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1 Introduction
 In the pre-RAN #94e email discussion of Oct. 20-29, 2021, the  final report from the discussion and the proposed new WID were captured in  [1] and [2] respectively. In the WID, the following areas are captured as part of the WID objective: 
· Sidelink positioning/ranging
· Improved accuracy, integrity, and power efficiency 
· Positioning Support for RedCap UEs
In addition, there is some discussion of some additional positioning topics within Rel-18 including
· Positioning in the AI/ML for Air interface WI [3]
· Network Verified and Network Based UE Location in NR NTN Enhancement [4]
· Position Fix for NTN-IOT [5]
· Unlicensed support for sidelink positioning and ranging
 In this contribution, we share our views the current WID for positioning in Rel-18 and additional potential topics under discussion.
2 Discussion 
[bookmark: _Toc532993704]2.1	WID Scoping
As discussed in our companion contribution [6], given that we have no choice but to plan the release under the assumption that 3GPP will continue to operate within the Covid-19 restrictions, it is evident that the scope of all the topics for positioning which are currently on the table may be too broad for us to address in Rel-18 and as such, we may need to scope the release accordingly. When the situation changes for the better, we can possibly re-evaluate the scope, but we can’t afford to do it the other way around, i.e. to realize half way through the release that we can’t deliver what we committed to. 

On a review of the Rel-18 topics under discussion, there seem to be redundancies and overlapping scopes for the work and study items being proposed specifically for positioning in Rel-18. In addition to the three topics under discussion in the current WID, there is a positioning topic in the AI/ML for Air Interface WI, a positioning topic in NTN and a positioning topic in NTN-IOT. In fact, the WID for NTN contains the following:
NOTE: The objectives for Network Verified and Network Based 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.


Finally, there is some discussion on adding unlicensed support for sidelink positioning and ranging into the scope of the current WID.

Based on the discussion above, we propose the following:

1. The positioning workload should account for all positioning related topics even in separate SI/WIs.
2. The objectives for Network Verified and Network Based UE Location in the NR NTN Enhancements WI should be moved the Expanded and Improved Positioning WI as we  think that this is similar to the sidelink positioning case, and we prefer this to be part of positioning work by involving the positioning experts in 3GPP
3. There should be a discussion on the objectives for improved GNSS operations for a new position fix for UE pre-compensation during long connection times and reduced power consumption in IOT-NTN enhancements WI and whether these should be under the Expanded and Improved Positioning WI. This is not as straight forward and the NR-NTN case as this is based on GNSS operation.  If not moved over, the workload should be considered when deciding on the scope of the positioning WI.
4. No new topics should be added to the WID. Deprioritize Unlicensed support for sidelink positioning and ranging in Rel-18.  At this point, we think that topic should be de-prioritized especially due to the fact that there is no guarantee that the channel access scheme chosen for sidelink unlicensed will be decided early in the discussion of the unlicensed SL WI if we are dealing with both the sub-6 Ghz and 60 GHz bands. As a simple example, in the 60 GHz WI which is just concluding, channel access schemes were very controversial and still under discussion in RAN1 #107-e. We need a stable sidelink unlicensed design before we can integrate positioning into this. 


· Observation 1: there are several topics covering positioning in Rel-18 outside the positioning WI

· Proposal 1: The positioning workload should account for all positioning related topics across in separate SI/WIs.


· Proposal 2: The objectives for Network Verified and Network Based UE Location in the NR NTN Enhancements WI should be moved to the Expanded and Improved Positioning WI.
· A separate discussion should consider down-scoping the objective.

· Proposal 3: The objectives for improved GNSS operations for a new position fix for UE pre-compensation during long connection times and reduced power consumption in the IOT-NTN enhancements WI should be accounted for in the Expanded and Improved Positioning WI workload or considered for movement into the positioning WI.

· Proposal 4: No new topics should be added to the WID e.g. deprioritize Unlicensed support for sidelink positioning and ranging in Rel-18.  


2.2	Modifications to Existing WID
2.2.1  Justification
In [2], a justification is made in the WID on NR Positioning Enhancements. The following changes should be made to the justification:

	
In Release 17, 3GPP RAN conducted studies on ""NR Positioning Enhancements " and "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases".
The study on "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases" focussed focused on V2X and public safety use cases with the outcome being captured in TR38.845. Additionally, SA1 has developed requirements in TS22.261 for "Ranging based services", and has developed positioning accuracy requirements in TS22.104 for IIoT uses cases in out-of-coverage scenarios. There is a need for 3GPP to study and develop sidelink positioning solutions that can support the use cases, scenarios and requirements identified during these activities.
The study on "NR Positioning Enhancements" investigated higher accuracy, and lower latency location, high integrity and reliability requirements resulting from new applications and industry verticals for 5G. Some of the enhancements identified during that work have been specified during the Rel-17 Work Item on "NR Positioning Enhancements", but there remain a number of opportunities for enhancement that have not yet been incorporated into the specifications. 

