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1. Introduction
In TR 23.703 there is a very large number of different solutions for ProSe direct discovery touching different system aspects (11 solutions in section 6.1 and 9 solutions in section 6.4 for identities only). None of these solutions is complete and some have quite fundamental open issues (see a preliminary analysis in S2-133994). 

The timescales for the completion of the WID (see SP-130506) are also very pressing and there is very little time remaining to fill up the gaps for all these solutions. It is therefore very difficult to proceed to the evaluation of all these different solutions in the remaining time.     

This paper proposes a realistic way forward for the topic of direct discovery that in the opinion of the co-sourcing companies would satisfy the needs of initial deployments and allows enhancements in rel.12.

2. Way forward for Direct Discovery

In SA2#99 a functional split between SA2, SA3 and RAN WGs was agreed to be included in Annex E.  

Table 1: Direct discovery
	High Level Function
	SA2 responsibility
	RAN responsibility
	Comments

	UE Configuration and provisioning
	X
	
	

	UE authorisation for using ProSe direct discovery
	X
	
	

	Radio resource management for ProSe direct discovery
	
	X
	

	Allocation of ProSe Application Identities
	X
	
	It is FFS if the allocation of ProSe Application Identities is in scope of 3GPP.

	Allocation of ProSe UE Identities
	X
	
	

	Discovery Models
	X
	
	This function will determine whether e.g. both targeted and non-targeted discovery will need to be supported

	Structure of discovery messages "over the air"
	
	X
	

	Application authorisation for using ProSe direct discovery
	X
	
	

	Charging
	X
	
	It is FFS what is needed to be defined by 3GPP SA WG2
In the scope of 3GPP SA WG5.

	Inter-PLMN discovery
	X
	FFS
	

	Network sharing
	FFS
	FFS
	Resources of the different sharing partners may need to be signalled by RAN

	Roaming
	X
	
	

	Security functions
	
	
	In the scope of 3GPP SA WG3


In Annex G also the basic steps for direct discovery have been identified as

· ProSe configuration and capability handing

· ProSe authorisation

· ProSe identifiers allocation 

· ProSe discovery procedure

Proposal 1: SA2 to focus the remaining meeting time on the SA2 related tasks only and with focus on what will be captured in SA2 specifications

In the remaining part of this paper we propose solutions for each of these tasks and basic steps
2.1 ProSe configuration and capability handling
All the solutions that touch aspects of ProSe configuration suggest to use OMA DM as the solution. Between what is captured in solutions #D1, #P1 and #P2.

#D1 proposes to "name" the entity that performs the provisioning of parameters to the device for ProSe direct discovery as "Direct Provisioning Function (DPF)".

Proposal 2: It is proposed to agree to use OMA DM for ProSe configuration on PC3 and name the entity that provisions the UE with the necessary parameters as Direct Provisioning Function (DPF)

#P2 proposes additional subscription parameters in HSS for ProSe direct discovery. This is also implied by other solutions in section 6.4 e.g. solution #I8.
Proposal 3: It is proposed to agree define subscription parameters in HSS for ProSe direct discovery

2.2 ProSe authorisation

In TR 23.703 two different authorisation aspects are being dealt with:
a) ProSe UE authorisation which determines the policies and mechanisms a PLMN uses in order to authorise the UE to use ProSe irrespective of the application
b) ProSe application authorisation which determines the policies and mechanisms a PLMN uses in order to authorise the use of ProSe by a particular application
2.2.1
ProSe UE authorisation

We need to separate the step for authorising the UE to use ProSe in the serving PLMN and other PLMNs that exist in the area e.g. for the UE to be allowed to access the resources and be able to monitor discovery messages from PLMNs other than the serving PLMN in a particular area.

Authorisation from serving PLMN

The allocation of ProSe UE Identity from serving PLMN e.g. using EMM procedures similar to GUTI (re-) allocation can serve also as implicit ProSe authorisation from the serving PLMN and can be based on subscription info (see Proposal 3). 

