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1. Introduction
This contribution proposes mechanisms for the allocation of expressions in the context of solution 1 for direct discovery. The procedures for direct discovery are described in S2-131817 and requirements from SA1 for restricted and open discovery.
2. Proposal

Based on the above the following Architecture requirements are proposed to be included in sub-sections of 6.1 of TR 23.703. 
>>>Start Changes<<<<
6.1.2.3.1
Expressions

6.1.2.3.1.1
 Overview

In this solution the term “expression code” is used to refer to the discovery information broadcast by a ProSe-enabled UE to announce specific ProSe identities (such as identities associated with applications and/or services). Expression codes can be used by ProSe-enabled UEs to discover available services, identities, or applications associated by other ProSe-enabled UEs in proximity. Expression codes can also be used by proximate UEs to establish direct communications. One UE may broadcast more than one expression code if needed.
There are two types of expression codes: (i) Private Expression codes and (ii) Public Expression codes. The private expression codes are used to support restricted discovery (see 3GPP TS 22.278 [3]). As explained below, they are dynamically requested by ProSe-enabled applications when these applications want to use ProSe discovery services. The public expression codes are used to support open discovery (see 3GPP TS 22.278 [3]).
6.1.2.3.1.3
Assignment of Private Expression Codes

6.1.2.3.1.3.1
General

A private expression code is associated with a ProSe-enabled application running in the UE. For example, a UE running three ProSe-enabled applications can broadcast three different expression codes, each one associated with one ProSe-enabled application. 

Private expression codes are requested by ProSe-enabled applications when these applications want to make use of  ProSe discovery services. Typically, an application requests from the 3GPP layers in the UE to generate a private expression code that is associated with a certain application identity (also called “Expression Name”). The 3GPP layers generate the private expression code by using one of the alternative methods described below. This procedure is only performed the first time an Expression Code is allocated or when something changes into the permissions policy of the application w.r.t who is authorised to receive discovery information e.g. removing someone from the buddy list.
In Alternative 1, the private expression code is autonomously generated in the UE, whereas, in Alternative 2 the private expression code is generated by the network and provided to UE.
6.1.2.3.1.3.2
Alternative 1: Allocation of Private expression codes locally in the UE
In this alternative, the application provides to the 3GPP layers an application-defined identity (also called “Expression Name”) which is out of scope of 3GPP, and the 3GPP layers generate locally an associated expression code without any global management. The UE can then inform the operator network of the generated Expression Code e.g. if needed for accounting purposes.

When this Expression Code is transmitted over the air it must be done in a way that geographically minimises collision probabilities. 

NOTE: 
The definition of the how exactly the Expression Code is transmitted over the air is out of scope of SA2. 

6.1.2.3.1.3.3
Alternative 2: Allocation of Private expression codes by the network
This alternative is described in section 6.2.

6.1.2.3.1.4
Assignment of Public expression codes

The assignment of Public Expressions may involve two steps:
1. Allocation of a Public expression code associated with a business name or application name: This process can be considered to generally be out of scope of 3GPP and is equivalent to registering a domain name into a registry (e.g. "3gpp.org" for the .org TLD) via a registrant. Herein we do not give any further details on this step.

2. Provisioning of an allocated public expression code to a specific UE: How an allocated public expression code can be provisioned to a UE can be accomplished with methods inside and outside the scope of 3GPP. An example of this type of process is outlined below. 
To aid with Public Expression allocation and maintenance, each operator can employ in their core network an Expression Allocation Function (EAF). This is the "front end" between the UE seeking an expression to be assigned and the Expression Namespace Server (ENS). The EAF assigns full public expressions (Name/Code) to individual UEs such that the expression Name and Code combination is globally unique e.g. per country. 

The ENS has two interfaces: a closed one to the operator EAF, which allows for new entries into the ENS database, and another open one that allows only lookups from any UE.

 An example procedure for assignment of Public Expressions is described below:
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Figure 6.1.2.3.1.4-1: Assignment of Public Expressions in the ENS

Step1:  The UE requests the assignment of a Public Expression from the EAF. 

Step 2: The EAF checks that the UE is authorised and is eligible to be assigned the Public Expression. If yes, the EAF then requests the ENS to assign an expression, or it sends the expression to the ENS to be confirmed. 
Step 3: The ENS checks the Code for uniqueness and sends confirmation back to the EAF.

Step 4: The EAF sends assigned Public Expression code to the UE

Steps 5~7: The user receives confirmation that the assignment of Public Expression was successful and (optionally) the UE verifies the assignment by querying the ENS.  
NOTE: 
This procedure is only performed the first time an Expression Code is assigned to the UE. After that the UE follows the procedures described in section 6.1.3.2 to "announce" this expression.
6.1.2.3.1.5
Lookup for Public expressions

The lookup procedure for Public Expressions involves the UE querying the ENS to resolve the mapping between the Public Expression name and the derived code and vice versa. For example the procedure may look as follows: 
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Figure 6.1.2.3.1.4-1: Lookup procedure for Public Expressions

Step 1: The application may request the lookup of a Public Expression name or code.

Step 2~3: The ENS Client in the UE performs an ENS lookup request towards the country's ENS. The ENS returns the mapping between the Expression Name and Code. 
Step 4: The result is returned to the application. The application may then take some action e.g. as described in section 6.1.2.3.2 the application may request the 3GPP layers in the UE to monitor one or more Expression Codes. 

NOTE: 
The interface between ENS Client and Server can be based on HTTP or DNS. The country's ENS can be identified via a country specific ENS FQDN.
>>>End of Changes<<<<
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