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Abstract of the contribution: This contribution proposes a new solution on Ranging/Sidelink positioning with the assistance of assistant UE for Study on Ranging based services and sidelink positioning. 
1.
Discussion
The ranging service operation between two UEs may need the assistance of another UE (e.g. assistant UE) if the direct ranging/sidelink positioning between the reference UE and the target UE cannot be supported. The direct communication between reference UE and assistant UE and between target UE and assistant UE are respectively supported, so that the assistant UE can help on measurement and data transmission.

Key Issue #2 is specified to address how to enhance the 5GS to support ranging service operation procedures with the assistance of another UE (e.g. assistant UE).

At least the following aspects need to be considered in potential solutions:

-
How to discover and determine the assistant UE for ranging service?

-
What parameters need to be exchanged between different UEs (reference UE, assistant UE, target UE) during ranging service operation procedures?

-
How the reference UE or target UE gets the ranging result with the assistance of the assistant UE during the ranging service operation procedures?
This paper proposes a solution to KI#2.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues
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* * * * Next change * * * *

6.X
Solution #X: Ranging/Sidelink positioning with the assistance of assistant UE
6.X.1
General

This solution is to address KI#2.
When UE1 receives a service request for Ranging/Sidelink positioning between UE1 and UE2, it triggers Ranging/Sidelink operation. At the time UE1 triggers Ranging/Sidelink operation, UE1 doesn’t know if direct communication between UE1 and UE2 is possible, no matter whether UE2 has been successfully discovered, because UE2 may move to a place where direct communication is not possible. 
When UE1 sends out the service request, it expects that this service request is received by UE2 directly. If it can’t be achieved, it has to sort help from the assistant UE who can assist the Ranging/Sidelink positioning between UE1 and UE2, i.e. who can perform Ranging/Sidelink positioning respectively with UE1 and UE2, and can transmit the measurement data in between.
In case multiple assistant UEs are available, UE1 needs to discover and select one or multiple assistant UE to participate Ranging/Sidelink positioning between UE1 and UE2.
Ranging/Sidelink positioning is performed between one or multiple assistant UE and UE1 and between one or multiple assistant UE and UE2. 
The final result of Ranging/Sidelink positioning between UE1 and UE2 can be derived from the measurement data of Ranging/Sidelink positioning between assistant UE and UE1 and the measurement data of Ranging/Sidelink positioning between assistant UE and UE2. 
6.X.2
Functional descriptions
An assistant UE has the following functionality:

· Ranging/Sidelink positioning measurement 
· Relay Ranging/Sidelink positioning measurement data and/or result between UE1 and UE2
· Ranging/Sidelink positioning result calculation (optional)
To discover and select an assistant UE, UE1 broadcast the Ranging/Sidelink positioning request. UE1 includes in the Ranging/Sidelink positioning request an indication of “assistant UE allowed” in addition to the other parameters (e.g. UE1 ID and UE2 ID, Ranging/Sidelink positioning content (i.e. distance, direction) QoS requirement). “Assistant UE allowed” indicates that Ranging/Sidelink positioning with the assistance of another UE is acceptable. 

NOTE 1: The UE1 and UE2 ID may be application layer ID.

When the broadcast Ranging/Sidelink positioning request is received over PC5, UE matches with the UE2 ID. If UE2 can receive the request directly, it responds to UE1. If the UE is authorized as the Ranging/Sidelink positioning assistant UE at the current PLMN, time and location by 5GC and when it receives from the Ranging/Sidelink positioning request the “Assistant UE allowed” indication, it checks locally if UE2 is already discovered. UE2 may maintain a list of UEs that are discovered by itself. In that case, UE2 searches from the list for UE2. If UE2 is already discovered, the assistant UE responds to UE1; otherwise, the assistant UE triggers UE2 discovery procedure and responds to UE1 when UE2 is successfully discovered.
NOTE 2: If UE2 is also authorized as the Ranging/Sidelink positioning assistant UE at the current PLMN, time and location by 5GC, it responds to UE1 as UE2.
UE1 may receive response from UE2 directly, and/or one or multiple responds from assistant UE(s):

- if UE1 receives response from UE2 directly, it initiates Ranging/Sidelink positioning procedure to UE2

- Otherwise, if UE1 receives one or multiple responds from assistant UE(s), UE1 selects one or multiple  assistant UE who sends the response first.

Since UE1 prefers direct Ranging/Sidelink positioning with UE2 than using assistant UE, UE1 may wait for a while to receive response from UE2 after a respond is received from any assistant UE. A timer may be configured at UE1. When time is up, if no respond from UE2 is received, UE1 determines to use assistant UE. The timer may be started when the first response is received from any assistant UE or may be started when Ranging/Sidelink positioning request is sent. 

