Page 1
3GPP TSG RAN Meeting #98-e       	                                                                RP-223360
Electronic Meeting, December 12 –16 2022								

Agenda item:	9.2.6
Source:	Lenovo
Title:	Scoping of Rel-18 expanded and improved NR positioning WI
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
During the RAN#97-e meeting [1], the revised SI on expanded and improved NR positioning was approved. The overall study objectives were outlined as follows: 
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· 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 based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the 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 relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· 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 from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [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 RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#98 to see if sufficient information is available for this review.
· Improved accuracy, integrity, and power efficiency:
· Study solutions for Integrity for RAT dependent positioning techniques [RAN2, RAN1]:
· Identify the error sources, [RAN1, RAN2].
· Study methodologies, procedures, signalling, etc for determination of positioning integrity for both UE-based and UE-assisted positioning [RAN2]
· Focus on reuse of concepts and principles being developed for RAT-Independent GNSS positioning integrity, where possible.
· Study solutions for accuracy improvement based on PRS/SRS bandwidth aggregation for intra-band carriers considering e.g. timing errors, phase coherency, frequency errors, power imbalance, etc [RAN4]:
· Study solutions for accuracy improvement based on NR carrier phase measurements [RAN1, RAN4]
· 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
· Study 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, and, if found beneficial, study potential enhancements to help address any limitations [RAN2, RAN1]
· Study is limited to a single representative use case (use case 6 as defined TS 22.104). The choice of selected use case can be reviewed at the start of the study.
· Study is limited to enhancements to RRC_INACTIVE and/or RRC_IDLE state
· Positioning support for RedCap UEs, considering the following:
· Evaluate positioning performance of existing positioning procedures and measurements with RedCap UEs[RAN1]
· 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]



The study objectives have broadly been categorized in terms of SL Positioning, aspects related to improved accuracy, integrity and power efficiency as well as positioning support for RedCap devices.  This contribution provides a discussion on the potential scoping of the WI objectives (normative work) based on the conclusions derived in TR 38.859 [2].
Discussion
SL Positioning
3GPP has already conducted various studies in relation to the general area of SL positioning. The study on "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases" focussed on the positioning requirements for supporting V2X and public safety use cases across different coverage scenarios which has been documented TR 38.845 [3]. SA1 has also specified requirements in TS 22.261 [4] for "Ranging based services" in which the study outcomes were captured in TR 22.855 [5]. In addition, SA1 has also specified positioning accuracy requirements in TS 22.104 [6] for IIoT use cases such as tool tracking, etc.
According to TR 38.859 [2], conclusions were derived on the Scenarios and Requirements for SL positioning, Bandwidth requirements and SL Positioning Solutions. The Target accuracy requirements were defined across the investigated use cases, which assisted in determining whether the target accuracy requirements could be satisfied based on the agreed evaluation assumptions and results. At least in the case of the evaluations in the licensed and ITS spectra, and depending on criteria such as scenarios, evaluation assumptions and employed positioning techniques, it has been concluded that the identified target requirements can be satisfied with different values of SL PRS bandwidths. Furthermore, the SL unlicensed work in the ongoing SL evolution WI has not yet concluded on key aspects regarding the SL unlicensed framework. According to [2], limited SL Positioning evaluations of FR2 were provided and given that the SL beam management has not yet been defined, the normative can initially focus on FR1 aspects.  Therefore, it is recommended that normative work focuses on FR1 Licensed and ITS spectra, at least for Rel-18.
Proposal 1: Normative work on SL Positioning focuses on FR1 Licensed and ITS bands for Rel-18.
In addition, according to TR 38.859 [2], a host of SL Positioning aspects were identified by RAN1 and RAN2 for normative work. RAN1 has determined that positioning techniques such as SL RTT-type solutions, SL-AoA and SL TDoA are to be recommended for normative work. Additionally, RAN1 has also recommended a new SL PRS for SL positioning, a set of SL positioning measurements based on the measurement of SL PRS, resource allocation schemes, power control procedures as well as support for SL PRS transmission based on different cast types. RAN2 has also further determined that aspects related to the SL Positioning procedures/signalling, protocol design between UE and UE and between UE and LMF are to be recommended for normative work. Additional impacts are also foreseen in terms of the interface design between gNB and LMF for enabling certain SL Positioning procedures, which require RAN3 involvement. SA2/SA3 WGs and RAN2 or RAN3 may require alignment on the SL Positioning architectures and security aspects.
Proposal 2: SL Positioning is considered for normative work as per the concluding recommendations in TR 38.859 with RAN1, RAN2 and/or RAN3 centric objectives. Architecture and security impacts from SA WGs, e.g., SA2 or SA3 may need to be considered.
