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Abstract of the contribution: This PCR provides evaluation for PC3 interface and makes conclusion proposals accordingly.
Discussion
This PCR proposes to evaluate the applicable plane in PC3 for supporting the following features.

· support ProSe UE registration procedure 

· allocate/reallocate temporary ProSe UE ID and expression codes for direct discovery 
· may support ProSe Application user registration

· authorize ProSe direct discovery
[Address Issue]

To support above features over PC3, for the user-plane PC3, it is required that the ProSe-enabled UE knows the address of the ProSe function by pre-configuration, or received from NAS procedure during EMM registration if stored in the HSS. However it is still required to handle the UE mobility issue when the UE moves to the service coverage of another ProSe function. 
For the control-plane PC3, the ProSe function can be collocated with MME or connected with MME over PC4. In latter case, the MME can preconfigure with the ProSe function address. For UE mobility, the ProSe function address information can be transferred between MMEs. 
[MT message transmission]

When using user-plane PC3, in the following cases, the ProSe function would need to transmit mobile-terminated messages to the ProSe-enabled UE. For example, 
· status updates from the ProSe application servers, e.g. friend list, preferences on users discoverabilities, associated temporary ProSe UE IDs, from the ProSe application servers over PC2
· network-initiated ProSe UE ID reallocation procedure
Therefore, the ProSe function may need to know the state of the UE before initiating the MT messages. However the ProSe-enabled UE may be in connected or idle mode. If above cases are happened when the UE is in idle mode, it is required that the ProSe function sends signal to the MME for bringing the UE back on to the connected mode. 
Moreover, the following two cases may be required for PC4.

· MM/ProSe context updates from MME if no direct interface to the HSS
· configuration updates from the eNB and the MME
· charging record collection and report based on resource usage
As such, PC4 is needed when adopting user-plane PC3. That is, the ProSe function would have both user-plane and control-plane interfaces toward the UE.
[Further evaluation]

The following table further provides the evaluation of two options.
	
	Control-Plane PC3
	User-Plane PC3

	Pros
	· No need to add new interfaces, including user-plane interface between UE and ProSe function and interface between ProSe function and HSS
· Can apply the mechanism of EPS capability handling and configuration for the new ProSe service
· Can apply Attach/TAU procedure for the ProSe UE registration procedure

· May reuse GUTI for ProSe-enabled UE in network coverage case such that the GUTI reallocateion procedure can be applied for reauthorizing the ProSe service.
· Support UE mobility by transferring ProSe related information between MMEs.
	· Handle most of the required ProSe functionalities in ProSe function, e.g. ProSe UE ID allocation, ProSe service authorization between ProSe functions both for non-roaming and roaming cases, and ProSe application user registration over PC2.
· Perform the ProSe UE registration procedure only when needed, i.e. the first ProSe-enabled application is activated by the user on the ProSe-enabled UE

	Cons
	· Have NAS impacts on the EPC capability handling and configuration
· May require new ProSe UE ID reallocation procedure if not using GUTI as a ProSe UE ID
	· Need a separate ProSe-enabled UE registration procedure 

· May need to have new interface with HSS so that the ProSe function can interact with HSS directly for capability handling and configuration

· Need to have new mechanism for capability handling and configuration for the new ProSe service authorization on the ProSe function. The ProSe function may need to obtain the information of the network entity capability support, e.g. MME, EUTRAN.
· Need security mechanism over user plane PC3 to avoid potential security threads duo to the exposure of the ProSe function address info to the UE.
· Require new ProSe UE ID reallocation procedure
· May require the ProSe function to interact with the MME for exchanging control plane information
· May require new mechanism to support UE mobility when changing ProSe functions.


According to the evaluation table, it is obvious that the merits of using control-plane PC3 is more than that of the user-plane PC3, and the technical issues of the control-plane PC3 is more promising to be resolved to meet Rel-12 time frame. Therefore, it is proposed to conclude on the following proposals.
Proposal
Proposal#1: the ProSe system architecture supports control-plane PC3.

Proposal#2: No interface between HSS and ProSe function is required. During EMM procedure HSS subscription information can be retrieved by MME and transfers as ProSe context to the ProSe function. 

Proposal#3: the ProSe UE registration procedure is via EMM procedures toward ProSe function via PC4.

