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In TR 23.703, solutions for ProSe discovery in clause 6.1 and for ProSe identifiers in clause 6.4 provide required features of the network entities, required ProSe identifiers to be used in the ProSe discovery procedure including both of EPC-level ProSe discovery and ProSe direct discovery, which then forms the resultant reference system architecture. Therefore there are some correlations and variances among solutions. This paper is related to the following key issues:

· Key issue #1: ProSe System Architecture 

· Key issue #10: ProSe identifiers

· Key issue #3: Configuration and capability handling for ProSe
This PCR provides categorizations for the following solutions:

· ProSe discovery: D1, D4, D6, D8, D9, D11, D13
· ProSe identifier: I2, I4, I9

Please note that some solutions may not be listed due to lacking of related information described in the solution for classification. Authors of the solutions may indicate which Category their solutions would be for completing the evaluation. 
1.1 ProSe identifiers 

Solutions may use different terms for their proposed ProSe identifiers however some do have the same definition. The following list shows the ProSe identifiers used in solutions proposed in TR 23.703:  

1. ProSe UE subscriber ID: this is a permanent ProSe identifier used in HSS for identifying a UE subscribing to ProSe services. 

· IMSI or a new ProSe subscriber ID 
· Open issue-A: If it is required to create a new ProSe domain other than PS CN domain and IMS domain? 

· Open issue-B: If there is security issues to exposure an 3GPP ID to application server, or used for inter-PLMN scenario 

2. ProSe UE ID: this is a temporary ProSe identifier for identifying a ProSe-enabled UE which is generated and allocated by the network

· This ID is allocated during ProSe UE registration procedure or during EMM procedure along with attach/TAU procedure. 

· The ID reallocation can be revoked by the UE or the network

· Open issue-A: if GUTI can be used for identifying a ProSe UE?

· Open issue-B: Which network entity allocates the identifier and what is the granularity associated, e.g. MME (control-plane PC3), ProSe sever (user-plane PC3). 

3. ProSe Application Identity (ProSe App ID): this is an ID used to identify application related information for the ProSe enabled UE. Per UE can have more than one ProSe Application Identities.

· This ID can be pre-configured at UE and stores at the network entity (e.g. ProSe server/HSS)

· If not configured, there needs ProSe application authorization procedure which may be performed along with other procedures, e.g. ProSe application user registration procedure.

· Open issue-A: the granularity of the ProSe App ID is per OS, per PLMN, or global unique?

· Open issue-B: if 3GPP needs to design an application ID

4. ProSe Application User Identity (ProSe App user ID): 

· This is an ID the same as application layer user ID (e.g. facebook user id) or a transformed ID that has one-to-one mapping with application layer user ID for user privacy consideration.

· The transformed ID may be configured by user in application layer user registration procedure or at installation moment (D13) or allocated during application layer user registration procedure (D10).

· Open issue-A: if there is privacy issue to exposure the application user ID to operators.

· Open issue-B: if transformed ID is required, if the static transformed ID is sufficient, and how to achieve this features for static configuration or dynamical assignment. 

· It is required SA3 guidance if security issues addressed in open issue 1.A and 1.B are sustained.
5. ProSe server ID/address: this is the ID/address used to identify a ProSe server

· The ProSe architecture used for UE-controlled direct discovery or Network-assisted ProSe discovery as well as their applied interface will require different ID for addressing a ProSe server. 

· Open issue-A: what are the interfaces, eg. PC2 (App server), PC3m (NAS+MME), PC3h (HSS), PC4 (MME), required to connect the ProSe server? Or the ProSe-server is collocated with MME with ProSe Function.

6. Discovery/expression/ProSe code: this is the code (bit streams) used in ProSe direct discovery

· The code is designed to identify the information, e.g. PLMN, ProSe-enabled UE, Application, Application user, Application group, or discoverability, among ProSe-enabled UEs involved in ProSe direct discovery procedure.
· Based on solutions, the code can be per UE and/or per Application
· The structure of the discovery code is greatly depending on the applied mechanism for direct discovery and corresponding ProSe configuration. According to S2-134038, where classifies solutions into two categories: CAT.A: UE-controlled and Cat.B: Network-Assisted direct discovery.

