3GPP TSG-RAN2 #119
R2-2208582 
Online, Augest 17 – 29, 2022      

 


Agenda Item:
8.2.2
Source: 
Xiaomi
Title:  
Discussion on SL positioning
Document for:
Discussion and Decision

Introduction

The study item positioning enhancement has been agreed in [1] with the following objective:

-
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]

In this contribution, we will address on this aspect.
Discussion
Scenario
According to SID [1], the following Scenario/requirements are considered:
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

In our understanding, the coverage scenarios supported should be use case agnostic, i.e. the coverage scenarios supported should be applicable to all the use cases.

RAN2 to confirm that the coverage scenarios supported for SL positioning should be applicable to all the use cases.

In some scenarios, multiple UEs (except the UE to be positioned ) will be involved in SL positioning, e.g. SL-TDOA positioning. We refer to these UEs as assistant UE. It is unclear whether the assistant UEs should have available GPS information (GPS capable and be able to acquire GPS information). In our view, assistant UE may be deployed in door scenario, we cannot assume that assistant UE is GPS available. And we also cannot assume that the assistant UE is location aware and in coverage.

RAN2 to confirm that it is not always assumed that the assistant UE is GPS available or location aware when multiple assistant UEs are involved in SL positioning, e.g. SL-TDOA.
RAN2 to confirm that it is not always assumed that the assistant UE is in coverage, when multiple assistant UEs are involved in SL positioning, e.g. SL-TDOA.
RAN2 may specify multiple SL positioning methods, it should not be assumed that the assistant UE supports all the SL positioning methods.
RAN2 to confirm that it should not be assumed that the assistant UE supports all the SL positioning methods.
SL positioning may be single hop or multi-hop, as illustrated below:
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To simplify RAN2 work, multi-hop SL positioning can be supported without RAN2 impact.
From RAN2 perspective, multiple-hop SL positioning with RAN2 impact is not considered.
Due to the fast movement of V2X UEs, SL positioning may be interrupted due to e.g. unavailable SL PRS resources, or unavailable assistant UE. However, this can be mitigated by reducing the latency of SL positioning and by providing more up to date assistant UE and SL PRS configuration. Even the SL positioning fails, UE can simply initiate another SL positioning. In fact, Uu positioning doesn’t do optimization on this either. Thus, we suggest:
The issue related to anchor UE/SL PRS becoming unavailable due to mobility during SL positioning is not considered in this release.
In RAN1 #109e meeting, it was agreed that:

	Agreement
Following two operation scenarios are considered for studies on SL positioning:

Scenario 1: PC5-only-based positioning

Scenario 2: Combination of Uu- and PC5-based positioning solutions


RAN2 can align with RAN1 on this, and we suggest that:

RAN2 to agree that both PC5-only-based positioning and Combination of Uu- and PC5-based positioning are studied.
Architecture
The architecture for supporting SL positioning is shown in the following figure.
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Fig 1 architecture for supporting SL positioning
Note 1: The SET function of UE outside NG-RAN coverage is used for the case that UE communicates with SLP through SL U2N Relay. But this scenario is not considered as SL positioning.

Note 2: Whether the PC5 include both LTE PC5 and NR PC5 is to be decided.
RAN2 to adopt the fig 1 as the architecture for supporting SL positioning.

RAN2 to agree that the use of LTE PC5 link is not excluded.
SL based positioning methods
The SL based positioning methods can be categorized into:

Cat 1: RAT-independent SL positioning method, e.g. SL A-GNSS, SL WLAN, SL bluetooth, SL sensor;
Cat 2: RAT-dependent SL positioning method, e.g. SL RTT, SL TDOA, SL AOA/AOD, SL carrier phase.
For cat 1, it may be applicable for the case of out of coverage scenario, where assistant information relating to GNSS/WLAN/Sensor/TBS can be transfered from the assistant UE to the target UE. For example, if assistant UE is out of coverage, but it can acquire GNSS information (e.g. Ephemeris, reference time), it can provide these assistant GNSS information to the target UE to accelerate the GNSS positioning of target UE. 
For cat2:

SL-RTT: RAN1 has agreed to study both single-sided RTT and double-sided RTT. Applicable to relative positioning, ranging and absolute positioning.
SL-AOA: RAN1 has agreed to study both AOA and ZOA. Applicable to relative positioning, ranging and absolute positioning.
SL-AOD: RAN1 has agreed that it corresponds to a method where RSRP and/or RSRPP measurements similar to the DL-AoD method in Uu, and both AOD and ZOD are considered. Applicable to relative positioning, ranging and absolute positioning.
SL TDOA: Applicable to relative positioning, and absolute positioning.
SL carrier phase: RAN1 will further check whether to consider SL carrier phase positioning after the study of carrier phase positioning and the evaluation of SL positioning is progressed.

RAN2 to agree studying the following RAT dependent SL positioning: SL-RTT/SL-AOA/SL-AOD/SL-TDOA.
RAN2 to agree studying the following RAT independent SL positioning: SL-A-GNSS, SL-WLAN, SL-BlueTooth, SL-Sensor, SL-TBS.
RAN2 to postpone the SL carrier phase positioning until progress is made in RAN1 on SL carrier phase positioning.

