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Abstract: This contribution provides a solution of KI#3.
1.
Introduction and discussion
This paper proposes a solution which is related to the KI#3 “Ranging/Sidelink Positioning device discovery” and mainly address the following sub-KI:
2
How Ranging/Sidelink Positioning devices' discovery is triggered at UE based on network instruction for the cases of in coverage, partial coverage and out of coverage?
From the low power consumption perspective, it doesn't expect that the ranging devices always activate its discovery functionality, especially for some devices that have battery limitation (e.g. watch). Thus the network instructed method as mentioned in KI#3 is a reasonable way. The triggers for the network instructed method can be from another UE(Phone) or application server. As shown in the following figure, when the network receives the discovery activating request from UE#1 or application server, the network notifies the UE#2 of activating discovery. In addition, the network also can monitor the distance of UE#1 and UE#2, when they are proximate, the network notifies the UE#1 or UE#2 of turning on the discovery.
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In this solution, it has considerations from 2 aspects: 
· 5GC based network instruction
· Application server-based network instruction
For the former case, the it needs the 5GC enhancement to receive the UE#1’s request and notify the UE#2 of activating discovery. 5GC needs to monitor the distance between UE#1 and UE#2, when they are proximate, the network instructed discovery notification is performed.
For application server -based network instruction case, message interaction is via the application layer, AF receives the request from UE#1 and notifies the UE#2 of activating discovery via the application message. In addition, from the privacy perspective, the AF may need to check privacy context of UE#2 and UE#1 whether UE#1 is authorized to activate UE#2 discovery.
2.
Proposal

It is proposed to capture the following changes into TS 23.700-86.
* * * * First change * * * *

6.X
Solution #X: Network triggered ranging device discovery 
6.X.1
Description

This solution is related to the KI#3: Ranging/Sidelink Positioning device discovery and mainly focuses on the following sub-KI:

-
How Ranging/Sidelink Positioning devices' discovery is triggered at UE based on network instruction for the cases of in coverage, partial coverage and out of coverage?
From the low power consumption consideration, the ranging devices constraint on the battery capability may not always perform the ranging device discovery and ranging measurement over the sidelink/PC5. No ranging service requirement for a long time may affect that the device turn off or de-activate the ranging device discovery and ranging measurement. If current the peer device (UE#2) has ranging requirement with UE#1, direct discovery over PC5 seems not work. In this regard, it is proposed to use the Network triggered ranging service discovery to activate the peer UE device discovery procedure.
In this solution, for the network triggered ranging device discovery, as described in figure 6.X.1-1, the UE#1 sends the ranging device discovery request to the network, then the network notifies that the UE#2 turns on or activate the ranging device discovery. After receiving the notification from the network, UE#2 initiates the ranging device discovery with UE#1. 
This solution has 2 alternatives as following:
· 5GC based network triggered ranging device discovery
· Application layer-based Network triggered ranging device discovery
For the 5GC-based Network triggered ranging device discovery, the above-mentioned procedure is performed over the Control plane as descried in clause 6.X.2 and this procedure is designed for UEs from same PLMN.
For the Application layer-based Network triggered ranging device discovery, the above-mentioned procedure is performed over the application layer as described in clause 6.X.3, which may be not in the SA2 scope for some interactions. This procedure can work for UEs from different PLMN.
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Figure 6.X.1-1: High-level procedure for Network triggered ranging device discovery
6.X.2
Control plane-based Network triggered ranging device discovery 
6.X.2.1
General

For the Control plane-based Network triggered ranging device discovery, this solution provides to 2 procedures as following:

-
One-shot Control plane-based Network triggered ranging device discovery procedure

-
Deferred Control plane-based Network triggered ranging device discovery procedure
For the one-shot procedure, the network notifies that the UE#2 activates the ranging procedure after receiving request from the UE#1, the proximity is determined by UE#1.
For the Deferred procedure, the UE#1 may subscribe to the network to monitor the proximity between UE#1 and UE#2, once the proximity is determined, the network notifies that the UE#1 and UE#2 activate the ranging device discovery.

6.X.2.2
One-shot Control plane-based Network triggered ranging device discovery
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Figure 6.X.2.2-1: One-shot Control plane-based Network triggered ranging device discovery procedure
1.
UE#1 sends a Ranging device discovery request to the AMF to invoke the Network triggered ranging device discovery procedure for activating/turning on the ranging discovery of UE#2, the Ranging device discovery request is transferred via the UL NAS transport message including the UE#2 ID and indication of one-shot procedure or deferred procedure.
2.
Considering the privacy, the AMF may check subscriber data of the UE#1 or UE#2 whether the UE#1 is authorized to trigger the UE#2 to activate the ranging service.
3.
If authorized in step2, the AMF selects a LMF supporting Network assistant ranging/sidelink positioning procedure.

4.
AMF send the Ranging device discovery request to the selected LMF along with the UE#2 ID and indication of one-shot procedure or deferred procedure.

5.
After receiving above request from the AMF, LMF may determine the role(announcer/monitor) of UE#1 and UE#2 in ranging device discovery. And then the LMF sends a Ranging device activation request including the role of UE#2 and UE#1 ID. LMF determine one-shot procedure in the next steps or deferred procedure as in clause 6.X.2.3 based on the indication in above request.
6.
UE#2 determine to activate the ranging device discovery with UE#1 after receiving request from LMF. UE#2 performs the device discovery procedure (announcing or monitoring the discovery message) based on role provided by LMF.
7.
UE#2 responses to the LMF that it has activated its ranging device discovery.

