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Abstract of the contribution: This contribution evaluates the direct discovery solutions documented in the TR 23.703. Solutions have been reviewed based on the criteria and a comparison table is suggested.
1. Introduction
In TR 23.703 there are a number of different alternative solutions addressing the direct discovery aspect of the ProSe. This contribution evaluates the direct discovery solutions based on the basic steps for discovery introduced in the taxonomy defined in Annex G. 
2. Discussion
1.1 Basic elements of direct discovery
As pointed out in Annex G, the direct discovery solutions from SA2 point of view need to address the following basic elements:

· UE Configuration and capability handling; 

· ProSe Authorization;

· ProSe Identifier allocation;

· Discovery Procedure.

In the following sections, the direct discovery and identifier allocation solutions are evaluated against these elements.   
1.2 Evaluation of the solutions based on Annex G steps
1.2.1 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.     
Amongst 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 for 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.
1.2.2 ProSe Authorization
This element is related to key issue #6, and is required by the requirements in section 4.2 of TR 23.703 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.
	Solution
	C-Plane or U-Plane to UE
	New network function(s)
	Scope of authorization/Authorisation applicability
	UE to NW procedures/protocols
	Inter-NW procedures/protocols
	Interfaces with external servers

	D1
	U-Plane
	DPFs
	Subscription & application authorisation
Per PLMN
	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

	D3
	Not specified
	Not specified
	Not specified
	Not specified
	Not specified
	Not specified

	D6/D7
	C-Plane from the MME for the allocation of ProSe UE Identity
	No
	Subscription authorisation for serving PLMN
	UE to MME(when in coverage)

MM procedure to allocate ProSe UE Identity
	Not specified
	Not specified

	D8
	C-plane (as the ProSe Server is collocated with MME)
	ProSe Server
	Subscription & application authorisation
For serving PLMN only
	UE to ProSe Server

Not specified
	Not needed (ProSe Server is collocated with MME)
	Not specified

	D9
	C-plane since in 6.1.9.2.2.2 case B makes use of C-plane via MME.
	PDCF
	Subscription & Application
Per discovery action
	UE to H-PDCF, UE to V-PDCF
New protocol?
	V-PDCF to H-PDCF 
Not specified
	PDCF to App server

	D10/D11
	C-Plane
	ProSe Server
	Subscription & application authorisation
Not specified whether it is per PLMN or per discovery action
	UE to ProSe Server
New protocol?
	MME to ProSe Server
Not specified
	ProSe Server to external App. Server

	D13
	C-plane
	ProSe Server
	Subscription & application authorisation
Per discovery action
	UE to ProSe Server
New protocol?
	MME to ProSe Server

Not specified
	ProSe Server to Service platform

	D14
	C-plane
	ProSe Function
	Subscription & application authorisation
Per PLMN
	UE to ProSe Function

New protocol?
	MME to ProSe Function

Not specified
	ProSe Function to Application Server

Not specified


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. 

These effects will be further exacerbated if the UE is expected to request authorisation from ProSe Server/Function using C-plane signalling for every discovery action e.g. announcing, monitoring etc such for example in solutions D9 and D13.

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. 
1.2.3 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
	C-Plane or U-Plane proto; preconfigured
	Allocating entity
	Type of IDs 
	Intra-NW procedures/protocols
	Inter-NW procedures/protocols (e.g. across PLMNs)
	Interface 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 App server

	D3
	Preconfigured
	Not specified
	1. Layer-2 ID
2. App Personal ID

3. App Group ID
	N/A 
	N/A 
	N/A 

	D6 and D7
	C-Plane or preconfigured
	MME for ProSe UE Identity
	1.ProSe UE ID
2.ProSe Application 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
	ProSe server to MME
	Interconnection between ProSe Servers in different PLMNs
	None

	D13
	C-Plane
	ProSe Server
	ProSe_code per application
	ProSe server to MME
	Interconnection between ProSe Servers in different PLMNs
	Prose Server to App server

	D14
	C-Plane
	ProSe Function
	ProSe Application ID
	ProSe Function to MME
	Interconnection between ProSe Functions in different PLMNs
	Prose Server to App server

