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1 Introduction

This document is intended to collect views on the incoming LS from SA2 [1] on terminology alignment and provide reply LS to SA2 as per the following email discussion guidelines:

· [AT119bis-e][423][POS] LS to SA2 on SL positioning terminology (Xiaomi)


Scope: Discuss the LS in document R2-2209351 and develop a response.


Intended outcome: Report and agreeable LS


Deadline: Friday 2022-10-14 1000 UTC (for comments)

Companies are invited to provide views on the issues listed in this document.

2 Contact information
	Company
	Name
	Email Address

	Xiaomi
	xiaowei jiang
	jiangxiaowei@xiaomi.com

	Ericsson
	Ritesh Shreevastav
	Ritesh.shreevastav@ericsson.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion
SA2 has defined the following terminologies on ranging/SL positioning in S2-2207129/R2-2209188 [1]:

	Ranging: refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.

SL Reference UE: A UE, supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., using sidelink.

NOTE 1:
SL Reference UE is understood as "Anchor UE" in RAN1 TR 38.859 [21].

NOTE 2: “Reference UE” mentioned in KIs and Solutions of this TR refers to “SL Reference UE”.

Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.

SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEsover PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.

SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.

NOTE 3: The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.

Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).

Networkassisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.

UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.

NOTE 4:
For UE-only Operation, the communication among UEs are over PC5.
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.




In the following sections, rapporteur suggest to discuss them one by one.
3.1  Ranging
SA2 definition: 

	Ranging: refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.


RAN1 definition:

	Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.


The only difference between RAN1 and SA2 is whether distance is between two UEs or two or more UEs. In rapporteur perspective, RAN1’s definition doesn’t preclude that ranging cannot be performed in a 1-to-M manner. It is more from the basic measurement required point of view, and is solution agnostic. Besides, RAN1 definition is aligned with the ranging definition in TS22.261:

Ranging: refers to the determination of the distance between two UEs and/or the direction of one UE from the other one via direct device connection.

Question 1)
What is your preferred option regarding the definition of ranging?

· Option 1: RAN1 definition on Ranging
· Option 2: SA2 definition on Ranging
	Company
	Preferred Option(s)
	Additional comments 

	Ericsson
	Option 1
	SA2 definition is a bit over-whelming with too many terms and too many UEs. RAN1 is simple and easy to understand.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2  SL Reference UE & Located UE
SA2 definition:

	SL Reference UE: A UE, supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., using sidelink.

NOTE 1:
SL Reference UE is understood as "Anchor UE" in RAN1 TR 38.859 [21].

NOTE 2: “Reference UE” mentioned in KIs and Solutions of this TR refers to “SL Reference UE”.


RAN2/RAN1 definition:

	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.  FFS: clarification of the knowledge of the anchor UE.


SA2 has aligned its “SL reference UE” definition with RAN1/RAN2 but removed the FFS part. Instead, SA2 defined another kind of SL reference UE with known location, i.e. located UE: 

	Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.


Clearly, in SA2’s definition, SL reference UE can either has the knowledge of its location or not. If it has  its location, it is considered as located UE. 

To align with SA2’s definition, there are following options:

-
Option 1: remove the FFS part.

-
Option 2: replace the FFS part with the following[4]:

· The location of the anchor UE is known or is able to be known using Uu based positioning. One or more Anchor UEs may be used to determine the location of a Target UE using Sidelink Positioning.

· Anchor UE may assume an Assistant UE role as per the SA2 definition.”

· Anchor UE may assume a SL Positioning Server UE role as per the SA2 definition.

-
Option 3: Ask SA2 to use the term of “anchor UE” instead of “SL reference UE” amd adopt the definition exactly adopted by RAN1/RAN2

-
Option 4: Wait for RAN1 conclusion on the FFS part and adopt whatever agreed by RAN1.
For option 2, [4] clarifies that an anchor UE has to have a known location by nature of the definition, as a non-anchor UE may be converted to an anchor-UE via Uu or other location determination procedures. For option 3, rapporteur’s understanding is that it is SA2’s freedom to use any term as long as the definition is aligned with RAN.
Question 2.1)
What is your preferred option regarding the definition of anchor UE?