8.
LMF responses to AMF with a ranging device discovery response message including the role of UE#1.

9.
AMF forwards the ranging device discovery response message from LMF to the UE#1 that UE#2 has activated the ranging device discovery.

10.
The UE#1 performs the Ranging device discovery (announcing or monitoring the discovery message) with UE#2 based on role provided by LMF.
Editor’s Note:
It is FFS how to handle the different AMF and LMF case.
6.X.2.3
Deferred Control plane-based Network triggered ranging device discovery
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Figure 6.X.2.3-1: Deferred Control plane-based Network triggered ranging device discovery procedure
1.
UE#1 sends a Ranging device discovery subscribe request to the AMF which requests the network to monitor the proximity between UE#1 and UE#2, once the proximity is determined, the network notifies that the UE#1 and UE#2 activate the ranging device discovery.

2.
Considering the privacy, the AMF may check subscriber data of the UE#1 or UE#2 whether the UE is authorized to trigger the UE#2 to activate the ranging service.

3.
If authorized in step2, the AMF selects a LMF supporting Network assistant ranging/sidelink positioning procedure.

4.
AMF send the Ranging device discovery subscribe request to the selected LMF along with the UE#1 ID and UE#2 ID.

5.
After receiving above request from the AMF, LMF may determine the role(announcer/monitor) of UE#1 and UE#2 in ranging device discovery and determine the period of performing the positioning procedure with UE#1 and UE#2. LMF responds to the AMF the Ranging device discovery subscribe response.
6.
AMF forwards the ranging device subscribe discovery response message from LMF to the UE#1.

7.
LMF performs the UE positioning as described in TS23.273 with UE#1 and UE#2 periodically.
8.
LMF determines whether the UE#1 and UE2 are proximate based on the positioning results of UE#1 and UE#2.

9.
If the proximity is detected, the LMF notifies that the UE#1 and UE#2 activate the Ranging device discovery.

10.
After receiving notification from LMF, the UE#1 and UE2 activate the Ranging device discovery to discover each other.
NOTE:
UE#1 and UE#2 performs the device discovery procedure (announcing or monitoring the discovery message) based on role provided by LMF.
Editor’s Note:
It is FFS how to handle the different AMF and LMF case.
6.X.3
Application layer-based Network triggered ranging device discovery 
6.X.3.1
General

For the Application layer-based Network triggered ranging device discovery, similarly, this solution provides to 2 procedures as following:
-
One shot Application layer-based Network triggered ranging device discovery procedure

-
Deferred Application layer-based Network triggered ranging device discovery procedure
For the one-shot procedure, the AF notifies that the UE#2 activates the ranging procedure after receiving request from the UE#1, the proximity is determined by UE#1.

For the Deferred procedure, the UE#1 may subscribe to the AF to monitor the proximity between UE#1 and UE#2, once the proximity is determined, the network notifies that the UE#1 and UE#2 activate the ranging device discovery.

6.X.3.2
One shot Application layer-based Network triggered ranging device discovery
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Figure 6.X.3.2-1: One shot Application layer-based Network triggered ranging device discovery
1.
UE#1 may send the application message of ranging device discovery including the UE#2 ID to request the AF to activate the ranging device discovery of UE#2.

2.
AF performs the privacy check whether the UE#1 is authorized to perform ranging service with UE#2. AF sends the ranging device discovery request including UE#1 ID and UE#2 ID to NEF.

Editor’s Note:
Whether to perform privacy check needs coordination with SA3.
3.
NEF check the UE#1 and UE#2 subscribe data

4.
Based on the subscribe data, the NEF determines the authorization result.
5.
NEF returns the authorization result to AF via the ranging device discovery response.

6.
If it is authorised, the AF sends the application message of ranging device discovery request to UE#2.
7.
After receiving the request from AF, the UE#2 activates the ranging device discovery with UE#1.

8.
UE#2 responds to AF.

9.
AF responds to UE#1.

10.
UE#1 initiates the ranging device discovery with UE#2.
6.X.3.3
Deferred Application layer-based Network triggered ranging device discovery procedure
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Figure 6.X.3.3-1: Deferred Application layer-based Network triggered ranging device discovery procedure
1.
UE#1 sends a Ranging device discovery subscribe request over application message to the AF which requests the AF to monitor the proximity between UE#1 and UE#2, once the proximity is determined, the AF notifies that the UE#1 and UE#2 activate the ranging device discovery.

2.
Considering the privacy, the AF may check subscriber data of the UE#1 or UE#2 whether the UE is authorized to trigger the UE#2 to activate the ranging service as described in step2-5 in 6.X.3.2-1.

3.
AF responds to UE#1 based on the privacy checking results in step2.

4.
AF performs the Deferred 5GC-MT-LR Procedure as described in TS23.273 with UE#1 and UE#2.
5.
AF determines whether UE#1 and UE#2 are proximate.

6.
If proximate, the AF notifies the UE#1 and UE#2 of performing the ranging device discovery procedure.
7.
UE#1 and UE#2 perform the ranging device discovery to discover each other.
6.X.4
Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:

UE(s):
-
request the network to activate the ranging device discovery.

-
activate the ranging device discovery after receiving request from network.

AMF:
-
LMF selection.

-
privacy checking with UDM whether UE is able to trigger another UE to perform ranging service.

-
request LMF to notify ranging device discovery
LMF:

-
supports to notify ranging device discovery via LPP message.

UDM:

-
has the subscription data whether UE is able to be triggered by another UE to perform the ranging service.

AF:
-
privacy checking with UDM whether UE is able to trigger another UE to perform ranging service.

-
activate the ranging device discovery
* * * * End of change * * * *
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