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Introduction
The RAN WG progressed discussion on potential scope of NR positioning enhancements for Rel-18 work. The latest summary of RAN WG discussion on this topic was provided in [1].
In this contribution, we continue discussion on NR positioning scope based on the latest outcome of the RAN discussion on Rel-18 positioning enhancements with initial objectives captured in table below for convenience [1]:
	Objectives
Objective 1: Study (for study phase of 9 months) solutions for sidelink positioning considering the following: [RAN1, RAN2]
· Scenario/requirements [Moderator comment: These could be moved to the justification section in the final WID]: 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage 
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104 
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation [RAN1] 
· Define evaluation methodology with which to evaluate SL positioning for the identified uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1].
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering: [RAN1, RAN2]
· Relative positioning, ranging and absolute positioning
· Study of positioning methods (e.g., TDOA, RTT, AOA/D, etc.) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g., Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes, including signal design, phy layer control signalling, resource allocation, physical layer measurements, associated physical layer procedures, etc [RAN1] 
· Study of positioning architecture and signalling procedures (e.g., configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network-based positioning [RAN2, including coordination with alignment with SA2 as required]
· Recommend solutions, if any, to be specified in the normative phase [RAN1, RAN2]
Objective 2: Improved accuracy, integrity, and power efficiency:
· Objective 2A: Study (for study phase of 9 months) solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, failure modes, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc. for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2, RAN1]
· Objective 2B: Study (for study phase of 9 months) and, if found beneficial, specify solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers [RAN1, RAN4, RAN2, RAN3]:
· RAN4 to consider implications of PRS/SRS bandwidth aggregation (e.g., timing errors, phase coherency, frequency errors, power imbalance, etc).
· Objective 2C: Study (for study phase of 9 months and, if found beneficial, specify solutions for accuracy improvement based on NR carrier phase measurements and per path phase measurements [RAN1, RAN4, RAN2, RAN3]
· Reference signals, physical layer measurements, physical layer procedures to enable positioning based on NR carrier phase measurements for both UE-based and UE-assisted positioning [RAN1]
· Focus on reuse of existing PRS and SRS, with new reference signals only considered if found necessary
· Signalling for configuration and measurement reporting [RAN2, RAN3]
· Objective 2D: Study (for study phase of 9 months) the requirements on LPHAP as developed by SA1 and evaluate whether existing RAN functionality can support these power consumption and positioning requirements. Based on the evaluation, identify potential enhancements to help address any limitations [RAN2, RAN1] 
Objective 3: Positioning support for RedCap UEs, considering the following:
· Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs [RAN1, RAN4]
· Based on the evaluation assess the necessity of enhancements and, if needed, identify enhancements to help address limitations associated with for RedCap UEs [RAN1, RAN2]
· Define core and performance requirements for positioning measurements performed by RedCapUEs [RAN4]




Views on Rel18 NR Positioning Objectives
General Views
Based on discussions so far, we observe that Rel.18 NR positioning scope is quite broad/diverse. In our view, some down-scoping is desirable to have more manageable and sustainable work scope.
Sidelink Positioning (Objective #1)
The objective for sidelink positioning was discussed intensively and is already quite stable in our understanding. We do not have further comments for this objective, except minor editorial changes and suggestions provided in bullets below:
Move the bullet with “Scenario/requirements” to justification section as mentioned by moderator
Change the wording in the following bullet “Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]”
· Note: Our understanding is that there is no intention to ask RAN1 to come up with a new set of target requirements for positioning work in Rel.18. Oppositely, RAN1 is expected to rely on existing 3GPP work and inputs received from industry forums that have been provided to 3GPP.
Modify the following sub-bullet (Relative positioning, ranging and absolute positioning) as follows
· “Relative positioning, (including ranging) and absolute positioning”
Make change in the following sub-bullet with a reasoning that type(s) of control signaling needs to be also studied
· “Study of sidelink reference signals for positioning purposes, including signal design, phy layer control signalling, resource allocation, physical layer measurements, associated physical layer procedures, etc. [RAN1]”


Update sidelink positioning objectives with slight changes as proposed in this section (please refer to bullets above)

Integrity of NR RAT-Dependent Positioning (Objective #2A)
We were and still are supportive of the work on integrity of positioning solutions. However, considering the large scope of the potential NR positioning work in Rel.18, we tend to think that it may be premature to define the NR positioning integrity framework, as it may not be complete due to the introduction of the new positioning solutions in Rel.18 such as sidelink positioning, support of RedCap UEs, carrier phase solutions, etc. Based on this consideration, we think that it is possible to postpone the introduction of the integrity framework for RAT dependent positioning solutions to the next release. 
Considering the quite large scope for NR positioning work in Rel-18, this may be considered as one of the candidate options to reduce work scope in Rel-18 and support the integrity framework in Rel-19.


Discuss possibility of postponing NR positioning integrity framework for RAT-dependent solutions to Rel-19, as new NR positioning solutions can be introduced in Rel-18

PRS/SRS Bandwidth Aggregation (Objective #2B)
The scope of PRS/SRS bandwidth aggregation is already limited to support of intra-band carriers. In our view, there is no strong need for further RAN1 studies as it is theoretically clear that the feature can improve accuracy of positioning measurements. Therefore, we think that RAN1 can be removed from the list of responsible WGs and remaining work can be done directly by the following WGs: RAN4, RAN2, RAN3.


