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Abstract of the contribution: This P-CR proposes a solution for EPC-level ProSe Discovery within the different PLMNs.
1. Discussion
EPC-level ProSe Discovery needs to cover the scenarios where Discoverer UE (i.e., the UE that requests ProSe Discovery to discover other UE) and Discoveree UE (the target UE of ProSe Discovery) are registered to the different PLMNs as mentioned in clause 4.2 Architectural Requirements and in clause 5.8 Key Issue #8: EPC-level ProSe Discovery in TR 23.703.
-----------------------------------------------------------------------
4.2 
Architectural Requirements 

In order to satisfy the normative stage-1 general requirements the system shall:

-
enable the ProSe discovery of the ProSe-enabled UE by other ProSe-enabled UEs where the discovery is based on direct signals using E-UTRA or EPC-level ProSe discovery within the same PLMNs or different PLMNs;
- ...

5.8
Key Issue #8: EPC-level ProSe Discovery 

5.8.1
General description and assumptions

The following assumptions apply:

-
The solutions need to support scenarios where UEs are registered to the same or different PLMNs, including when roaming;
- ...
-----------------------------------------------------------------------
The solution introduced in this contribution to support scenarios where Discover UE and Discoveree UE are registered to the different PLMNs is based on the solution proposed in S2-133469. Therefore, the general functional description introduced in S2-133469 also applies to the solution introduced in this P-CR. This P-CR provides additional functional description regarding EPC-level ProSe Discovery within the different PLMNs and the corresponding procedure.
2. Proposal

It is proposed to include the following solution for EPC-level ProSe Discovery within the different PLMNs in TR 23.703.
FYI, sections 6.1.Y.1.1 and 6.1.Y.1.2 under Functional description and sections 6.1.Y.2.1 to 6.1.Y.2.3 under Procedures are in S2-133469.
* * * * Start of 1st Change * * * *
6.1.Y
Solution DY: EPC-level ProSe Discovery
6.1.Y.1
Functional description

6.1.Y.1.3
Description regarding EPC-level ProSe Discovery within the different PLMNs
If the ProSe Server receives a request for ProSe Discovery from the discoverer, it checks whether the discoveree has registered with the ProSe Server or not. If the discoveree has not registered with the ProSe Server, the ProSe Server determines that the discoveree is registered to other PLMN than the PLMN which the discoverer is registered to and the ProSe Server resides in. Therefore, the ProSe Server decides to check network sharing information to determine the proximity between the discoverer and discoveree and indicates to other network node to provide network sharing information together with UE’s location information when it makes a location request to the other network node. If the eNodeB that serves the UE (discoverer or discoveree) is a shared RAN, the MME provides network sharing information together with UE’s location information. The network sharing information is the identity list of PLMNs broadcasted by the eNodeB that serves the UE.
6.1.Y.2
Procedures
6.1.Y.2.4
EPC-level ProSe discovery within the different PLMNs (both discoverer and discoveree are non-roaming)
UE-A requests ProSe Discovery to the network with time window as illustrated in Figure 6.1.Y.2.4-1 in order to be alerted when it enters proximity with UE-B in a window of time. In this procedure, UE-A (discoverer) and UE-B (discoveree) are registered to the different PLMNs, i.e., UE-A and UE-B are registered to PLMN-A and PLMN-B, respectively. UE-A and UE-B are non-roaming. In Figure 6.1.Y.2.4-1, MME-A, HSS-A and ProSe Server-A belong to PLMN-A while MME-B, HSS-B and ProSe Server-B belong to PLMN-B.
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Figure 6.1.Y.2.4-1: EPC-level ProSe discovery within the different PLMNs (both discoverer and discoveree are non-roaming)
UE-A has registered with ProSe Server-A while UE-B has registered with ProSe Server-B.
1.
UE-A sends a ProSe Discovery Request message to ProSe Server-A in order to be alerted for proximity with UE-B in a window of time. UE-A includes time window information (i.e., Time_X in Figure 6.1.Y.2.4-1) indicating to the ProSe Server how long the request is valid in the ProSe Discovery Request message.
NOTE:
It can be considered that UE-A and UE-B actually mean an application on ProSe-enabled UE-A and an application on ProSe-enabled UE-B, respectively.
2.
ProSe Server-A authorizes the ProSe Discovery request from UE-A and requests ProSe Server-B that is a home ProSe Server to UE-B to check that UE-A/user-A is permitted to discover UE-B/user-B by sending a ProSe Permission Check Request message to ProSe Server-B.
3.
ProSe Server-B checks that UE-A/user-A is permitted to discover UE-B/user-B.

