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Abstract of the contribution: this contribution updates solution I3 to support retrieval of temporary ProSe ID and to include some evaluations. It is proposed to include them into TR 23.703.

1. Introduction
This paper updates solution I3 to clarify, what the ProSe ID is, how to login to application server with ProSe ID, and what kind of ProSe ID should be used in EPC level discovery and direct discovery respectively.
In addition, it is said that a permanent ProSe ID exposed on the air may cause security problem during direct discovery procedure, therefore, this paper proposes to allocate a temporary ProSe ID, e.g. expression code, for direct discovery procedure.
Detail description refers to the updates of the solution.

2. Proposed Change in TR 23.703
>>>Start Changes<<<<
[bookmark: _Toc362688490]6.4.3 	Solution I3: Retrieval of ProSe Identity
[bookmark: _Toc362688491]6.4.3.1	Functional description
This solution assumes that there is a unique ProSe identity which has one to one mapping with IMSI for each user subscribing to ProSe service, and unique application layer user identity per ProSe-enabled application, each ProSe-enabled UE can support multiple ProSe-enabled applications operating simultaneously.
Permanent ProSe ID is assigned/allocated by ProSe Server function when user subscribes to the ProSe service. It is a permanent identity for identifying a ProSe user, it can also be used to indicate the subscription of the user, the entity storing the subscription, and ProSe function subscribed in home PLMN, for example, EPSID.
Temporary ProSe ID corresponding to a permanent ProSe ID is allocated by ProSe function for identifying a ProSe user during ProSe direct discovery procedure, it can be an expression code, or a ProSe UE ID. Temporary ProSe ID may be re-allocated periodically or as requested by user or ProSe function.
When a ProSe-enabled application performs registration procedure, it provides both of application layer user ID and permanent ProSe ID in the registration request to application server. Alternatively, it can provide both of application layer user ID and permanent ProSe ID in the registration request to ProSe function first, then ProSe function perform registration to application server with application layer user ID and permanent ProSe ID. The Application Server stores the mapping of application layer user ID and permanent ProSe ID.
While a ProSe-enabled application registers to Application Server with application layer user ID, the application shall also perform registration with ProSe ID, which allows the Application Server stores the mapping of application layer user ID and ProSe ID.


For direct discovery, if a user using ProSe enabled UE would like to announce itself, the user has to get his temporary ProSe ID (e.g. expression code) beside ProSe ID; On the other hand, a discovering UE gets the user’s temporary ProSe ID first, and monitors this temporary ProSe ID in the discovery procedure. If a user using ProSe enabled UE would like to discover a target user, the discovering UE has to get target user’s temporary ProSe ID first, and includes this temporary ProSe ID in discovery message.
When an application would like to initiate ProSe discovery to discover target users, it shall get the ProSe IDs of the discoverable target users first; aAfter the successful discovery, the discovery results should be stored in the UE with ProSe ID of target users for a lifetime. Then, if another ProSe-enabled application on the UE also requests ProSe discovery, and after getting ProSe ID of target user indicated by application layer user ID, it finds that the ProSe ID has been stored in the UE together with the valid discovery result, the application can re-use the stored discovery result.
[bookmark: _Toc362688492]6.4.3.2	Signaling Flow
6.4.3.2.1	Login procedure of ProSe enabled application
There are two options for ProSe-enabled application to login to ProSe application server, i.e. login over PC1 interface and login over PC3 interface, as shown in figure 6.4.3.2.1-1. 


Figure 6.4.3.2.1-1: Login procedure of ProSe enabled application
0. 	Permanent ProSe ID is assigned/allocated for a user by ProSe Server when the user subscribes to ProSe service, it has one to one mapping to IMSI. This procedure is out of 3GPP scope. ProSe ID is a permanent identity for identifying a ProSe user, it can also be used to indicate the subscription of the user, the entity storing the subscription, and ProSe function subscribed in home PLMN, for example, MSISDN or a new defined identity like user@proseserver.operator.3gpp.
Option A. login over PC1 interface:
1-2. A ProSe enabled application running on a ProSe enabled UE gets permanent ProSe ID of the user who subscribed ProSe service by using this UE.
3. The application sends application layer login request carrying permanent ProSe ID to application server over PC1 interface.
4. The application server stores the mapping of application layer user ID and permanent ProSe ID, in addition, the discovery setting related information if possible, e.g. whether the user represented by the ProSe ID is discoverable for this application.
5. The application sends back a response over PC1 interface.
Option B. login over PC3 interface:
1-2. A ProSe enabled application running on a ProSe enabled UE triggers the UE to send login request with application ID, application layer user ID and permanent ProSe ID to ProSe function over PC3 interface. The ProSe function is identified by permanent ProSe ID, such as constructing a FQDN containing ProSe ID to use DNS service 
3. The ProSe function authenticates that this UE is allowed to use ProSe service, then sends registration request with application layer user ID and permanent ProSe ID to Application server identified by application ID.
4. The application server stores the mapping of application layer user ID and permanent ProSe ID, in addition, the discovery setting related information if possible, e.g. whether the user represented by the ProSe ID is discoverable for this application.
5-7. The Application server sends back a response to the ProSe enabled application.
Editor's Note: In the option B, it is FFS that the login request from UE are sent on 3GPP control plane or 3GPP user plane.
6.4.3.2.2	Retrieval of ProSe ID for discoverable procedure