In the Rel-18 Work Item, the following scenario/requirements should be studied: 
· 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
Positioning integrity is a measure of the trust in the accuracy of the position-related data and the ability to provide timely warnings based on assistance data provided by the network. The focus in Rel 17 work was on GNSS integrity, and for Rel-18 it is natural to be extended to RAT-dependent positioning as well as. In addition, there are relevant integrity aspects of mission critical use cases that rely on positioning estimates and the corresponding uncertainty estimate. Integrity enables applications to make the correct decisions based on the reported position, e.g., when monitoring a robotic arm to decide whether its arm movement are within allowed limit to ensure safety distances to humans and other objects.

Regarding higher accuracy, two promising techniques identified in earlier studies will be considered in Rel-18: one is to take the advantage of the rich 5G spectrum to increase the bandwidth for the transmission and reception of the positioning reference signals through the carrier aggregation, and the other is to use the NR carrier phase measurements. GNSS carrier phase positioning has been used very successfully for centimetre-level positioning but is limited to outdoor applications. GNSS carrier phase positioning also has longer positioning latency and larger power consumption than GNSS code phase positioning due to the need to implement a carrier phase tracking loop to lock the very weak carrier signals. NR carrier phase positioning has the potential for significant advantages over GNSS carrier phase positioning such as shorter positioning latency, and lower UE power consumption, and application to indoor deployments.

SA1 has introduced requirements for LPHAP (Low Power High Accuracy Positioning) for industrial IoT scenarios including use cases such as massive asset tracking, AGV tracking in industrial factory and person localization in danger zones. Requirements are for high accuracy, extreme low power consumption with battery life sustainable up to one or more years. While Rel-17 NR positioning has introduced support for positioning in RRC_IDLE/INACTIVE states, there is a need to evaluate whether and whether the current system allows LPHAP requirements to be met.

Release-17 has specified support for RedCap UEs with reduced bandwidth support and reduced complexity including a reduced number of receive chains. Such UEs could support NR positioning functionality but there is a gap in that the core and performance requirements have not been specified for the positioning related measurements performed by RedCap UEs, and no evaluation was performed to see how the reduced capabilities of RedCap UEs might impact eventual position accuracy. This is gap to be closed by the present WI.

[In Release 17, a work item was carried out to define solutions enabling New Radio and NG-RAN to support Non-Terrestrial Networks (NTN) for transparent payload based GEO and NGSO network scenarios addressing at least 3GPP power class 3 UE with GNSS capability in both Earth fixed and/or moving cell configurations. As part of Release 18, there is a need to define enhancements for NG-RAN based Non-Terrestrial Networks in order to address requirements, if needed based on the study outcome, associated with regulated services regarding a network verified UE location i.e. to be able to check the UE reported location information.]





· Proposal 5: Make the following changes to the justification section:
· Make the editorial changes to the justification paragraph as shown in  Section 2.2.1. 
· Move the scenario/requirements paragraph from the objectives section to the justification section
· Add/remove any relevant sections based on eventual down-scoping or addition of objectives. 


2.2.2	Objective

In [2], a set of objectives are proposed in the WID on NR Positioning Enhancements. The following changes should be made to the justification:

	· 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 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:
· Study (for study phase of X months)
· Define core and performance requirements for positioning measurements performed by RedCap UEs [RAN4]
· 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]
· Positioning support for NTN,
· Study network-based positioning solutions suitable for NTN and identify achievable performance considering privacy and regulation requirements and considering that the number of satellites in view can be limited (including single satellite) [RAN1,RAN2]
· Study possible issues of applying existing network-based positioning solutions in NTN and evaluate possible enhancements if needed. [RAN1,RAN2,RAN3]





The key change is that RedCap positioning should start with a study phase. From the description of the objective,  (a) “evaluate positioning performance…” and (b) “Based on evaluation …” this is essentially a study phase. The study phase may be led by RAN4 to define the core and performance requirements for positioning measurements performed by RedCap UEs. To address the concerns of workload in last 9 months if all the three original objectives are kept, the “study phase” may be set to a shorter duration e.g. 6 months. 

