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1 Introduction

Based on the previous email discussion, the draft WID for Rel-18 positioning is provided in [1]:
In this contribution, we will further provide some views on the draft WID. 
2 Discussion
2.1 Sidelink positioning/Ranging

2.1.1   Use cases and requirements
Based on the draft WID, the use cases and requirements include V2X, public safety, commercial and IIoT, however, during the previous email discussion, some companies think V2X and public safety should be considered with higher priority. Currently, the commercial use cases such as smart home, smart city and smart retailor have imperious demands from the market to support ranging. And UWB is already applied in smart phones for ranging, but it has some drawbacks including power consumption and cost increased. From the market and technology perspectives, the sidelink positioning should support the ranging with commercial use case. And it is also important to support the IIoT use case, for example, ranging can be used to manage the assets in the factory. 
Proposal 1: All of the use cases and requirements including V2X, public safety, commercial and IIoT should be addressed with the same priority in the Rel-18 positioning. 
2.1.2  Low cost and power efficiency 

In some use cases, the wearable UEs or the IoT devices will use sidelink positioning, different from vehicle and smart phone, the wearable UE and IoT UE is more sensitive to the power consumption, some IoT devices may be required to work for months when applies sidelink positioning. Therefore, the power efficiency should be considered for the sidelink positioning. Moreover, some IoT devices and wearable UE may require low cost, and the RedCap UE is one of the low cost UEs, in other words, the RedCap UE will be used in the commercial and IIoT use cases, so the RedCap UE should be considered for sidelink positioning.
Proposal 2: The power efficiency and Redcap UE should be considered when we design sidelink positioning methods.
2.2 NTN positioning 
Based on the Rel-18 NTN discussion, the NTN network-based positioning was identified as following [2]:

And there is a note that the above objectives for Network Verified UE Location will be moved to a separate SID or possibly to the Expanded and Improved Positioning WI depending on the outcome of the RAN#94e discussions.
For NTN network base positioning, it is different from NR network based positioning, the UE may not measure multiple satellites and the latency is much higher than NR, this may lead the current NR positioning solutions are not feasible for the NTN positioning. Moreover, the current Rel-18 positioning scope is already very large.

Proposal 3: The scope of the Rel-18 positioning should not include NTN network based positioning. 
2.3 Modification on draft WID
Based on the above discussion, we suggest to modify the Rel-18 positioning WID as following:
Proposal 4: The objectives on Rel-18 positioning is modified as following. 
· 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
· Power efficiency and the support of RedCap UEs should be taken into account when design the SL positioning methods.[ RAN1, RAN2]
· 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 and alignment with SA2 as required]

· Recommend solutions, if any, to be specified in the normative phase [RAN1, RAN2]

· Improved accuracy, integrity, and power efficiency:

· 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]

· 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).

· Study (for study phase of 9 months and, if found beneficial, specify solutions for accuracy improvement based on NR carrier 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]

· 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]

· 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 RedCap UEs [RAN4]

3 Conclusions 
In this contribution, we have discussed the scope on Rel-18 positioning and provide some proposals:

Proposal 1: All of the use cases and requirements including V2X, public safety, commercial and IIoT should be addressed with the same priority in the Rel-18 positioning.
Proposal 2: The power efficiency and Redcap UE should be considered when we design sidelink positioning methods.
Proposal 3: The scope of the Rel-18 positioning should not include NTN network based positioning.
Proposal 4: The objectives on Rel-18 positioning is modified as following.
· 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
· Power efficiency and the support of RedCap UEs should be taken into account when design the SL positioning methods.[ RAN1, RAN2]
· 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 and alignment with SA2 as required]

· Recommend solutions, if any, to be specified in the normative phase [RAN1, RAN2]

· Improved accuracy, integrity, and power efficiency:

· 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]

· 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).

· Study (for study phase of 9 months and, if found beneficial, specify solutions for accuracy improvement based on NR carrier 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]

· 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]

· 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 RedCap UEs [RAN4]
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Study detailed regulatory requirement for network-verified UE location, e.g. accuracy requirement.


Study network-based positioning solutions suitable for NTN and identify achievable performance considering security and regulation requirements and considering that the number of satellites in view can be limited (including single satellite) [RAN1,RAN2]


Study and evaluate solutions for network to verify UE reported location information [RAN1,RAN2]


Re-use of Rel-17 UE-specific Timing Advance report can be considered as baseline


Study possible issues of applying existing network-based positioning solutions in NTN and specify enhancements if needed. [RAN1,RAN2,RAN3]
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