· Open issue: which category is used may require different structure of the discovery code. 
1.2 System Architecture

For provisioning ProSe service for an application user in a ProSe-enabled UE, the following procedures require different ProSe identifers to identify a UE, an application, or an application user in the network for authorization/charging or in the UEs for ProSe direct discovery.
It is assumed that PC2 is required for every solution requiring interaction between ProSe function and Application server except for specifically indicated.
1. ProSe service registration procedure:
a. ProSe UE registration procedure from UE to ProSe function (EMM procedure over PC3C, or over PC3U)
b. ProSe Application user registration procedure from UE to ProSe Application server (over PC3U or PC1)
c. ProSe Application authorization procedure (over PC3U, PC1, or by pre-authorization)

2. ProSe discovery service request procedure:

a. ProSe direct discovery authorization request towards network (over PC3U, PC3C)
· This is required for Network-assisted ProSe discovery (D4, D8, D9, D12, D13, D14, D15)
b. ProSe configuration procedure via OMA-DM (over PC3U)
· This is required for UE-controlled direct discovery (D1)
3. ProSe discoverability request procedure (over PC3U, PC3C, PC5): 
a. a stand-alone request (over PC3U, PC1)

b. along with other procedures, e.g. ProSe direct discovery in procedure indicated as 2a.

Obervation#1: procedure 1c can be along with procedure 1b if applying on-line authorization.
Observation#2: procedure 2 and 3 can be determined when determining procedures 1. For example, if it is determined that PC3U is applied in procedure 1, the direct discovery request can be over PC3U, e.g. models (B) and (E) as shown in the following table.

Obervation#3: for procedure 1: ProSe service registration procedure, the following list shows the differences in terms of  proposed interface and ProSe subscriber ID or temporary identifiers. 
	Procedure

1a ＼ 1b
	PC1

(UE(App Server)

	PC3U 

(UE(ProSe Function

(APP Server
	PC3C

(UE(MME(ProSe function

(App Server)

	Permanent ID
- use IMSI or  a new ProSe subscriber ID with 1-1 mapping with IMSI
	(A): D1, I9 option1
-1a: EMM procedure 
-1c: application layer
	(B): I2, D4

-1a: EMM procedure 
-1c: user-plane procedure
	(C): D8 
-1a: EMM procedure
-1c: EMM procedure
D8 does not require PC2 and with MME/ProSe function collocated.

	Temporary ID
PC3U
- allocate a new ProSe UE ID
	(D): N/A
	(E): D9, I4
-1a: user-plane procedure

-1c: user-plane procedure

This is a pure user-plane model
	(F): N/A

	Temporary ID
PC3C
- allocate GUTI or a new ProSe UE ID
	(G): D6, D11
-1a: EMM procedure

-1c: application layer
This is the general model that is broadly used today.
	(H): N/A
	(I): I9-Option2, D13
-1a: EMM procedure

-1c: EMM procedure
This is a pure control-plane model


Obervation#4: Only model (E) solution requires a stand-alone the ProSe service registration procedure over user-plane PC3U. For all other models of solutions, either using permanent ID or temporary ID to identify a ProSe-enabled UE, the EMM procedure can be used to register a ProSe-enabled UE for ProSe service by using ProSe UE subscriber ID (IMSI or a new one) for permanent ID case, or IMSI/GUTI for temporary ID case. 
Proposal: No interface between HSS and ProSe function is required. All solution can apply configuration and capability handling proposed in solution P2: HSS based configuration. During EMM procedure HSS subscription information can be retrieved by MME and transfers as ProSe context to the ProSe function. 

Obervation#5: models (C) and (I) both use EMM procedure for ProSe service registration procedure, which does not require different configuration and capability handling for supporting both user-plane and control-plane models on ProSe function, e.g. models (B) and (E). For example, for models (B) and (E), it requires mechanism for UEs to find ProSe function in the network, e.g. by configuration or a ProSe identifier which provide ProSe function address information.

Obervation#6: for (B), (D) , (C), (I) models over PC3C and PC3U 
· all have to resolve open issues 3A-3B and 4A for ProSe identifiers design because it requires to carry Application related information, e.g. ProSe Application ID and ProSe Application user ID, of the UEs through 3GPP network. 
· all have to authorize ProSe application ID by pre-authorization or online authorization by UE/user request, which increase signalling, management overheads, and security threats.

· all have to resolve which application an application user is belonging to and use it for addressing an Application server which requires the ProSe function to resolve address information of the application server.

Obervation#7: models (A) and (G) relying on the application layer user registration have the following merits:

· It is NOT required to transfer ProSe Application ID in the 3GPP signalling and interfaces. 

· Application authorization is handled within network entities between ProSe application server and the ProSe server. Each PLMN can manage local ProSe application ID to be OS-agnostic.
· Application authorization does not by UE/user requests which greatly reduce signalling overheads. The Application authorization can be revoked within network entities. 