	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 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 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

	I6
	U-Plane
	Application entity out of scope of 3GPP
	ProSe Application ID
	Not needed
	Not needed
	Not needed

	I7
	Not specified
	Authorised node
	ProSe Application Identity
	Not specified
	Not specified
	Authorised node to App server

	I8
	C-Plane
	MME
	ProSe UE Identity
	Not needed
	Not needed
	Not needed

	I9
	C-Plane
	ProSe Function
	ProSe Application Identity
	ProSe Function to MME
	Not specified
	Authorised node to App server


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. 
1.2.4 Discovery Procedures  

This element is addressing how the discovery identifiers are used OTA discovery messages. As Annex E indicates the structure of discovery messages over the air are responsibility of RAN WGs. 

The main consideration when evaluating this element is to identify any items that would require to special design choices by RAN WGs. 

Amongst the solutions, D3, D6 and D7 are proposing to use a "common" layer-2 between communication and discovery. These solutions are not making use of the "discovery design" of RAN in the access stratum.

Due to their design choice, these solutions face the penalty of extra OTA signalling. They require each of the members of the group to respond to the query message, which results in significant waste of ProSe radio resources. Also, whenever a new member comes to the location, same discovery procedure needs to be triggered to enable the communication.
Especially D3 also proposes to use as "group id" the communication group id that can be quite long e.g. SIP URIs.  

1.3 Evaluation Criteria for direct discovery
In addition to the above we also evaluate in terms of following criteria:
· Supported discovery models/use cases: Assesses whether the specific solution support discovery models A & B and whether they support both open and restricted discovery. 
· Completeness of a particular solution: Assesses whether the specific solution is complete in terms of open issues, defines all the necessary procedures that would be needed for normative stage-2. 
· Impacts on UE power consumption: Assess what are the impacts from this solution to UE power consumption. This would take as a basis the "basic" direct discovery procedure as defined by RAN WG. It take into account whether the UE is required to go to connected mode in order to receive or verify discovery messages, the CN signalling exchanged and other actions that have impact on UE power consumption.  
· Signalling overhead caused: Assess what the signalling overhead from this solution. 
· Impact to NAS/control plane: Assess what are the impacts to NAS and 3GPP control plane. For example whether new procedures and signalling messages are needed to be defined.
	Solutions
	Completeness of the solution
	Support of discovery models
	Impacts on UE power consumption
	Impact to NAS/C-plane
	Overhead caused

	D1
	Complete
	Model A&B

Restricted and open discovery
	Only from direct discovery procedure
	No
	Minimal

	D2
	Incomplete
	Model A
Restricted discovery only
	N/A
	N/A
	

	D3
	Complete
	Model B

Restricted and open discovery 
	Only from direct discovery procedure
	No
	Medium

Direct discovery uses layer-2 frame designed for communication

	D6/D7
	Incomplete
	Model B

Restricted discovery only
	Only from direct discovery procedure
	No
	Medium

Direct discovery uses layer-2 frame designed for communication

	D8
	Incomplete
	Unclear

Restricted discovery only


	From direct discovery procedure and identities allocation
	Yes
	Medium



	D9
	Complete
	Model A???

Restricted discovery only
	From direct discovery procedure, and signalling exchanged for discovery authorisation
	Yes
	Excessive

	D10
	Incomplete
	N/A
	N/A
	N/A
	N/A

	D11
	Incomplete
	Model A
Restricted discovery only
	From direct discovery procedure and identities allocation
	Yes
	Medium 
Only from allocation of ProSe identities

	D12
	Incomplete
	Unclear

Restricted discovery only
	N/A
	N/A
	N/A

	D13
	Complete
	Model A??
Restricted discovery only
	From direct discovery procedure, and signalling exchanged for discovery authorisation
	Yes
	Excessive


3. Proposal
It is proposed to agree on the conclusions presented in this paper and capture the evaluation criteria in TR 23.703 or SA2#100 meeting minutes.
>>>Start Changes<<<<

6.1.2.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
This solution lacks the detail on UE configuration and capability handling.
>>>Start of Next Changes<<<<
6.1.3.1.4
Solution evaluation

This solution addresses Key Issue #7 ProSe direct Discovery outlined in clause 5.