It is proposed to include the proposed evaluation and conclusion in TR 23.703.

* * * First Change * * * *

7.X
Evaluation of system architecture
7.X.1  Interface PC3
The following table provides the evaluation of two options.
	
	Control-Plane PC3
	User-Plane PC3

	Pros
	· No need to add new interfaces, including user-plane interface between UE and ProSe function and interface between ProSe function and HSS
· Can apply the mechanism of EPS capability handling and configuration for the new ProSe service

· Can apply Attach/TAU procedure for the ProSe UE registration procedure

· May reuse GUTI for ProSe-enabled UE in network coverage case such that the GUTI reallocateion procedure can be applied for reauthorizing the ProSe service.
· Support UE mobility by transferring ProSe related information between MMEs.
	· Handle most of the required ProSe functionalities in ProSe function, e.g. ProSe UE ID allocation, ProSe service authorization between ProSe functions both for non-roaming and roaming cases, and ProSe application user registration over PC2.

· Perform the ProSe UE registration procedure only when needed, i.e. the first ProSe-enabled application is activated by the user on the ProSe-enabled UE

	Cons
	· Have NAS impacts on the EPC capability handling and configuration
· May require new ProSe UE ID reallocation procedure if not using GUTI as a ProSe UE ID
	· Need a separate ProSe-enabled UE registration procedure 

· May need to have new interface with HSS so that the ProSe function can interact with HSS directly for capability handling and configuration

· Need to have new mechanism for capability handling and configuration for the new ProSe service authorization on the ProSe function. The ProSe function may need to obtain the information of the network entity capability support, e.g. MME, EUTRAN.
· Need security mechanism over user plane PC3 to avoid potential security threads duo to the exposure of the ProSe function address info to the UE.
· Require new ProSe UE ID reallocation procedure
· May require the ProSe function to interact with the MME for exchanging control plane information
· May require new mechanism to support UE mobility when changing ProSe functions.


According to the evaluation table, it is obvious that the merits of using control-plane PC3 is more than that of the user-plane PC3, and the technical issues of the control-plane PC3 is more promising to be resolved to meet Rel-12 time frame. Therefore, it is proposed to conclude on the following proposals.
* * * Second Change * * * *
8.X
Conclusions for Key Issue #1: ProSe system architecture
Normative work needs to proceed as follows:

- 
Control-plane PC3 is supported in this release, i.e. it is via control-plane interface PC4 between the MME and the ProSe function.

-
No interface between HSS and ProSe function is required. During EMM procedure HSS subscription information can be retrieved by MME and transfers as ProSe context to the ProSe function.
* * * Third Change * * * *
8.5
Conclusions for ProSe direct discovery

Normative work needs to proceed as follows:

-
PC3 interface is used for ProSe configuration and the functional entity that provisions the UE with some necessary parameters is a new EPC node and named Direct Provisioning Function (DPF);
-
The ProSe UE registration procedure is a control-plane procedure via EMM procedures.

Editor's note: The mechanism for authorisation for applications using ProSe direct discovery is FFS.

-
Necessary subscription parameters in HSS will be defined for ProSe direct discovery as will be determined by the related procedures;

-
For operator controlled open discovery the allocation and processing mechanisms via control-plane PC3 for ProSe Application Identities is based in principle on solution D13;

-
The format of ProSe Application Identities for open discovery may have a structure so as to allow partial matching at the UE side reflecting application-specified interests, and thus reduce the number of processing of discovered ProSe Application Identities;

-
The values of ProSe Application Identities as defined in D13 for open discovery is not expected to be specified in 3GPP, but another organization is expected to specify that on behalf of operators' community (e.g. GSM Association).

-
ProSe Application Identities for open discovery shall have a standards defined format in 3GPP to allow the 3GPP function to process them. The exact format is FFS.

-
Both discovery models "I am here" (model A) and "who is there"/"are you there" (model B) as described in clause 4.1.4 are relevant.

Editor's note: The terminology for ProSe Application Identities needs to be aligned e.g. relationship with ProSe_App_IDs and ProSe_Codes as in D13.

As the result of the SA2 study phase the solution may require at least the definition of the following functionality by the RAN groups:

-
Discovery message format and signalling in the access stratum;

-
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 operator in the network sharing case.
* * * End of Change * * * 
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