-
Option 1: remove the FFS part.

-
Option 2: replace the FFS part with the following[4]:

· The location of the anchor UE is known or is able to be known using Uu based positioning. One or more Anchor UEs may be used to determine the location of a Target UE using Sidelink Positioning.
· Anchor UE may assume an Assistant UE role as per the SA2 definition.”

· Anchor UE may assume a SL Positioning Server UE role as per the SA2 definition.

-
Option 3: Ask SA2 to use the term of “anchor UE” instead of “SL reference UE” and use the definition of anchor UE exactly adopted by RAN1/RAN2.

-
Option 4: Wait for RAN1 conclusion on the FFS part and adopt whatever agreed by RAN1.
	Company
	Preferred Option(s)
	Additional comments 

	Ericsson
	Option 4
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Regarding SA2’s definition on located UE, [5] suggests to adopt the definition of located UE in RAN2, while [2] suggests to ask SA2 to not use the term of “located UE” but integrate it into SL reference UE. 

Question 2.2)
Under the assumption that anchor UE can be either with or without the knowledge of its location, what is your preferred option regarding the definition of located UE?

· Option 1: RAN2 to adopt the definition of located UE

· Option 2: Ask SA2 to integrate located UE into SL reference UE

· Option 3: RAN2 to not adopt the definition of located UE

· Option 4: Others

	Company
	Preferred Option(s)
	Additional comments 

	Ericsson
	Option 4, Option 3
	TS 38.305 already has definition of PRU. Isn’t PRU same as located UE? SA2 seems to be overall defining too many new term and complicating the architecture.


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Besides, in [3], it explains that, according to SA2 definition, it seems that SL reference UE corresponds to the anchor UE in relative positioning; while located UE corresponds to the anchor UE in absolute positioning. Thus, it suggests to send a LS to SA2 to confirm that:

· SL Reference UE corresponds to the role of Anchor UE in relative positioning that the location of the anchor UE can be unknown.
· Located UE corresponds to the role of Anchor UE in absolute positioning that the location of the anchor UE should be known.

However, rapporteur thinks that, from the definition of SL reference UE and located UE, SL reference UE includes located UE and UE without location known, it can have a role in both relative positioning and absolute positioning. For located UE, it is quite clear that the location of the anchor UE is used for absolute positioning. There is no ambiguity on this two definition.
Question 2.3)
Do you agree that there is no need to send a LS to SA2 to confirm the following: 

· SL Reference UE corresponds to the role of Anchor UE in relative positioning that the location of the anchor UE can be unknown.
· Located UE corresponds to the role of Anchor UE in absolute positioning that the location of the anchor UE should be known.

	Company
	Agree/Disagree
	Additional comments 

	Ericsson
	Too early to send LS
	We should 1st see if Located UE is needed or not and also if we will adopt SA2 SL Reference UE or simply RAN1 Anchor UE.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.3  Target UE

SA2 definition: 

	Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.


RAN2 definition:

	Target UE: UE to be positioned.


SA2’s definition mentioned with the support of SL reference UE and using SL. Although RAN2’s definition doesn't have it, rapporteur thinks that SL positioning always involves anchor UE and SL. Thus, the definition of target UE is actually aligned with RAN2.

Question 3)
Do you agree that the definition of target UE in SA2 and RAN2 is aligned?

	Company
	Agree/Disagree
	Additional comments 

	Ericsson
	Disagree, SA2 definition is confusing
	We should simply adopt RAN2 definition which is simple and easy to follow.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.4  Assistant UE

SA2 definition:

	Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.