4.
ProSe Server-B returns a ProSe Permission Check Response message to ProSe Server-A with information indicating whether UE-A/user-A is permitted to discover UE-B/user-B or not. If UE-A/user-A is not permitted to discover UE-B/user-B, step 22 is performed.
Steps 5a to 16a are for obtaining UE-A’s location information:
5a.
ProSe Server-A starts a timer with Time_X for UE-A.

6a.
ProSe Server-A requests HSS-A to start location reporting related to UE-A by sending a Location Reporting Request message to HSS-A. Because the discoveree, UE-B has not registered with ProSe Server-A, ProSe Server-A decides that network sharing information is needed to check the proximity of UE-B. Therefore, ProSe Server-A includes information indicating to HSS-A to provide network sharing information together with UE-A’s location information to ProSe Server-A in the Location Reporting Request message.
7a.
HSS-A sends a Location Reporting Request message to MME-A in order to make MME-A start location reporting related to UE-A. HSS-A includes information indicating to MME-A to provide network sharing information together with UE-A’s location information to HSS-A in the Location Reporting Request message.
8a. MME-A responds with a Location Reporting Request Ack message to HSS-A.

9a.
HSS-A responds with a Location Reporting Request Ack message to ProSe Server-A.
10a.
It is assumed that UE-A is in connected mode. MME-A sends a Location Reporting Control message to the eNodeB in order to get UE-A’s most up-to-date cell information. MME-A includes information indicating to the eNodeB to report UE-A’s current location whenever UE-A changes its serving cell to another cell belonging to the eNodeB in the Location Reporting Control message.
11a.
The eNodeB returns UE-A’s most up-to-date cell information by sending a Location Report message to MME-A.
12a.
MME-A sends a Location Notification message containing the most current location information for UE-A to HSS-A. If the eNodeB that serves UE-A is a shared RAN, MME-A includes network sharing information about broadcast PLMNs in relation to the eNodeB that serves UE-A in the Location Notification message. The information about broadcast PLMNs is the identity list of PLMNs broadcasted by the eNodeB that serves UE-A.
13a.
HSS-A sends a Location Notification message containing the most current location information for UE-A and if available the identity list of broadcast PLMNs to ProSe Server-A.
14a.
ProSe Server-A responds with a Location Notification Ack message to HSS-A.

15a.
HSS-A responds with a Location Notification Ack message to MME-A.
16a.
After step 11a, the eNodeB sends a Location Report message to MME-A whenever UE-A changes its serving cell to another cell belonging to the eNodeB. The updated location information is delivered from MME-A to ProSe Server-A via HSS-A as described in step 12a to 15a.
Steps 5b to 20b are for obtaining UE-B’s location information:
5b.
ProSe Server-A starts a timer with Time_X for UE-B.
6b.
ProSe Server-A sends a ProSe Location Request message to ProSe Server-B that is a home ProSe Server to UE-B in order to request UE-B’s location information. Because the discoveree, UE-B has not registered with ProSe Server-A, ProSe Server-A decides that network sharing information is needed to check the proximity of UE-B. Therefore, ProSe Server-A includes information indicating to ProSe Server-B to provide network sharing information together with UE-B’s location information to ProSe Server-A in the ProSe Location Request message.
7b.
ProSe Server-B responds with a ProSe Location Request Ack message to ProSe Server-A.

8b.
ProSe Server-B requests HSS-B to start location reporting related to UE-B by sending a Location Reporting Request message to HSS-B. ProSe Server-B includes information indicating to HSS-B to provide network sharing information together with UE-B’s location information to ProSe Server-B in the Location Reporting Request message.
9b.
HSS-A sends a Location Reporting Request message to MME-B in order to make MME-B start location reporting related to UE-B. HSS-B includes information indicating to MME-B to provide network sharing information together with UE-B’s location information to HSS-B in the Location Reporting Request message.
10b.
MME-B responds with a Location Reporting Request Ack message to HSS-B.