As discussed in Section 1, an NTN positioning objective should be added with discussion on possible down-scoping done separately.

· Proposal 6: Make the following changes to the objectives section:
· RedCap positioning should start with a study phase. The Redcap study phase duration can be reduced to 6 months
· An NTN positioning objective should be added


2.3	Down-scoping Preference

Even without the additional objectives for NTN, the scope of the current objectives in the WID is large and should be down-scoped. To do assist with this, we summarize our view of the priority of each objective:

	Objective
	Details
	Priority

	sidelink positioning
	
	High

	Improved accuracy, integrity, and power efficiency
	
	Medium

	
	Integrity [RAN2 led]
	Medium

	
	accuracy improvement based on PRS/SRS bandwidth aggregation [RAN1 led]
	Low

	
	accuracy improvement based on NR carrier phase measurements [RAN1 led]
	Medium

	
	LPHAP [RAN2 led] 
	Low

	RedCap Positioning
	
	High

	NTN Positioning
	
	Low



Based on this table we have two options
· Option 1: Select up two major objectives including SL positioning. Our preference is SL positioning  and RedCap positioning. 
· Option 2: Keep the current 3 major objectives but reduce the scope of the Improved accuracy, integrity, and power efficiency objective. 
· Two of these are RAN1-led and two of these are RAN2-led. To reduce the scope, one objective for each working group may be down-selected. Alternatively, the objectives may be ranked in order of perceived importance and two of the sub-objectives down-selected. 

On sidelink positioning, the current Rel-17 WI is not yet done. There needs to be careful coordination between the progress of the Rel-17 WI and the start of Rel-18 sidelink positioning as the Rel-17 sidelink WI forms the basis for the Rel-18 sidelink positioning work.
 
Finally, the output of the  Rel-18 study phase should be captured in a new TR. 


· Proposal 7: the scope of the current objectives in the WID is large and should be down-scoped

· Proposal 8: For down-scoping the objectives:
· Option 1: Select up two major objectives including SL positioning. Our preference is SL positioning  and RedCap positioning. 
· Option 2: Keep the current 3 major objectives but reduce the scope of the Improved accuracy, integrity, and power efficiency objective. 

· Proposal 9: Down-scope NTN positioning from Rel-18

· Proposal 10: Carefully coordinate the start of Rel-18 sidelink positioning based on the  progress of the Rel-17 Work Item

· Proposal 11: The output of the  Rel-18 study phase should be captured in a new TR. 


3 Conclusion 
In this contribution, we share our views on the current scope of expanded and improved positioning in Rel-18. Based on the discussions in the previous section, the following observations and proposals are made: 

· Observation 1: there are several topics covering positioning in Rel-18 outside the positioning WI

· Proposal 1: The positioning workload should account for all positioning related topics across in separate SI/WIs.


· Proposal 2: The objectives for Network Verified and Network Based UE Location in the NR NTN Enhancements WI should be moved to the Expanded and Improved Positioning WI.
· A separate discussion should consider down-scoping the objective.

· Proposal 3: The objectives for improved GNSS operations for a new position fix for UE pre-compensation during long connection times and reduced power consumption in the IOT-NTN enhancements WI should be accounted for in the Expanded and Improved Positioning WI workload or considered for movement into the positioning WI.

· Proposal 4: No new topics should be added to the WID e.g. deprioritize Unlicensed support for sidelink positioning and ranging in Rel-18.  

· Proposal 5: Make the following changes to the justification section:
· Make the editorial changes to the justification paragraph as shown in  Section 2.2.1. 
· Move the scenario/requirements paragraph from the objectives section to the justification section
· Add/remove any relevant sections based on eventual down-scoping or addition of objectives. 


· Proposal 6: Make the following changes to the objectives section:
· RedCap positioning should start with a study phase. The Redcap study phase duration can be reduced to 6 months.
· An NTN positioning objective should be added

· Proposal 7: the scope of the current objectives in the WID is large and should be down-scoped

· Proposal 8: For down-scoping the objectives:
· Option 1: Select up two major objectives including SL positioning. Our preference is SL positioning  and RedCap positioning. 
· Option 2: Keep the current 3 major objectives but reduce the scope of the Improved accuracy, integrity, and power efficiency objective. 

· Proposal 9: Down-scope NTN positioning from Rel-18

· Proposal 10: Carefully coordinate the start of Rel-18 sidelink positioning based on the  progress of the Rel-17 Work Item

· Proposal 11: The output of the  Rel-18 study phase should be captured in a new TR. 
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