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Abstract of the contribution: This contribution proposes some updates to terminologies and corrected some undefined terminology with the defined term all through the paper.
1.
Discussion
Network-assisted Operation was defined on the last meeting as below: 
	Network-assisted Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.


According to below texts defined in TS 38.305,  “-assisted” means the Network provides measurement data and no positioning calculation, which is different from the behavior expected from the Network, i.e. LMF for this operation mode. 
	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".


It is proposed to rename it as “Network-based Operation”.
Secondly, Application Layer ID is also defined as below:

	Application Layer ID: an identifier identifying a Ranging/SL Positioning-enabled UE within the context of a specific application, is used by the SL Positioning Client UE to identify the target UE and the SL Reference UE in the service request.


Considering that Application Layer ID is used by the application layer of the Target UE/SL Reference UE in the service request, a correction is needed.
Furthermore, the term “third UE” is still used in several places, which should be corrected to be “SL Positioning Client UE” .
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

3.1
Terms

For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [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 RAN WG1 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).
Network-based 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.

Editor's note:
Definition on the terminology of Ranging and Sidelink positioning will be aligned with RAN WGs, and will be revisited when there's any conclusion in RAN WGs.
Application Layer ID: an identifier identifying a Ranging/SL Positioning-enabled UE within the context of a specific application, is used by the SL Positioning Client UE or the application of the Target UE/SL Reference UE to identify the Target UE and the SL Reference UE in the service request.
* * * * Next change * * * *

4.2
Architecture requirements

The enhancement to 5GC architecture shall be able to support Ranging-based services and sidelink positioning in in-coverage, partial coverage and out of network coverage scenarios as defined in TS 22.261 [5] and TR 38.845 [6]:

-
When the UE operates a use case having the corresponding positioning requirements, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage.

The enhancement to 5GC architecture shall be able to support requirements defined in TS 22.261 [5] to enable Ranging-based services and sidelink positioning, specifically the following:

-
support energy efficient UE ranging operation.

NOTE 1:
Solutions to support low power consumption UEs are developed in RAN WGs, alignment for 5GC impact will be considered later.

-
support for a UE to discover other UEs supporting ranging.

-
provide mechanisms for a MNO, or authorized 3rd party, to provision and manage ranging operation and configurations.

-
support mechanisms for a UE to assist another UE to perform ranging of a third UE.

NOTE 2:
It cannot be assumed that all ranging UEs support the same application for exchange of information.

-
allow ranging service between 2 UEs triggered by and exposed to a SL Positioning Client UE.

-
allow ranging service between 2 UEs triggered by and exposed to the application server.

-
support one UE initiating ranging to the other UE.

-
support ranging between UEs belonging to different PLMNs.

-
allow roaming UEs to perform ranging.

The enhancement to 5GC architecture shall be able to support requirements defined in TS 22.186 [7] to enable Ranging-based services and sidelink positioning, specifically the following:
-
support relative position between UEs supporting V2X application.

Both Ranging-based services and sidelink positioning should be based on common architecture.
* * * * Next change * * * *

5.6
Key Issue #6: Ranging and sidelink positioning service exposure to a UE

5.6.1
General description

The Ranging/Sidelink positioning service between 2 Ranging/Sidelink positioning capable UEs may be exposed to a SL Positioning Client UE to obtain the Ranging/Sidelink positioning information between the 2 UEs.

The SL Positioning Client UE may request Ranging/Sidelink positioning information immediately, periodically or at a later time.

The service request can also be initiated by one of the Ranging/Sidelink positioning capable UEs providing the service, i.e. Ranging/Sidelink positioning service is exposed to one of the UEs providing the service. In that case, the SL Positioning Client UE is the same as one of the UEs providing the service.

The following aspects need to be studied for the potential solutions:

-
How does a Ranging/Sidelink positioning capable UE expose the Ranging/Sidelink positioning service to a UE?

-
What Ranging/Sidelink positioning information are to be exposed to a UE?

-
How to authorize the SL Positioning Client UE to consume the Ranging/Sidelink positioning service?

-
How to support Ranging/Sidelink Positioning request?
NOTE:
For direct communication related aspects, V2X and/or ProSe architecture is used as the basis, and V2X and ProSe solutions will be reused as much as possible. Coordination with FS_5G_ProSe_Ph2 study may be required if any impact to R18 ProSe solution is identified.
* * * * Next change * * * *

6.25.2
Functional descriptions

When the service request is initiated by the upper layer of UE1/UE2, the UE1/UE2 triggers the Ranging/SL positioning procedure to the other UE directly.