Protocal layering
SL positioning without LMF involved
Similar to the LPP protocol for supporting Uu based positioning, to support SL positioning between UEs, a new protocol can also be introduced: Sidelink Positioning Protocol (SLPP). The SLPP is terminated between a target device and a positioning assitant device communicating using sidelink. 

RAN2 to agree to introduce a new protocol: Sidelink Positioning Protocol (SLPP).

Similar to LPP that can use either the control- or user-plane protocols as underlying transport, SLPP can also use control- or user-plane protocols as underlying transport. 
RAN2 to agree to that SLPP can use either control- or user-plane protocols as underlying transport.

In the figure below, option 1/2/3 is the illustration of using control plane protocol as underlying transport. Option 4 is the illustration of using user plane protocol as underlying transport.
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If control plane protocol is used as underline transport, RAN2 to discuss whether SLPP is above PC5-S or above RRC or above PDCP.
SL positioning with LMF involved
When LMF is involved, UE may also communicates with LMF e.g. on SL positioning assistant data. The communication between UE and LMF should reuse LPP procedure with possible enhancement to accommodate information needed for SL positioning.
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For SL positioning, UE and LMF can exchange information needed for SL positioning based on LPP protocol with potential enhancement.
SLPP operation
SL Positioning procedures in the NG-RAN are modelled as transactions of the SLPP protocol using the procedures defined in this section. A procedure consists of a single operation of one of the following types:

-
Exchange of SL positioning capabilities;

-
Transfer of assistance data;

-
Transfer of location information (positioning measurements and/or position estimate);

-
Error handling;

-
Abort.

 Capability transfer
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 Assistance data transfer
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 Location information transfer
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 Error
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SLPP procedure consists of a single operation of one of the following types:

-
Exchange of SL positioning capabilities;

-
Transfer of assistance data;

-
Transfer of location information (positioning measurements and/or position estimate);

-
Error handling;

-
Abort.

UE roles
Depends on the positioning method, two or more UEs can participate in the SL positioning. RAN1 has agreed the following UEs for SL positioning:

Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).

Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 

RAN2 is suggested to adopt the definition of target UE and anchor UE agreed in RAN1.

For SL positioning e.g. TDOA, multiple anchor UEs would be involved. If target UE needs to coordinate with every anchor UEs, a lot of signalling will be involved. Besides, anchor UEs also needs to coordinate with each other regarding the SL PRS resources and time synchronization. So, it would be beneficial that there will be one master anchor UE responsible for communicating with target UE and coordinating among the anchor UEs. Thus, we suggest:
RAN2 is suggested to adopt the role of Master anchor UE and slave anchor UE.

Conclusions  

RAN2 to confirm that the coverage scenarios supported for SL positioning should be applicable to all the use cases.

RAN2 to confirm that it is not always assumed that the assistant UE is GPS available or location aware when multiple assistant UEs are involved in SL positioning, e.g. SL-TDOA.
RAN2 to confirm that it is not always assumed that the assistant UE is in coverage, when multiple assistant UEs are involved in SL positioning, e.g. SL-TDOA.
RAN2 to confirm that it should not be assumed that the assistant UE supports all the SL positioning methods.
From RAN2 perspective, multiple-hop SL positioning with RAN2 impact is not considered.
The issue related to anchor UE/SL PRS becoming unavailable due to mobility during SL positioning is not considered in this release.
RAN2 to agree that both PC5-only-based positioning and Combination of Uu- and PC5-based positioning are studied.
RAN2 to adopt the fig 1 as the architecture for supporting SL positioning.

RAN2 to agree that the use of LTE PC5 link is not excluded.
RAN2 to agree studying the following RAT dependent SL positioning: SL-RTT/SL-AOA/SL-AOD/SL-TDOA.
RAN2 to agree studying the following RAT independent SL positioning: SL-A-GNSS, SL-WLAN, SL-BlueTooth, SL-Sensor, SL-TBS.
RAN2 to postpone the SL carrier phase positioning until progress is made in RAN1 on SL carrier phase positioning.

RAN2 to agree to introduce a new protocol: Sidelink Positioning Protocol (SLPP).

RAN2 to agree to that SLPP can use either control- or user-plane protocols as underlying transport.

If control plane protocol is used as underline transport, RAN2 to discuss whether SLPP is above PC5-S or above RRC or above PDCP.

For SL positioning, UE and LMF can exchange information needed for SL positioning based on LPP protocol with potential enhancement.
SLPP procedure consists of a single operation of one of the following types:

-
Exchange of SL positioning capabilities;

-
Transfer of assistance data;

-
Transfer of location information (positioning measurements and/or position estimate);

-
Error handling;

-
Abort.

RAN2 is suggested to adopt the definition of target UE and anchor UE agreed in RAN1.

RAN2 is suggested to adopt the role of Master anchor UE and slave anchor UE.
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