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Abstract of the contribution: This contribution evaluates the direct discovery solutions documented in the TR23.703, and identifies some of the common issues and also proposes a way forward.
1. Introduction
In TR 23.703 there are a number of different alternative solutions addressing the discovery aspect of the ProSe. This contribution evaluates the direct discovery solutions based on the basic discovery elements introduced in the taxonomy defined in contribution S2-133483. The intention is to draw the group’s attention to the important common issues shared by these solutions, such that some design principles could be agreed for the further development of the solutions and down selection.  
2. Discussion
1.1 Basic elements of direct discovery
As pointed out in contribution S2-133483, the direct discovery solutions need to address the following basic elements:

· UE Configuration and capability handling; 

· ProSe Authorization;

· ProSe Identifier allocation;

· Discovery Procedure.

In the following sections, the discovery solutions D1-D11 are evaluated against these elements to identify the missing components.   
1.2 UE Configuration and Capability handling
The configuration of the UE and capability handling are related to key issue #2 and #3, and are also important to satisfy the requirements in TR 23.703 section 4.2 on enabling the operator to control the ProSe discovery feature.     
Among the solutions documented in the TR 23.703 section 6.1, only D1 and D9 have explicitly specified the approach for the network/operator to configure the UE on the direct discovery. 
In D1, this includes the configuration of UE’s use of the ProSe discovery functionality per PLMN through the DPF (as in section 6.1.1.2.1). It also contains the methods for configuring resources for the ProSe direct discovery via RRC e.g. using a new SIB (as in section 6.1.1.2.2). 

In D9, the configuration is performed as part of the ProSe UE registration process via PDCF (as in section 6.1.9.2.1.2). The radio resources configuration has two options, and the option b) requires additional signalling (as in section 6.1.9.2.2.2). Based on the RAN discussion and the procedure presented in the solution, option a) is preferred. 
In addition to the above two solutions in TR 23.703 section 6.6 also cover these key issues:

In P1, OMA DM or OTA SIM is used for UE configuration of the necessary parameters for ProSe discovery

In P2, OMA DM or USIM is used to configure certain capabilities and parameters associated with those capabilities. In addition subscription related information is stored in HSS and is provided to the UE via NAS.
Conclusion 1: Solutions except D1, and D9 need to provide further details on how the UE configuration and capability handling are carried out or how they can be combined with other solutions such as P1 and P2. 
1.3 ProSe Authorization
This element is related to key issue #6, and is required by the requirements in section 4.2 of TR23.703 as well. 

The solutions in section 6.1 of the TR can be generally categorized into two major groups: authorization via U-Plane, and authorization via C-Plane, but there are other considerations as well, which are captured in the table below (the solutions not appearing in the table below do not have a clear ProSe authorization proposal).
	Solution
	C-Plane or U-Plane to UE
	New network function
	Scope of authorization
	UE to NW procedures/protocols
	Inter-NW procedures/protocols
	Interfaces with external servers

	D1
	U-Plane
	DPF
	Subscription 
	UE to H-DPF;

UE to L-DPF

OMA DM
	L-DPF to H-DPF 
OMA DM
	No need for "real time" interface to external application servers
Static configuration of authorised application list in DPF 

	D2
	U-Plane? (In 6.1.2.2 step 4, it states UE-ProSe Server is at IP layer or below IP layer)
	ProSe Server
	Subscription & Application authorisation
	UE to ProSe Server

(at IP layer or below IP layer)
	Not specified
	ProSe Server to 3rd Party Application Server

	D6/D7
	C-Plane from the eNB
	No
	Allocation of radio resources (scheduling grant when UE is in coverage)
	UE to eNB (when in coverage)
	Not specified
	Not specified

	D8
	C-plane (as the ProSe Server is collocated with MME)
	ProSe Server
	Subscription & Application 
	UE to ProSe Server
	Not needed (ProSe Server is collocated with MME)
	Not specified

	D9
	? (not specified)
However, example in 6.1.9.2.2.2 case B makes use of C-plane via MME.
	PDCF
	Subscription & Application
	UE to H-PDCF, UE to V-PDCF
	V-PDCF to H-PDCF 
	PDCF to App server

	D10/D11
	C-Plane
	ProSe Server
	Subscription & Application
	UE to ProSe Server
	MME to ProSe Server
	ProSe Server to external App. Server


When C-plane is used for the ProSe control, e.g. authorization, it creates additional load for the EPC, and especially the MME. When large amount of ProSe enabled UEs appear at one location, control plane may be flood with signalling messages, and network performance would be affected. Therefore, it is not desirable to use C-plane for the ProSe control. 

Conclusion 2: Solutions using C-Plane for the ProSe authorization, e.g. D8, D9, D11, have undesired impacts on the EPS operation, and should be avoided.  
For those solutions performing combined ProSe control and Application control, additional protocol between the ProSe entity and 3rd party server needs to be considered. This may takes long time and ventures out of 3GPP’s jurisdiction. In addition, to support that, extra information needs to be carried over the UE to network signalling. It could further complicate the development of the solution. Therefore, it is proposed that the definition of interaction with the external application server be left out of scope in Release 12.       