There is no corresponding definition of assistant UE in RAN1/RAN2. In rapporteur’s understanding, assistant UE relates to the scenario that there is no direct link between target UE and anchor UE, so a third UE (i.e. assistant UE) will assist the SL positioning between target UE and anchor UE. Only one hop is considered in SA2, and the assistant UE does not serve as a repeater to forward the ranging/SL positioning signals from/to anchor UE/Target UE. RAN2 has not discussed this scenario. In rapporteur’s view, RAN2 need first discuss whether RAN2 will consider this scenario. 

Question 4.1)
Whether the role of assistant UE is supported in RAN2 if SA2 concludes to support it?

	Company
	Yes/No
	Additional comments 

	Ericsson
	No
	We need to see why UWB is successful. It is simple ranging between 2 UEs. We need to strive to provide a simple solution; not make it complicated or paper feature with complicated scenarios/multiple considerations.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 4.2)
If the answer to Q4.1 is yes, whether RAN2 adopts the definition of assistant UE in SA2?

	Company
	Yes/No
	Additional comments 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.5   Sidelink Positioning

SA2 definition:
	Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.


RAN1 definition:

	Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.


For sidelink positioning definition, the only difference between RAN1 and SA2 definition is whether using reference signals transmitted over SL. From RAN2 point of view, the key issue is whether SL positioning always involves reference signals transmission. To be more specific, [7] suggests to support two categories of SL positioning:

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, [1] further explains that 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.
If RAT-independent SL positioning method is to be agreed by RAN2, it doesn’t involves reference signals transmission. Then there would be no need to have the the limitation of “using reference signals transmitted over SL” in SL positioning definition. As RAT-independent positioning is invisible to RAN1, RAN1 doesn’t need to consider it. 

Question 5.1)
Whether RAT-independent SL positioning method, e.g. SL A-GNSS is supported for SL positioning?

	Company
	Yes/No
	Additional comments 

	Ericsson
	No
	We should not complicate. We should only consider SL Reference signal-based positioning at least for Rel-18. 


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 5.2)
What is your preferred option regarding the definition of SL positioning in RAN2?

· Option 1: RAN1 definition on SL positioning
· Option 2: SA2 definition on SL positioning
	Company
	Preferred Option(s)
	Additional comments 

	Ericsson
	Option 1
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.6  SL Positioning Server UE

SA2 definition:

	SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEsover PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.


Regarding definition of SL Positioning Server UE, RAN2 agreed that:

	=> RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.


One company suggest in [6] to ask SA2 to remove SL Positioning Server UE from terminologies and consider that Target UE or SL Reference UE have the capability of location calculation on behalf of UE’s which are not capable of computing the location themselves. However, from rapporteur point of view, RAN2 has already decided to follow SA2 decision on the introduction of SL positioning server UE. There is no need to reopen the discussion in RAN2.

According to the definition of SL positioning server UE, only location calculation functionality is mentioned. From rapporteur poinit of view, SL positioning server UE is more like LMF. It should be able to perform more functionalities of LMF. According to TS 23.273, LMF possesses the following functionalities:

-
Manages the overall co-ordination and scheduling of resources required for the location of a UE that is 
registered with or accessing 5GCN.

-
Calculates or verifies a final location and any velocity estimate and may estimate the achieved accuracy.

-
Support a request for a single location received from a serving AMF for a target UE.

-
Support a request for periodic or triggered location received from a serving AMF for a target UE.

-
Determine type and number of position methods and procedures based on UE and PLMN capabilities, 
QoS, UE connectivity state per access type, LCS Client type, co-ordinate type and optionally service 
type.

-
Report UE location estimates directly to a GMLC for periodic or triggered location of a target UE.

-
Support cancelation of periodic or triggered location for a target UE.

-
Support the provision of broadcast assistance data to UEs via NG-RAN in ciphered or unciphered form 
and forward any ciphering keys to subscribed UEs via the AMF.

-
Support change of a serving LMF for periodic or triggered location reporting for a target UE.

-
Support of receiving stored UE Positioning Capability from AMF and support of providing updated UE 
Positioning Capability to AMF.

-
Map the UE location to a country or an international area based on the request from AMF.