When Ranging/Sidelink positioning uses assistant UE and the assistant UE is determined, UE1 initiates Ranging/Sidelink positioning procedure to the selected assistant UE. An assistant UE ID is included in the request in addition to other parameters (e.g. UE1 ID and UE2 ID, Ranging/Sidelink positioning content (i.e. distance, direction) QoS requirement) to indicate that Ranging/Sidelink positioning between UE1 and UE2 will be performed with the assistance of the assistant UE.

When the selected assistant UE receives Ranging/Sidelink positioning request which contains its own ID as the assistance UE ID, it performs Ranging/Sidelink positioning with UE1, initiates the Ranging/Sidelink positioning to UE2, and includes in the request UE1 ID and assistance UE ID, and performs Ranging/Sidelink positioning with UE2
The measurement data/result will be shared among UE1, UE2 and assistant UE to derive the Ranging/Sidelink positioning result, and one of UE1, UE2 and assistant UE calculates the result based on the measurement data/result.
Service authorization and policy/parameter provisioning take place during registration or UE triggered Policy provisioning. A UE capable of being Ranging/Sidelink positioning assistant UE indicates the capability in the UE Policy Container to the PCF. The PCF authorizes the UE as Ranging/Sidelink positioning assistant UE based on the capability received in the UE Policy Container and other inputs.
NOTE 3: Details on how a UE is authorized as an assistant UE is developed in solutions for KI#1. 
6.X.3
Procedures
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Figure 6.X.3-1 Procedure of Ranging/Sidelink positioning with the assistance of assistant UE
1. UE1 and UE2 are authorized as Ranging/Sidelink positioning reference/target UE at the current PLMN, time and location. Assistant UE A, assistant UE B, and Assistant UE C are authorized as Ranging/Sidelink positioning assistant UE at the current PLMN, time and location.

2. UE1 receives a Ranging/Sidelink positioning request from is application layer, 3rd party UE or 5GC NF for Ranging/Sidelink positioning between UE1 and UE2.

3. UE1 broadcasts the Ranging/Sidelink positioning request, which includes an indication of “assistant UE allowed” in addition to the other parameters (e.g. UE1 ID and UE2 ID, Ranging/Sidelink positioning content (i.e. distance, direction) QoS requirement). 

4. When receiving Ranging/Sidelink positioning request, which includes an indication of “assistant UE allowed” and UE2 ID, assistant UE A, assistant UE B, and Assistant UE C check locally if UE2 is already discovered. If not, they start to discover UE2 respectively; otherwise this step is skipped.

5. Assistant UE A successfully discovers UE2, and sends the Ranging/Sidelink positioning response to UE1.

6. When Ranging/Sidelink positioning response is received from Assistant UE A, it may start a preconfigured timer. When time is up and no response is received from UE2, UE1 determines to use Assistant UE A for Ranging/Sidelink positioning.

7. UE1 initiates Ranging/Sidelink positioning procedure to assistant UE A. An assistant UE ID is included in the request in addition to other parameters (e.g. UE1 ID and UE2 ID, Ranging/Sidelink positioning content (i.e. distance, direction) QoS requirement) to indicate that Ranging/Sidelink positioning between UE1 and UE2 will be performed with the assistance of the assistant UE. Ranging/Sidelink positioning is performed between UE1 and assistant UE A.
8. When assistant UE A receives Ranging/Sidelink positioning request which contains its own ID as the assistance UE ID, it initiates the Ranging/Sidelink positioning to UE2, and includes in the request UE1 ID and UE A ID as the assistance UE ID. Ranging/Sidelink positioning is performed between UE2 and assistant UE A.
9. The measurement data/result are shared among UE1, UE2 and assistant UE A to derive the Ranging/Sidelink positioning result.

10. UE1 responds with the Ranging/Sidelink positioning result.
6.X.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:

· UE: 
· receives Ranging/Sidelink positioning request from is application layer, 3rd party UE or 5GC NF for Ranging/Sidelink positioning;  
· sends Ranging/SL Positioning result to application layer, 3rd party UE or 5GC NF;
· broadcasts the Ranging/Sidelink positioning request, which includes an indication of “assistant UE allowed” in addition to the other parameters
· handle Ranging/Sidelink positioning request, which includes an indication of “assistant UE allowed”
· handle Ranging/Sidelink positioning request, which includes an assistant UE ID
· PC5: supports transmission of Ranging/SL Positioning service request and Ranging/SL Positioning result
* * * * End of change * * * *
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