Conclusion 3: Procedures and protocol development for interfacing with external server (i.e. outside operator’s networks) for the purpose of ProSe Identities allocation should be left out of scope of Rel 12.
1.4 ProSe Identities handling
In this section we identify some commonalities and differences between the different solutions documented in TR 23.703 wrt the handling of ProSe Identities. 
	Solution
	Def. of ProSe ID
	Allocation for discovery/, open/restr.
	Format of ProSe ID, applicability, size limitations
	Protection of ProSe IDs
	Type of UE identity Global/Locally unique 
	Usage for multiple apps

	D2 
	Yes for restricted discovery
	Restricted discovery only
	Not specified
	Yes (hides real identity)
	Globally unique
	Not specified

	D3
	Yes
	Not specified
	Not specified
	Not specified
	Not specified
	Not specified

	D6 and D7
	Yes (characteristics)
	Not specified
	Not specified
	Yes (does not reveal subscriber ID)
	Not specified
	Not specified

	D8
	Yes
	By  ProSe server/MME. For open or restricted
	Not specified. 
	Not specified
	One per app-instance; MME-specific. Applicable for disc. And comm.
	Yes

	D11
	Yes (Characteristics)
	Prose Server
	Not specified
	Stays within 3GPP domain
	FFS
	Yes

	I1
	Yes (Characteristics)
	Not specified
	Yes
	Not specified
	Not specified
	Yes

	I2
	Yes
	ProSe Function
	Not specified
	Encoding, temporary
	Unique per user
	Yes

	I3
	Yes for restricted discovery
	Restricted discovery only
	Not specified
	Yes (hides real identity)
	Temporary
	Not specified

	I4
	Yes for restricted discovery
	Restricted discovery only
	Yes
	Temporary ID, refreshed often
	Temporary can be re-allocated by the network
	Yes

	I5
	Yes for restricted discovery
	Restricted discovery only
	Yes
	Yes (hides real identity)
	Not specified
	Not specified


Some additional criteria that can be used for evaluation are also listed below:  

	Solution
	C-Plane or U-Plane proto; preconfigured
	New allocating entity
	Type of ID 
	Intra-NW procedures/protocols
	Inter-NW procedures/protocols (e.g. across PLMNs)
	Protocols with external servers

	D2 
	Either C-Plane or U-Plane
	ProSe Server
	New ID, mapped to an app ID
	Not specified
	Not specified
	Prose Server to 3rd party App server

	D3
	Not specified
	Not specified
	1. Layer-2 Group ID

2. App Personal ID

3. App Group ID
	N/A (only applicable to out of coverage)
	N/A (only applicable to out of coverage)
	N/A (only applicable to out of coverage)

	D6 and D7
	C-Plane or preconfigured
	Not specified
	1.Prose ID, app-independent
2.Group ID.
	Not specified
	Not needed
	Not needed

	D8
	C-Plane
	ProSe server/MME
	ProSe ID per application
	Not specified
	Not specified
	None

	D11
	C-Plane
	ProSe Server
	1. ProSe Id

2. App ID

3. ProSe App user ID
	Possibly ProSe server to MME
	Interconnection between ProSe Servers in different PLMNs
	None

	I1
	Not specified
	Not specified
	ProSe ID per application
	Not specified
	Not specified
	Not specified

	I2
	U-Plane
	ProSe Function
	1. ProSe Id

2. App ID

3.Expression code

4. App user ID
	None


	Inter-PLMN (between ProSe functions)
	ProSe Function to App Server

	I3
	Either C-Plane or U-Plane
	ProSe Server
	ProSe ID, mapped to an app ID
	Not specified
	Not specified
	Prose Server to 3rd party App server

	I4
	Not specified
	ProSe Function
	1. App User ID
2. App ID

3. ProSe UE ID

3.ProSe discovery code
	Not specified

	Inter-PLMN (between ProSe functions)
	Prose Server to 3rd party App server

	I5
	Not specified
	Not specified
	1. ProSe Id allocated by the operator

2. ProSe App Id identitifying the application instance
	Not specified
	Not specified
	Not specified


It is apparent that amongst all solutions proposed, there are many possibilities to evaluate in terms of mechanisms, protocols, functions, and transport, and several unspecified aspects or FFS items. This leads to the following:

Conclusion 4: Allocation and lookup mechanisms for ProSe Application Identities can be left out of scope of 3GPP in rel.12 and the allocation of ProSe Application Identities needed for discovery can be left to the application layer. For more details of how this can be achieved in an interoperable manner, see S2-133477.
3. Proposal
It is proposed to agree on the conclusions presented in this paper and capture them in TR 23.703 or SA2#99 meeting minutes.
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