Proposal 4: It is proposed to agree that authorisation from serving PLMN is implicitly performed through allocation of ProSe UE Identity to the UE taking into account the UE subscription information
Authorisation from other local PLMNs
Authorisation from other local PLMNs either involves complex interconnections between "ProSe Functions" of different PLMNs, e.g. as described in #D9, #D10, #D13 or as in #D1 authorisation may be performed through UE interaction with the respective DPFs of these PLMNs. 
The procedures for the former solutions are very unclear since details are missing on where these new entities will be placed i.e. whether they are control plane entities collocated with MME or new entities. 
The mechanisms and procedures for the latter mechanism are very similar to those studied and used for ANDSF so the amount of extra standardisation is minimal. The protocol is proposed to be OMA DM. 
Proposal 5: It is proposed authorisation from other "local PLMNs" is performed through UE interactions with DPF
2.2.1
ProSe Application authorisation

Various solutions in TR 23.703 for authorisation of applications to use ProSe in specific PLMNs involve dynamic interactions between the PLMN (ProSe Function) and external Application Servers. These interactions require interconnections between the ProSe Functions and external Application Servers (PC2 interface). 
The authors believe that there is no reason for these dynamic interactions involving external application servers and operators networks. The use of ProSe direct discovery by specific application would be based on "static" authorisation policies and agreements between the HPLMN and the application providers. These policies can be configured using whitelist/blacklist in the UE and can be configured from Home DPF.
Proposal 6: It is proposed that a white/blacklist of applications using ProSe direct discovery can be configured in the UE.

2.3
ProSe Identifiers allocation

2.3.2
ProSe UE Identities

ProSe UE Identity is defined as follows:

ProSe UE Identity: A unique identity allocated by EPS which identifies the ProSe enabled UE. It can be assigned to a UE at any moment in time for a configurable duration, can be stored at the UE, but its value cannot be assigned by the user, and is subject to operator assignment and re-assignment.

The semantics of the ProSe UE Identity are very similar to these of GUTI and as a result the format can be similar to GUTI and follow similar allocation procedures to GUTI e.g. using EMM procedures. 
Proposal 7: Agree that ProSe UE identity is allocated following EPS procedure similar to those used for GUTI allocation.

Proposal 8: Agree that ProSe UE identity has similar size and format to GUTI.

2.3.3
ProSe Application Identities allocation

One of the most fragmented topics is this of how "ProSe Application Identities" will be allocated in the UE (13 different. 

Restricted discovery is application specific, therefore the semantics of the ProSe Application Identities (if any) will be relevant to the specific application and there is no value for the operator to be involved in the allocation process. Open discovery may be performed cross-application/PLMN and there is some value to have global semantics for ProSe Application Identities related to open discovery, since this will increase the penetration of the service. 

If the signalling for allocation of ProSe Application Identities is on the 3GPP "control plane" it gives rise to the issue of what type of signalling will be used in order to allocate these identities. For example, one option is to use NAS (as implied by #D8), in which case the allocation is performed by the MME. Another option is to employ some form of transparent mechanism that uses NAS only as transport e.g. some form of USSD-like (as implied by #D10, #D11, and #D13) signalling. For this latter approach, however, we note that USSD-like signalling is not specified in LTE in the same way it exists in 2/3G.

In any case if 3GPP control plane is used, any possible application interactions e.g. removing a friend from a buddy list, would need to be associated with a corresponding control plane signalling, this might introduce unnecessary overheads.
If the signalling for ProSe Application Identities is performed on the 3GPP user plane, we can assume that the "ProSe Server/Function" is a user plane entity (e.g. HTTP server) and allocation of ProSe identities happens on the 3GPP user plane. 