-
Support determination of a UE location at a scheduled location time.

It is rapporteur’s understanding that at least the functionality of managing the overall co-ordination and scheduling of resources, determining type and number of position methods and procedures are essential for out of coverage scenario. Besides, [8] also suggests SL positioning server UE to determine how many and which UEs act as anchor UEs. Rapporteur thinks it is also a valid suggestion for positioning methods e.g. SL TDOA, SL-AOA.
Question 6.1)
From RAN2 perspective, which of the following functionalities aside from location calculation should also be considered as a functionality of SL positioning server UE?

· a): managing the overall co-ordination and scheduling of resources

· b): determining type and number of position methods

· c): determine how many and which UEs act as anchor UEs

· d): Other

	Company
	Preferred Option(s)
	Additional comments 

	Ericsson
	D
	SA2 has not fully concluded on SL Positioning Server.
Even if SA2 considers, we need to wait for SA3. Pls note that the reason to not allow gNB to host the location server (local-LMF; as discussed in Rel-16 Positioning Study) was that gNB was considered vulnerable in terms of security as compared to Core Network. So, it sounds a bit alarming that UE can host the location server.

Pls note that for resource coordination we will use Mode1, mode2 based resource allocation and Inter-UE coordination to remove collision etc. based upon SL communication framework and we do not need to introduce yet another a new mechanism based upon server.

Ranging should be simple between two UEs where both take part, grab the resources, exchange their capabilities, decide upon method, and calculate the ranging. This can be also extended to a group without as such requiring a server.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 6.2)
Do you agree to send LS to SA2 to ask them to take the addition functionalities of SL positioning server UE identified in Q6.2 into account, if any?

	Company
	Yes/No
	Additional comments 

	Ericsson
	
	We can inform SA2 that SL UE location server is not needed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.7  SL Positioning Client UE

SA2 definition:

	SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.

NOTE 3: The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.


Rapporteur think that SL Positioning Client UE is invisible to RAN2, there is no need for RAN2 to define it.

Question 7)
Do you agree that there is no need for RAN2 to define SL Positioning Client UE?

	Company
	Yes/No
	Additional comments 

	Ericsson
	Yes
	In OOC environment when we don’t have network node, we don’t need to replicate all NW element from UEs. We need to keep it simple else it will become only paper work.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.8  Relative Positioning

SA2 definition:

	Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.


Regarding the term relative positioning, both RAN1 and RAN2 have not defined it. From RAN2 point of view, rapporteur thinks we can adopt SA2 definition, which actually refers to the relative positioning definition in TS22.261.

Question 8)
Do you agree that RAN2 adopt SA2’s definition on relative positioning?

	Company
	Yes/No
	Additional comments 

	Ericsson
	No
	Let RAN1 decide it.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.9  Network assisted Operation

SA2 definition:

	Networkassisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.


Regarding the term Network assisted Operation, it is not aligned with RAN2 using of ‘assisted’. According to TS38.305, suffix "-assisted" refers to node that provides measurements rather than making positioning calculation. However, SA2 Network assisted Operation involves network node calculating results.
	TS38.305: 

As used in this document, the suffixes "-based" and "-assisted" refer respectively to the node that is responsible for making the positioning calculation (and which may also provide measurements) and a node that provides measurements (but which does not make the positioning calculation). Thus, an operation in which measurements are provided by the UE to the LMF to be used in the computation of a position estimate is described as "UE-assisted" (and could also be called "LMF-based"), while one in which the UE computes its own position is described as "UE-based".


Question 9)
Do you agree to ask SA2 to align the use of the suffixes "-based" and "-assisted" with TS38.305?

	Company
	Yes/No
	Additional comments 

	Ericsson
	No
	There is no UE-Based or UE-Assisted in SL. Else we will confuse the current terminology as well. These are defined for in coverage scenario or partial coverage. But when NW node is not involved, we do not need to associate UE-Based or UE-Assisted

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Conclusions  

TBD
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