11b.
HSS-B responds with a Location Reporting Request Ack message to ProSe Server-B.
12b.
It is assumed that UE-B is in idle mode. MME-B waits until UE-B performs Tracking Area Update procedure, UE triggered Service Request procedure or Network triggered Service Request procedure. At some time, UE-B performs Tracking Area Update procedure or Service Request procedure.

13b.
MME-B obtained UE-B’s cell information in step 12b and sends a Location Notification message containing the most current location information for UE-B to HSS-B. If the eNodeB that serves UE-B is a shared RAN, MME-B includes network sharing information about broadcast PLMNs in relation to the eNodeB that serves UE-B in the Location Notification message. The information about broadcast PLMNs is the identity list of PLMNs broadcasted by the eNodeB that serves UE-B.
14b.
HSS-B sends a Location Notification message containing the most current location information for UE-B and if available the identity list of broadcast PLMNs to ProSe Server-B.

15b.
ProSe Server-B responds with a Location Notification Ack message to HSS-B.

16b.
HSS-B responds with a Location Notification Ack message to MME-B.
17b.
ProSe Server-B sends a ProSe Location Notification message to ProSe Server-A to provide UE-B’s current location information and if available the identity list of broadcast PLMNs.

18b.
ProSe Server-A returns a ProSe Location Notification Ack message to ProSe Server-B.

19b.
After step 12b, if UE-B was changed to connected mode due to step 12b, MME-B performs location reporting control to indicate the eNodeB to report UE-B’s current location whenever UE-B changes its serving cell to another cell belonging to the eNodeB as described in step 10a.

20b.
If MME-B performs location reporting control to the eNodeB in step 19b, the eNodeB sends a Location Report message to MME-B whenever UE-B changes its serving cell to another cell belonging to the eNodeB. The updated location information is delivered from MME-B to ProSe Server-B via HSS-B as described in step 13b to 16b. If ProSe Server-B receives the updated location information, it forwards the information to ProSe Server-A as described in step 17b to 18b.
21.
Upon reception of both the Location Notification message in step 13a and the ProSe Location Notification message in step 17b, ProSe Server-A determines that UE-A and UE-B are in proximity based on the location information for UE-A and UE-B, network sharing information about broadcast PLMNs and proximity criteria. If ProSe Server-A determines that UE-A and UE-B are in proximity, step 22 is performed. Otherwise, ProSe Server-A performs proximity check whenever a new location notification message is received from HSS-A or ProSe Server-B. If ProSe Server-A determines that UE-A and UE-B are in proximity or if the timer started in step 5a and the timer started in step 5b expire, step 22 is performed.
22.
ProSe Server-A sends a ProSe Discovery Response message to UE-A with information indicating whether UE-A and UE-B are in proximity or not. If UE-A/user-A is not permitted to discover UE-B/user-B, the ProSe Discovery Response message indicates that the ProSe Discovery request from UE-A is rejected.
23–25. If UE-A and UE-B are in proximity, ProSe Server-A may request ProSe Server-B to send a ProSe Discovery Alert message to UE-B to inform that UE-A wants to discover UE-B.
UE-A and UE-B may attempt to discover each other.
26.
ProSe Server-A requests HSS-A to stop location reporting related to UE-A. The location reporting cancellation is made to MME-A and if needed to the eNodeB.

27.
ProSe Server-A requests ProSe Server-B to stop location reporting related to UE-B. The location reporting cancellation is made to MME-B via HSS-B and if needed to the eNodeB.
The steps for obtaining UE-A’s location information (i.e., steps 5a - 16a) may take place in parallel with the steps for obtaining UE-B’s location information (i.e., steps 5b - 20b).
ProSe Server-A may start a single timer with Time_X for both UE-A and UE-B instead of starting separate timers for UE-A and UE-B.
If UE-A is in idle mode, operations for obtaining location information of UE in idle mode as described in steps 12b – 16b and 19b – 20b are performed instead of steps 10a – 16a. If UE-B is in connected mode, operations for obtaining location information of UE in connected mode as described in steps 10a – 16a are performed instead of steps 12b – 16b and 19b – 20b.
The procedure depicted in Figure 6.1.Y.2.4-1 also applies to the scenarios where UE-A and UE-B are served by the same eNodeB and the same MME, the scenarios where UE-A and UE-B are served by the different eNodeBs and the same MME, and the scenarios where UE-A and UE-B are served by the different eNodeBs and the different MMEs.
6.1.Y.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.1.Y.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated.
* * * * End of Changes * * * *
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