Improved Accuracy, Integrity and Power Efficiency
During the study, accuracy related enhancements were investigated by RAN1 in relation to carrier phase positioning (CPP), while RAN4 investigated the feasibility of PRS/SRS bandwidth aggregation. The target requirements show that up to a few centimetres may be reached at a percentile of 50% based on certain conditions, including high dependency on PRU deployments to enable carrier phase positioning. No target requirements have been established during the CPP evaluation study and therefore it may be challenging to compare gains of the accuracy performance with respect to Rel-17 requirements given the additional conditions and error impairments required in order to support CPP, e.g., deployment of PRUs, initial phase offset errors, etc. It can be noted that Rel-17 positioning evaluations could satisfy the target requirements without the need for PRUs, even though PRUs were defined for the purpose of timing error compensation in Rel-17.
Proposal 3:  Further discussion during RAN#98-e is required to determine if carrier phase positioning (CPP) provides any significant gains when compared to Rel-17 positioning accuracy requirements when considering it for normative work.
RAN4 on the other hand has concluded the feasibility PRS/SRS aggregation for intra-band contiguous carriers in the case of single Tx/Rx chain architectures. Therefore, it is recommended that RAN takes into account RAN4’s feasibility study and considers PRS/SRS bandwidth aggregation for normative work inline with the concluding recommendations of TR 38.859.
Proposal 4:   PRS/SRS bandwidth aggregation is considered for normative work as per the concluding recommendations in TR 38.859 with RAN1 as the leading WG. 
Positioning Integrity has also been studied with recommendations made in [2] to pursue normative work for UE-based and LMF-based integrity for RAT-dependent positioning techniques. RAN2 may continue to lead RAT-dependent positioning integrity normative work, and where necessary further RAN1 involvement may also be considered. 
Proposal 5:   RAT-dependent integrity is considered for normative work as per the concluding recommendations in TR 38.859 with RAN2 continuing as the leading WG.
The LPHAP study also concluded on a list of enhancements recommended for normative work as described in [2] for Use case 6 (Flexible modular assembly area: Tracking of workpiece (in- and outdoor) in assembly area and warehouse) [6]. The enhancements include configuration, measurement and measurement reporting aspects in relation to UL-based, DL-based both (UL+DL)-based positioning methods, that are applicable to UEs in RRC_INACTIVE and/or RRC_IDLE state.   RAN2 may continue to lead LPHAP normative work, and where necessary further RAN1, RAN3, SA2, SA3 involvement may also need to be considered.
Proposal 6:   LPHAP is considered for normative work as per the concluding recommendations in TR 38.859 with RAN2 continuing as the leading WG.
Positioning Support for RedCap Devices
The Redcap positioning study has also concluded on recommending one particular positioning enhancement for RedCap devices, which entails the support of PRS and SRS frequency hopping as captured in [2]. RAN4 may also determine the measurement requirements to support PRS frequency hopping and SRS frequency hopping. Furthermore, RAN2 and/or RAN3 involvement may also be required to support the associated signalling and procedures for frequency hopping, where applicable.
Proposal 7:   RedCap positioning is considered for normative work as per the concluding recommendation in TR 38.859 with RAN1 continuing as the leading WG.
General Management
Considering the number of sub-topics on positioning, the general work load may be similar to the Study phase. The estimated workload for topics where RAN1 and RAN2 are leading WGs, are almost equivalent depending on RAN1’s consideration for enhanced accuracy. RAN1 may continue to be the overall leading WG for the positioning normative work in Rel-18. The initial TU allocation of 12 TUs each for RAN1 and RAN2 according to [7] may also be subject to further discussion depending on the final agreed work item objectives. 
Proposal 8: RAN1 may continue to be the overall leading WG for positioning normative work in Rel-18, while further discussion may be needed on the applicability of the initial TU allocation to the finalized positioning normative work objectives.
Conclusions
The proposals based on the discussion are summarized as follows:
Proposal 1: Normative work on SL Positioning focuses on FR1 Licensed and ITS bands for Rel-18.
Proposal 2: SL Positioning is considered for normative work as per the concluding recommendations in TR 38.859 with RAN1, RAN2 and/or RAN3 centric objectives. Architectural and security impacts from SA WGs, e.g., SA2 or SA3 may need to be considered.
Proposal 3:  Further discussion during RAN#98-e is required to determine if carrier phase positioning (CPP) provides any significant gains when compared to Rel-17 positioning accuracy requirements when considering it for normative work.
Proposal 4:   PRS/SRS bandwidth aggregation is considered for normative work as per the concluding recommendations in TR 38.859 with RAN1 as the leading WG.
Proposal 5: RAT-dependent integrity is considered for normative work as per the concluding recommendations in TR 38.859 with RAN2 continuing as the leading WG.
Proposal 6:   LPHAP is considered for normative work as per the concluding recommendations in TR 38.859 with RAN2 continuing as the leading WG.
Proposal 7:   RedCap positioning is considered for normative work as per the concluding recommendations in TR 38.859 with RAN1 continuing as the leading WG.
Proposal 8: RAN1 may continue to be the overall leading WG for positioning normative work in Rel-18, while further discussion may be needed on the applicability of the initial TU allocation to the finalized positioning normative work objectives.
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