NOTE 1:
Ranging/SL positioning procedure includes Ranging/Sidelink positioning discovery and service operations, which will be addressed in the solutions under KI#3 and KI#4.
When the service request is initiated by the SL Positioning Client UE, the communication between the SL Positioning Client UE and UE1/UE2 for transmitting the service request and result reporting can be over PC5 or Uu:

-
If the SL Positioning Client UE is in proximity of UE1/UE2, the service request and the result reporting are transmitted over PC5;

-
Otherwise, the service request and the result reporting are transmitted over Uu, i.e. through the network.

The SL Positioning Client UE attempts to discover UE1/UE2:
-
If either UE1 or UE2 is successfully discovered, the SL Positioning Client UE sends the service request to the discovered UE over PC5;

-
Otherwise, the SL Positioning Client UE sends the service request to one of the UEs over network.

If the SL Positioning Client UE sends the service request to UE1/UE2 over network, the SL Positioning Client UE sends the request to its serving AMF, and the serving AMF of the SL Positioning Client UE needs to select the UE under network coverage to deliver the service request. The serving AMF of the SL Positioning Client UE retrieves the serving AMF of UE1/UE2 from the UDM, and then sends the service request to the selected UE through its serving AMF over NAS. The selected UE triggers the Ranging/Sidelink positioning procedure.
NOTE 2:
The service request will only be sent to one of UE1 or UE2. If both UE1 and UE2 are in network coverage, i.e. serving AMF address(es) for both UE1 and UE2 can be retrieved from UDM, serving AMF of the SL Positioning Client UE randomly selects a UE to deliver the service request.

NOTE 3:
This solution assumes that UE1 and UE2 are capable of handling Ranging/Sidelink positioning measurement and result calculation, and no LMF involvement is needed.
The Ranging/SL positioning service request includes the following parameters:
-
Application Layer ID of Reference UE.
-
Application Layer ID of Target UE.
-
Result content: distance, angle or both.
-
Required QoS.
Editor's note:
Whether there are any other parameters in the Ranging/SL positioning service request is FFS.

GMLC maintains a mapping table between Application Layer ID(s) and SUPI of the UE. This can be pre-configured by the operator, or is registered by the UE during UE Policy Association Establishment. For the latter case, during the registration, UE includes Ranging/SL Positioning Application Layer ID(s) in the UE Policy Container to the PCF. If the Application Layer ID(s) is received, PCF registers it together with UE SUPI into the GMLC for later use.

For the case where the SL Positioning Client UE has to send the Ranging/Sidelink positioning request to the target UE/reference UE via 5GC, when AMF receives a Ranging/Sidelink positioning request from the SL Positioning Client UE, it queries GMLC for UE SUPIs based on their Application Layer IDs contained in the Ranging/Sidelink positioning request, and then continues with the following steps.
Editor's note:
It is FFS whether it is possible that the mapping table between Application Layer ID(s) and SUPI of the UE can be managed by other 5GC NF.

* * * * Next change * * * *

6.25.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:
-
UE: supports initiating Ranging/SL Positioning procedure; receives Ranging/SL Positioning service request from AMF or the SL Positioning Client UE; sends Ranging/SL Positioning result to AMF or the 3rd UE.

-
AMF: receives and forwards the Ranging/SL Positioning service request to the UE1; receives and forwards the Ranging/SL Positioning result to the SL Positioning Client UE; SUPI query

-
GMLC: SUPI query and Application Layer ID registration
-
PCF: Application Layer ID registration

-
NAS: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result.

-
PC5: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result.

* * * * Next change * * * *

6.33.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:

-
UE: supports initiating Ranging/SL Positioning procedure; receives Ranging/SL Positioning service request from AMF or the SL Positioning Client UE; sends Ranging/SL Positioning result to AMF or the 3rd UE, SL Positioning server functionalities; SL Positioning Server UE discovery and selection; notification to 5GC that no SL Positioning Sever UE is available.

-
AMF: receives and forwards the Ranging/SL Positioning service request to the UE1; receives and forwards the Ranging/SL Positioning result to the SL Positioning Client UE, handle notification about no available SL Positioning Sever UE.

-
NAS: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result; notification to 5GC that no SL Positioning Sever UE is available.

-
PC5: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result.

* * * * End of change * * * *[image: image1.png]
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