· The application layer user registration follows current application behaviour. It does not have to be related to ProSe identifier for addressing purpose in user-plane design in models (B) and (E).
Obervation#8: the difference between model (A) and (G) is mainly for the open issue 1.A and 1.B indicated in 1.1 ProSe identifiers. If security issues need to be considered, the following proposal should apply.

Proposal: It is proposed to adopt solution models (G) as the way forward when considering system architecture and the required ProSe identifiers. 
With model (G), the following ProSe identifiers are required:
· Temporary ProSe UE ID: allocated by EMM procedure and reallocated by UE/network request.

· ProSe Application User ID: with privacy concern, it may be preconfigured as an alias code of the application user or allocated by Application server and to be used for addressing a specific user in an application within the UE.
· Discovery code: the format of this code depends on the decision on the direct discovery mechanism, which is not within scope of this PCR. 

With model (G), the following reference points are required: PC1, PC2, and PC4 (between UE and the ProSe function).
The reference architecture and ProSe service registration procedure flows for model (G) is also provided.

The reference architecture and ProSe service registration procedure flows for model (G) is:
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Proposal
It is proposed to include the proposed evaluation and conclusion in TR 23.703.

* * * First Change * * * *

7
Evaluation 

Editor's Note:
this clause contains the overall evaluation of various solutions.

7.X Key Issue #1: ProSe System Architecture  
For provisioning ProSe service for an application user in a ProSe-enabled UE, the following procedures require different ProSe identifers to identify a UE, an application, and an application user in the network for authorization/charging purposes or in the UEs for ProSe direct discovery over PC5.
It is assumed that PC2 is required for every solution requiring interaction between ProSe function and Application server except for specifically indicated.
1. ProSe service registration procedure:

a. ProSe UE registration procedure from UE to ProSe function (EMM procedure over PC3C, or over PC3U)

b. ProSe Application user registration procedure from UE to ProSe Application server (over PC3U or PC1)
c. ProSe Application authorization procedure (over PC3U, PC1, or by pre-authorization)

2. ProSe discovery service request procedure:

a. ProSe direct discovery authorization request towards network (over PC3U, PC3C)
· This is required for Network-assisted ProSe discovery (D4, D8, D9, D12, D13, D14, D15)
b. ProSe configuration procedure via OMA-DM (over PC3U)
· This is required for UE-controlled direct discovery (D1)

3. ProSe discoverability request procedure (over PC3U, PC3C, PC5): 

a. a stand-alone request (over PC3U, PC1)

b. along with other procedures, e.g. ProSe direct discovery in procedure indicated as 2a.

Obervation#1: procedure 1c can be along with procedure 1b if applying on-line authorization.
Observation#2: procedure 2 and 3 can be determined when determining procedures 1. For example, if it is determined that PC3U is applied in procedure 1, the direct discovery request can be over PC3U, e.g. models (B) and (E) as shown in the following table.

Obervation#3: for procedure 1: ProSe service registration procedure, the following list shows the differences in terms of  proposed interface and ProSe subscriber ID or temporary identifiers. 
	Procedure

1a ＼ 1b
	PC1

(UE(App Server)

	PC3U 

(UE(ProSe Function

(APP Server
	PC3C

(UE(MME(ProSe function

(App Server)

	Permanent ID

- use IMSI or  a new ProSe subscriber ID with 1-1 mapping with IMSI
	(A): D1, I9 option1

-1a: EMM procedure 
-1c: application layer
	(B): I2, D4

-1a: EMM procedure 

-1c: user-plane procedure
	(C): D8 
-1a: EMM procedure

-1c: EMM procedure
D8 does not require PC2 and with MME/ProSe function collocated.

	Temporary ID
PC3U
- allocate a new ProSe UE ID
	(D): N/A
	(E): D9, I4
-1a: user-plane procedure

-1c: user-plane procedure

This is a pure user-plane model
	(F): N/A

	Temporary ID
PC3C
- allocate GUTI or a new ProSe UE ID
	(G): D6, D11
-1a: EMM procedure

-1c: application layer
This is the general model that is broadly used today.
	(H): N/A
	(I): I9-Option2, D13

-1a: EMM procedure

-1c: EMM procedure
This is a pure control-plane model


Obervation#4: Only model (E) solution requires a stand-alone the ProSe service registration procedure over user-plane PC3U. For all other models of solutions, either using permanent ID or temporary ID to identify a ProSe-enabled UE, the EMM procedure can be used to register a ProSe-enabled UE for ProSe service by using ProSe UE subscriber ID (IMSI or a new one) for permanent ID case, or IMSI/GUTI for temporary ID case. 