For restricted discovery, when the allocation of ProSe Application Identities is performed from the network, it is required that some form of interconnection is provided between the ProSe Server and 3rd party applications (PC2). Experience shows that this interface would not be easy to standardise in the limited timeframe remaining, and more so, achieve adoption by the industry.
Proposal 9: Agree that allocation and lookup mechanisms for ProSe Application Identities can be left out of scope of 3GPP in rel.12

2.4
Discovery procedures

An additional dimension related to some of the solution captured already in TR 23.703 is the use two approaches for discovery: the "I am here" approach (let it be called approach A) where the UE broadcasts its identity in frequent intervals in time, and the "who is there"/"are you there" approach (let it be called approach B) where the UE that wants to discover something broadcasts the target's identity or wildcard, and the target responds. 

Therefore, we believe that both approaches A and B above are relevant; as part of the discovery message, it has to be possible to indicate whether the message corresponds sending the identity of the initiator or this is a message that contains the target identity therefore expect some response. 

The protocol details and whether the mechanisms will operate in L1 using a single radio block or L2 using the broadcast channel for traffic e.g. as proposed in #D3, #D6 and #D7 to be specified by RAN WGs.
Proposal 10: Agree that both discovery models "I am here" (model A) and "who is there"/"are your there" (model B) are relevant, the related messages and procedures to be specified by RAN WGs.
2.5
System Aspects

In addition to the aforementioned basic steps some "system aspects" have been prioritised in SP-130506, some resolution for these aspects as well is described below:
2.5.1
Charging 

Solution #D1 includes some description on charging can be performed based on accounting data collected from the UE for "direct discovery". This is described in section 6.1.1.2.4.1. It is proposed that SA5 is tasked to discuss the exact details that the entity that would receive the accounting data from the UE would generate the charging information. 
Proposal 11: Agree that charging can be generated based on accounting data recorded in the UE as described in section 6.1.1.2.4.1
Proposal 12: SA5 can study further the data the UE would need to record and the charging architecture for direct discovery.

2.5.2
Network Sharing

Network sharing is supported based on the UE authorisation procedure proposed in proposals 4 and 5. For network sharing the network sharing partners may have to indicate to the UE the appropriate resources e.g. as part of the new SIB. 
Proposal 13: RAN WGs to study further how the allocation of resources of each sharing partner can be signalled to the UE. 
2.5.3
Roaming

Roaming is supported based on the UE authorisation procedure proposed in proposals 4 and 5. No further changes are required from standards perspective.

3. Proposal

It is proposed to agree on the following proposals as working assumptions for ProSe direct discovery in rel.12 and capture the following text in the TR 23.703.
>>>Start Changes<<<<
8
Conclusions

Editor’s Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 

8.x
Conclusions for ProSe direct discovery
-
OMA DM is used on PC3 interface for ProSe configuration and name the entity that provisions the UE with the necessary parameters as Direct Provisioning Function (DPF) as described in clause 6.1.1.2.1;
-
Subscription parameters will be defined in HSS for ProSe direct discovery as described in clause 6.6.2;
-
Authorisation from serving PLMN is implicitly performed through allocation of ProSe UE Identity to the UE taking into account the UE subscription information;
-
Authorisation from other local PLMNs is performed through UE interactions with "local DPFs" using PC3 interface as described in clause 6.1.1.2.1;
-
Authorisation for applications using ProSe direct discovery can be configured in the UE using a white/blacklist as described in clause 6.1.1.2.1.1;
-
ProSe UE identity is allocated following EPS procedure similar to those used for GUTI allocation;
-
ProSe UE identity has similar size and format to GUTI;
-
Allocation and lookup mechanisms for ProSe Application Identities can be left out of scope of 3GPP in rel.12;
-
Both discovery models "I am here" (model A) and "who is there"/"are you there" (model B) as described in clause 4.1.x are relevant, the related messages and procedures to be specified by RAN WGs;
-
Charging can be generated based on accounting data recorded in the UE as described in section 6.1.1.2.4.1.
The solution requires the definition of the following functionality in the RAN groups:

-
Discovery message format.

-
Mechanism for radio resource management and how to signal the radio resources to the UE. This includes also allocation of radio resources of each sharing partner in the network sharing case.
>>>End of Changes<<<<
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