Figure 6.4.3.2.2-1: Retrieval of temporary ProSe ID for discoverable procedure
1. After a user has logged in a ProSe-enabled application, the user is allowed to be discoverable through direct ProSe discovery procedure as long as the user has such requirement. In this case, the user can send discoverable request to ProSe enabled UE.
2. In order to perform direct discovery without disclosing user’s permanent ProSe ID on the air, the UE needs get user’s temporary ProSe ID from ProSe function if there is no valid temporary ProSe ID, then the UE sends Get temporary ProSe ID request including application ID and user’s ProSe ID to ProSe function. The ProSe function is the subscribed ProSe function identified by user’s ProSe ID.
3. The ProSe function retrieves user’s subscription by using user’s ProSe ID, and then authenticates that the UE and the application are allowed to use ProSe service. Further, the ProSe function allocates a temporary ProSe ID corresponding to the provided ProSe ID.
4. The ProSe function sends temporary ProSe ID back to the UE and authorizes the UE to perform discovery procedure.
5-6. The ProSe-enable UE (3GPP layer) sends response to upper layer (application layer) and performs direct discovery procedure by using received temporary ProSe ID.

6.4.3.2.2	Retrieval of ProSe ID for discovery procedure




Figure 6.4.3.2.2-12: Retrieval of ProSe ID for discovery procedure
0. 	ProSe ID is assigned/allocated for a user by ProSe Server when the user subscribes to ProSe service, it has one to one mapping to IMSI. This procedure is out of 3GPP scope.
Editor's Note: the exact format of ProSe ID is FFS.
1. A ProSe-enabled application performs registration by using ProSe ID, the UE can:
-	send application layer request carrying ProSe ID to application server, which is out of 3GPP scope; or
-	send request to ProSe server first by including application ID, the application layer user ID and ProSe ID, then the ProSe server sends registration request with application layer user ID and ProSe ID to Application server indicated by application ID.
Editor's Note: In the second option, it is FFS that the registration request from UE are sent on 3GPP control plane or 3PP user plane.
2. Application server stores the mapping of application layer user ID and ProSe ID, in addition, the discovery setting related information if possible, e.g. whether the user represented by the ProSe ID is discoverable for this application.
3a-3b1-2. The A ProSe-enabled application is requested by user to discover some target users, this application layer requests will trigger the Prose-enabled UE(3GPP layer) to get retrieve the Proe IDs of users whose by using indicated application layer user identities are indicated. The UE (3GPP layer) sends Get ProSe ID Request including application layer user ID list of target users, user’s ProSe ID and application ID to the ProSe function., the ProSe function is the subscribed ProSe function identified by user’s ProSe ID.
3. The ProSe server function retrieves user’s subscription by using user’s ProSe ID, and then authenticates that the UE and the application are allowed to use ProSe service. After that, the ProSe function sends the Get ProSe ID Request to Application server identified by application ID to ask for searching the ProSe IDs of target users, .
the 4. The Application server gets finds the ProSe ID and the discovery setting of each target user by indexing its application layer user ID, and then sends Get ProSe ID Response including the list of application layer user ID and ProSe ID pair for each discoverable user to ProSe server. For supporting restrictive discovery, Tthe application server needs to check the discovery setting of target user to determine how to response, e.g. if the discovery setting of target user is not discoverable, the application server may not provide ProSe ID or return a negative response.
5-6. When the ProSe function receives target user’s ProSe IDs, it finds the temporary ProSe ID corresponding to these ProSe IDs if necessary, then sends the list of <application layer user ID, temporary ProSe ID> pairs to the UE and authorizes the UE to perform discovery procedure.
57. ProSe server sends the received response message to the UE. The UE stores the mapping of application layer user ID and ProSe IDtemporary ProSe ID which are included in the response message, which allows the UE to re-use the stored ProSe IDs to perform discovery procedure.
68. Base on the received ProSe ID for each target user, tThe ProSe-enabled UE performs ProSe direct discovery based on received temporary ProSe ID of the target useror EPC level discovery procedure, e.g. direct discovery procedure defined in solution D8 can be used, and Proximity Request procedure defined in solution D4 with modification that discovering UE provides ProSe ID of "discoveree".
7a-7b9-10. The ProSe-enable UE (3GPP layer) forwards the discovery result to upper layer (application layer), and stores the discovery result for preconfigured limited lifetime for future use, e.g. If other ProSe-enabled applications request the UE to perform discovery/communication, after performing step 32~5 6 to retrieve the ProSe IDtemporary ProSe ID of a target user identified by different application layer user ID, the UE finds target user’s ProSe IDtemporary ProSe ID has been stored together with valid discovery result, then the UE doesn’t need to perform duplicated discovery procedure as shown in step 6 8 for this target user.
The application on public safety UEs can use ProSe ID as application layer user ID directly, which allows them to discover each other without network assistance when they are out of network coverage.
[bookmark: _Toc362688493]6.4.3.3	Impact on existing entities and interfaces
Editor's Note: To be completed.
[bookmark: _Toc362688494]6.4.3.4	Solution evaluation
Editor’s Note: The fulfilmentfulfilment of requirements in section 4.2 needs will be evaluated.
>>>End of Changes<<<<
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