Proposal: No interface between HSS and ProSe function is required. All solution can apply configuration and capability handling proposed in solution P2: HSS based configuration. During EMM procedure HSS subscription information can be retrieved by MME and transfers as ProSe context to the ProSe function. 

Obervation#5: models (C) and (I) both use EMM procedure for ProSe service registration procedure, which does not require different configuration and capability handling for supporting both user-plane and control-plane models on ProSe function, e.g. models (B) and (E). For example, for models (B) and (E), it requires mechanism for UEs to find ProSe function in the network, e.g. by configuration or a ProSe identifier which provide ProSe function address information.

Obervation#6: for (B), (D) , (C), (I) models over PC3C and PC3U 

· all have to resolve the following open issues for ProSe identifiers design because it requires to carry Application related information, e.g. ProSe Application ID and ProSe Application user ID, of the UEs through 3GPP network. 

Open issue-A: the granularity of the ProSe App ID is per OS, per PLMN, or global unique?

Open issue-B: if 3GPP needs to design an application ID
Open issue-C: if there is privacy issue to exposure the application user ID to operators.
· all have to authorize ProSe application ID by pre-authorization or online authorization by UE/user request, which increase signalling, management overheads, and security threats.

· all have to resolve which application an application user is belonging to and use it for addressing an Application server which requires the ProSe function to resolve address information of the application server.

Obervation#7: models (A) and (G) relying on the application layer user registration have the following merits:

· It is NOT required to transfer ProSe Application ID in the 3GPP signalling and interfaces. 

· Application authorization is handled within network entities between ProSe application server and the ProSe server. Each PLMN can manage local ProSe application ID to be OS-agnostic.

· Application authorization does not by UE/user requests which greatly reduce signalling overheads. The Application authorization can be revoked within network entities. 

· The application layer user registration follows current application behaviour. It does not have to be related to ProSe identifier for addressing purpose in user-plane design in models (B) and (E).

Obervation#8: the difference between model (A) and (G) is mainly for the following open issue. 

· Open issue-A: If it is required to create a new ProSe domain other than PS CN domain and IMS domain? 

· Open issue-B: If there is security issues to exposure an 3GPP ID to application server, or used for inter-PLMN scenario 
· If security issues need to be considered, the following proposal should apply.
Proposal: It is proposed to adopt solution models (G) as the way forward when considering system architecture and the required ProSe identifiers. 

With model (G), the following ProSe identifiers are required:

· Temporary ProSe UE ID: allocated by EMM procedure and reallocated by UE/network request.

· ProSe Application User ID: with privacy concern, it may be preconfigured as an alias code of the application user or allocated by Application server and to be used for addressing a specific user in an application within the UE.

· Discovery code: the format of this code depends on the decision on the direct discovery mechanism, which is not within scope of this PCR. 

With model (G), the following reference points are required: PC1, PC2, and PC4 (between UE and the ProSe function).
The reference architecture and ProSe service registration procedure flows for model (G) is:
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* * * Second Change * * * *

8
Conclusions

Editor's Note: The clause will capture agreed conclusions from the Key Issues and Architecture Solutions clauses. 
8.X Key Issue #1: ProSe System Architecture  
Normative work needs to proceed as follows: 

· The following reference points are required in the reference architecture in clause 4.3.1-1 (non-roaming reference architecture): PC1, PC2, and PC4 (between UE and the ProSe function).
· For the ProSe service registration procedure:

· ProSe UE registration procedure from UE to ProSe function is via EMM procedure and towards ProSe function via PC4

· ProSe Application user registration procedure from UE to ProSe Application server is over PC1

· ProSe Application authorization procedure is conduct between Application server and ProSe Funciton over PC1, which is not required by UE/user request

8.Y Key Issue #3: Configuration and Capability Handling for ProSe

Normative work needs to proceed as indicated in HSS based configuration in clause 6.6.2. The required features and details are FFS which is depending on the determined ProSe system architecture and ProSe identifiers in Rel-12.
8.Z Key Issue #10: ProSe Identifiers

Normative work needs to proceed as the following ProSe identifiers:
· Temporary ProSe UE ID: allocated by EMM procedure and reallocated by UE/network request in EMM procedure.

· ProSe Application User ID: with privacy concern, it may be preconfigured as an alias code of the application user or allocated by Application server and to be used for addressing a specific user in an application within the UE.

* * * End of Change * * * *
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