Consider removing RAN WG1 and make RAN WG4 as a leading WG for the objective on PRS/SRS bandwidth aggregation

In general, we observe that this objective can be fulfilled without RAN1 involvement especially for intra-band contiguous scenarios.

Carrier Phase Positioning (Objective #2C)
Overall, we are supportive of the study for this objective. However, concerning the large scope for NR positioning work in Rel-18, we are open to consider it as a candidate for down-selection from Rel.18 with the motivation to have a sustainable work scope in Rel-18.
In addition, we think that discussion on introduction of new reference signals for carrier phase measurements should be avoided at this stage of NR positioning development for Uu air-interface.


For the sake of scope reduction, at least preclude study and introduction of new reference signals for carrier phase measurements in Rel.18 NR positioning work

LPHAP Positioning (Objective #2D)
In our view, the full scope behind this objective may be rather challenging to accomplish together with other objectives over a short study period. Therefore, this objective can be also considered as a candidate for down-selection, given that it may require significant evaluation work with not-obvious impact on specification. According to the current objective formulation, the expected work seems to be very broad that makes it difficult to accept, especially considering that there are already power saving mechanism in-place and that many aspects can be left up to UE implementation. It is recommended to at least limit and clarify the scope of LPHAP studies to have focused analysis on the specific sub-set of problems that are deemed critical by the proponents. Based on this discussion, our preference is to either down-scope this objective completely or make it RAN2 led objective w/o implying Rel.18 studies and detailed power consumption analysis from RAN1.


Consider to down-scope LPHAP studies in Rel.18 or limit the scope to RAN2 led objectives

Positioning for RedCap UEs (Objective #3)
We are supportive of this objective as accurate positioning is also demanded by RedCap UEs. One potential way to reduce the scope of this work is to have RAN4 lead the objective. At the same time, we do not see the strong motivation to make this change as RAN1 has already provided a lot of NR positioning studies and support of RedCap enhancements does not seem require significant extra efforts from all WGs.

Summary
Based on discussion in the previous sections, we observe that current scope of the NR positioning enhancements is quite broad, and that down-scoping seems desirable to make it more manageable/sustainable.
In our view and understanding, at least the following objectives are of interest to majority of companies for Rel-18 study/work:
Sidelink positioning
· Objective seems already stable and non-controversial
PRS / SRS bandwidth aggregation
· Facilitates accuracy enhancements with relatively small impact on specification and seems natural enhancement/evolution of NR positioning technology
· Work scope is already limited to intra-band carriers/scenarios, it has clear focus and can be potentially fulfilled even without RAN1 involvement
RedCap positioning PRS / SRS bandwidth aggregation
· Accurate positioning is demanded by RedCap UE applications and NR positioning optimizations can benefit positioning accuracy for RedCap UEs
In our view, the following objectives (Objectives 2A, 2C, 2D) can be considered as potential candidates for discussion on down-selection, based on the provided reasoning:
Integrity of RAT-dependent positioning solutions (Objective #2A)
· Additional RAT-dependent positioning measurements and methods may be introduced in Rel.18 work (e.g., sidelink positioning, carrier phase positioning, support of RedCap UEs) that may not be covered by Rel.18 integrity framework.
· Postponing NR positioning integrity to Rel.19 may be a reasonable direction from work organization perspective to cover more NR positioning solutions in one framework.
Carrier phase NR positioning (Objective #2C)
· NR already supports multiple NR positioning methods that can provide high accuracy positioning in LOS centric scenarios.
· Introduction of additional Uu measurements/methods can be beneficial for NR positioning but does not seems to be so urgent, as it was shown that other methods can also provide good accuracy performance
LPHAP NR positioning (Objective #2D)
· The scope of potential study seems to be quite broad and may require a lot of efforts with unclear impact on specification
· More concrete scope/objective is desirable to make study more focused and practically acceptable. One option is to make the LPHAP study RAN2 led objective
The following additional changes can be discussed to help manage the workload of the RAN WGs.
RAN4 led objective for PRS/SRS bandwidth aggregation with input to/from RAN1 if necessary
Preclude study of new reference signals for carrier phase measurements
Conversion of LPHAP to RAN2 led objective w/o power consumption evaluation from RAN1 side

Conclusions
In this contribution, we provided our initial views on NR positioning enhancements for Rel.18 work scope. In summary, we have the following proposals:

Proposal 1: 
Update sidelink positioning objectives with slight changes as proposed in this section (please refer to bullets above)

Proposal 2: 
Discuss possibility of postponing NR positioning integrity framework for RAT-dependent solutions to Rel-19, as new NR positioning solutions can be introduced in Rel-18

Proposal 3: 
Consider removing RAN WG1 and make RAN WG4 as a leading WG for the objective on PRS/SRS bandwidth aggregation

Proposal 4: 
For the sake of scope reduction, at least preclude study and introduction of new reference signals for carrier phase measurements in Rel.18 NR positioning work

Proposal 5: 
Consider to down-scope LPHAP studies in Rel.18 or limit the scope to RAN2 led objectives
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