dependent positioning methods (that are discussed in the scope of this SI)
RAN2 assume that NRPPa is reused to support new NR RAT dependent positioning methods (this is a RAN3 decision)
In addition, as a part of e-mail discussion [104#35][NR] Positioning SI, RAN2 WG is expected to discuss:
Location server functions in RAN, i.e. potential RAN impacts and procedures including protocol, interface between RAN/CN and may do comparison.
Procedures on RAN obtaining UE location: comparison on potential solutions, e.g. MDT like method, location server function in RAN, RAN as LCS client; try to conclude whether all solutions are needed
RAN2 WG provided reply to the LS S2-185792 from SA2 WG, where RAN2 concludes that there are some potential use cases where it is useful for the RAN to have the location information about the UE. RAN2 sees some value in these use cases but has not yet decided how the use cases would be realized. Further, RAN2 will study the Positioning architecture impacts to RAN and would like to understand the status of SA2 study on architecture options involving the location server functionality in RAN.
2.2.2	Remaining Open issues 
The following remaining opens items were partially addressed and require additional work at the subsequent RAN2 WG meetings:
Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.
· Common architecture with IoT and hybrid positioning.
· The positioning architectures should support standalone NR for both voice and data including IoT service.
· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.
· End-to-end latency is considered to developing positioning architecture.
In response to the LS S2-185792 from SA2, RAN2 WG concluded that there are some potential use cases where it is useful for the RAN to have the location information about the UE. RAN2 sees some value in these use cases but has not yet decided how the use cases would be realized, which is expected to be further studied. Further, RAN2 WG will study the Positioning architecture impacts to RAN and would like to understand the status of SA2 study on architecture options involving the location server functionality in RAN.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.
· Common architecture with IoT and hybrid positioning.
· The positioning architectures should support standalone NR for both voice and data including IoT service.
· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.
· End-to-end latency is considered to developing positioning architecture.

2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SA1
3.1.1	Agreements with cross-TSG impacts

This WI (5G_HYPOS) has been approved at SP#80 (SP-180329). The objectives of 5G_HYPOS are to update TS 22.261 with positioning services requirements. The normative work started in SA1#83.
The progress made at the last SA1 WG meeting, SA1#84, relates to:
The modification of energy efficiency requirement
The introduction of functional requirements in clause 6 of the 22.261  (and related clarification in clause 7.3)
The following list of documents was agreed by SA1 at the last meeting:
-	S1-183696, ESA, (CR0331r2 to TS 22.261 v16.5.0): Clarification of requirement on energy per fix in clause 7.3.2.3
-	S1-183471, ESA, (CR0330r2 to TS 22.261 v16.5.0): Functional requirements for 5G positioning services (clause 6)
S1-183696 updates the requirement on energy per fix, finalizing the set of KPIs already approved in SA1#83. These KPIs define in particular 7 service levels with horizontal accuracies ranging from 10m down to 0.2m and availability ranging from 95% to 99.9%.
S1-183471 complements the KPIs with functional requirements for the positioning services.
Following SA1#83 and SA1#84, the work item has now translated into TS 22.261 CRs, all the positioning services requirements available in Release 16. Its completion is therefore estimated to be at 100%.

3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention.
There is no remaining open issues identified.

3.2	SA2
3.2.1	Agreements with cross-TSG impacts
The main objectives of FS_eLCS study are to enhance service based architecture used for location service in 5G system, and corresponding Network Functions, procedures, to meet the full set of requirements defined in SA1 (e.g. TS 22.261 and TS 22.071). The results of the study are captured in TR 23.731.  The version V2.0.0 of the TR is being proposed to be sent to SA#82 plenary for approval.
The key areas of the investigation are:
Enhancement to LCS Architecture;
Positioning via user plane transmission;
Support of low latency and high performance LCS;
Reduce overhead for repetitive non-successful privacy verification;
Slicing dependent location service;
Scalability	;
Location service exposure;
Support of IoT UEs;
Support EUTRAN positioning methods;
Support NR positioning methods;
Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path;
LCS support for Non-3GPP access;
Support of Flexible and Efficient Periodic and Triggered Location;
Positioning Access selection for LCS service;
Location continuity support;
Distribution Positioning Assistance Data;
Firstly, the study considers un-trusted non-3GPP access and 3GPP access first from the perspective of UE access. For this part, the study already developed number of solutions, evaluations and concluded on number of key areas, and also decided the content for the normative work. 
Secondly, after the architecture for connecting trusted non-3GPP access to 5GC has been specified (by the 5WWC), the study considers how to support location services for trusted non-3GPP access.
16 key issues, 28 solutions captured in TR 23.731 V2.0.0
· Conclusion reached that following 11 key issues (#: 1, 3, 4, 5, 6, 7, 8, 9, 10, 12 and 14) need normative work in Rel-16, and their solutions for normative work also concluded. 
Conclusion reached that following 5 key issues (#:2, 11, 13, 15 and 16) need no normative work in Rel-16.

3.2.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention.
Following key issues need further coordination between SA and RAN WGs:
Location service exposure (to the NG-RAN);
· In response to S2-185792, RAN2 WG provided reply to SA2 WG in R2-1819099. RAN2 concludes that there are some potential use cases where it is useful for the RAN to have the location information about the UE. RAN2 sees some value in these use cases but has not yet decided how the use cases would be realized. Further, RAN2 will study the Positioning architecture impacts to RAN and would like to understand the status of SA2 study on architecture options involving the location server functionality in RAN.
· In response to R2-1819099, SA2 provided reply in S2-1812968(subject to approval):
· To resolve Key Issue #7, Solution 11 provides acceptable support when exposing location service to NG-RAN. This is conditional on RAN agreement on support of NG-RAN as an internal LCS Client in Rel-16.
· To resolve Key Issue #3, NG-RAN node enhanced with the support of location management functionality is selected to perform UE positioning locally in the RAN under the condition that RAN WG(s) concludes that NG-RAN supports location management functionality. And RAN WG(s) is expected to study and develop detail N2 configuration procedures, UE positioning procedures and the N2 extensions for the enhancement.
RAN Positioning Architecture is under RAN2 study, alignment or coordination may be needed.
TSG SA is expected to discuss approval of the SA2 “New WID: Enhancement to the 5GC LoCation Services” in S2-1812969.
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