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Abstract of the contribution: this paper proposes to enhance open ProSe direct discovery for model B in Rel-13 and include the proposed solutions in TR 23.713.
Discussion

According to TS 23.303 clause 5.3.1.2, the model A (“I am here”) has been supported for ProSe Direct Discovery but not the model B ("who is there?" / "are you there?"). It is proposed to support the enhancements of the model B to Open ProSe Direct Discovery.
This model defines two roles for the ProSe-enabled UEs that are participating in ProSe Direct Discovery.

-
Discoverer UE: The UE transmits a request containing certain information about what it is interested to discover.

-
Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request.

It is equivalent to " who is there/are you there" since the discoverer UE sends information about other UEs that would like to receive responses from, e.g. the information can be about a ProSe Application Identity corresponding to a group and the members of the group can respond.
The only difference between the model A and model B is that for Model B discoveree UE needs to respond with some information related to the discoverer’s request when detecting a ProSe Application Code. Therefore, it is applicable to adopt the same ProSe direct discovery procedure for model B.
Proposal#1: in ProSe direct discovery procedure the discoverer UE indicates the requested model as well as requested information if applying model B over PC3 towards ProSe Function in HPLMN.
In order to support model B for Open ProSe direct discovery, it is proposed to discuss the following issues and agree on the proposals. 
A. How does the discoveree UE know about the requested model 
The discoverer UE should indicate the requested model to notify the discoveree UE to respond information as requested when being detected. There are two possible solutions including a) via PC3 or b) PC5 interfaces.

For Option a) the requested model is indicated in the Announce Request message over PC3, and the discoveree UE obtains the requested model from the Monitor Request Procedure.
To support this option, the network node needs to be enhanced for the following features:

· The ProSe function in HPLMN of the discoverer UE needs to store the requested model along with the allocated ProSe Application Code.

· The Monitor Request Procedure needs to be enhanced by transporting the indication of the requested model towards the discoveree UE.

· The Discoveree UE needs to store the indication of the requested model along with the requested ProSe Application ID and discovery filters.

The downsides of this option include:

· the Monitor Request Procedure needs to be enhanced for transporting the indication of the requested model. 

· The Discoveree UE needs to store the indication 
· For public safety use case, if the discoveree is out of coverage, this option is not applicable.
For Option b) the requested model is indicated in the ProSe Application Code sending over PC5 interface, and the discoveree UE obtains the requested model after successfully resolving the received ProSe Application Code.
To support this option, the network node needs to be enhanced for the following feature:

· The ProSe function in HPLMN of the discoverer UE needs to encode the requested model into ProSe Application Code and returns to the discoverer UE.

· The downside of this option is that the ProSe Application Code needs to add new IEs as indication of requested discovery model and requested information.

Proposal#2: the discoverer UE indicates the discoveree UE requested discovery model and the requested information via ProSe Application Code sending over PC5.

Proposal#3: the ProSe Application Code needs to contain the indication of the requested model, either model A or model B, as well as the requested information.
B. How does the discoveree UE responds with information related to the discoverer’s request.

Based on the requested model of the discoverer UE, the discoveree UE responds information as requested when the discoverer UE is detected. This issue needs to be considered separately depending on the cases of in E-UTRA coverage or outside of E-UTRA coverage.

In E-UTRA coverage case: 

The discoveree UE sends a Discovery Notification message towards its ProSe function in HPLMN over PC3 for providing a discovery notification to the discoverer UE. It is noticeable that sending Discovery Notification message over PC3 makes charging possible depending on the business model of the operators. For example, when a discoveree UE already stores the mapping between a ProSe Application ID and a ProSe Application code, the network can obtain discovery result from the discoveree UE and collect charging records.
In outside of E-UTRA coverage case:
The discoveree UE sends a response message over PC5. In this case, it is FFS for RAN group about the radio resource to be used by the discoveree UE for transmission.
Proposal#4: the discoveree UE sends a message for responding to the discoverer UE via PC3 when it is in E-UTRA coverage.
Proposal#5: the discoveree UE sends a message for responding to the discoverer UE via PC5 when it is outside E-UTRA coverage.
C. What is the information responding from the discoveree UE to the discoverer UE 
The responding message can include the following information:

· ProSe Application ID or ProSe Application Code
· meta data which is in response to the requested information from the discoverer UE, e.g. application layer information: location information, application user identifier, etc.
· UE identity of the discoveree UE in E-UTRA coverage
Proposal#6: the responding information provided by a discoveree UE indicates the ProSe Application ID or ProSe Application Code, and the meta data containing requested information, e.g. application layer information: location information, application user identifier, etc.
Proposal#7: additional responding information provided by a discoveree UE in E-UTRA coverage indicates the UE identity.
Proposal
It is proposed to discuss the above proposals and add the following proposed solution in TR 23.713.
********** First Change **********

8.1.X
Enhancement Solution X: Supporting Model B in Open ProSe Direct Discovery
8.1.X.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
According to TS 23.303 [X] in clause 5.3.1.2, the model A (“I am here”) has been supported for ProSe Direct Discovery but not the model B ("who is there?" / "are you there?"). The enhancement of the model B to Open ProSe Direct Discovery is proposed in this solution. This model defines two roles for the ProSe-enabled UEs that are participating in ProSe Direct Discovery.
-
Discoverer UE: The UE transmits a request containing certain information about what it is interested to discover.
-
Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request.

The solution for supporting Model B in Open ProSe Diret Discovery follows the following principles:

· In ProSe direct discovery procedure the discoverer UE indicates the requested model as well as requested information if applying model B over PC3 towards ProSe Function in HPLMN.

· The discoverer UE indicates the discoveree UE requested discovery model and the requested information via ProSe Application Code sending over PC5.

· The ProSe Application Code contains the indication of the requested model, either model A or model B, as well as the requested information.

· The discoveree UE sends a message for responding to the discoverer UE via PC3 when it is in E-UTRA coverage.

· The discoveree UE sends a message for responding to the discoverer UE via PC5 when it is outside E-UTRA coverage.
· The responding information provided by a discoveree UE indicates the ProSe Application ID or ProSe Application Code, and the meta data containing requested information, e.g. application layer information: location information, application user identifier, etc.
· Additional responding information provided by a discoveree UE in E-UTRA coverage indicates the UE identity.
8.1.X.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

8.1.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

8.1.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 
8.2 
Topics for further study on enhancements to Open ProSe Direct Discovery

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

8.3
Conclusions on enhancements to Open Direct Discovery

Editor’s note:
Conclusions will be collected for this particular functionality
********** End of Changes **********
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