NOTE:
The solution description does not address all ProSe direct discovery aspects (e.g. those described in Key Issue #2 Configuration for ProSe direct discovery and Key Issue #6 Authorization for ProSe capability feature). It is assumed that this solution is compatible with solution components described elsewhere in the TR in order to address these additional aspects.

The solution presents the following advantages:

· The only required RAN functionality on PC5 to support Targeted Discovery (D3) is the RAN ProSe communication capability (i.e. "a single mechanism that would support broadcast-, group- and 1:1 communication, implemented by a broadcast mechanism at the physical layer" as summarised in SP-130470). In other words, Targeted Discovery does not require any dedicated RAN capability that is specific to ProSe discovery.

· The Targeted Discovery search can be performed using a group identifier as a target ("Anyone there belonging to Group75?". The discoverer does not have to know the personal identities of the group members ahead of the search.

-
The Targeted Discovery search can be performed using any type of application-level identifiers, possibly human-readable (e.g. sip:fire.brigade75@firstresponder.net, sip:john.doe@firstresponder.net). Given that the search is performed using ProSe Communication, there is practically no limit for the identifier size.
-
The Targeted Discovery can be extended to multiple consecutive transactions (see description of D6) to support any challenge-response security check.
· The transport vehicle (i.e. layer-2 frame) that is used to carry the Targeted Discovery Request message can also be used to support a rich-information beacon signal (e.g. "I can serve as a UE-to-Network Relay, for these groups and under these conditions").

[image: image1.emf] 
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Figure 6.1.3.1.4-1: Layer-2 frame format for D3 (shared in common with C1 and C5)

The solution requires the definition of the following functionality in the RAN groups:

· A layer-2 frame header (see Figure 6.1.3.1.4-1) containing at least a Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier, and a Source Layer-2 ID that is always set to a unicast identifier.
· The unicast, groupcast and broadcast identifiers are assumed to have the same size.

NOTE: 
The layer-2 frame format depicted in Figure 6.1.3.1.4-1 can also be used to support a rich-information beacon signal.
This solution can only be potentially used for Public Safety application since it does not provide differentiation between communication and discovery. In this respect is not possible to prohibit the UE application from performing "unauthorised" communication by using the generic layer-2 frame.
This solution uses the design of 1-many communication in the access stratum and does not use the mechanisms worked in RAN WGs for direct discovery. 

This solution requires UE constantly monitoring communication channel and decoding frames to look for discovery messages, which significantly increases power consumption of the UE and undermines the benefits of direct discovery. 
>>>Start of Next Changes<<<<
6.1.6.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 

This solution lacks the detail on UE configuration and capability handling.
>>>Start of Next Changes<<<<
6.1.7.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
This solution lacks the detail on UE configuration and capability handling.
>>>Start of Next Changes<<<<
6.1.8.3
Solution evaluation

. 
This solution lacks the detail on UE configuration and capability handling.
This solution makes use of C-plane for the ProSe control, which causes overhead in RAN and CN elements. 
This solution proposed a method of using EPS for ProSe ID allocation and management. Its usage may be limited due to the following considerations:

- 
the ProSe ID allocation and management is done by the ProSe Server collocated with MME, which creates 3GPP control plane signalling associated with application layer actions e.g. unfriend someone from the buddy list;
- 
ProSe Server collocated with the MME needs to be aware of application id and application relate authorisation policies which are usually out of scope of 3GPP;
- 
new 3GPP NAS messages will be needed in order to perform the allocation/assignment of ProSeID from the ProSe Server collocated with the MME.

-
new interface between the ProSe Server collocated with the MME and 3rd party application Server will be needed e.g. some form of PC2 to every ProSe Server collocated with MME

Based on the above considerations it is proposed not to pursue further this solution in rel.12
>>>Start of Next Changes<<<<
6.1.9.5 
Solution Evaluation

Editor’s Note: To be completed 
This solution requires interconnection between the PDCF in the Serving PLMN and the ProSe Application servers the UE may be using.
This solution makes of C-plane for the ProSe control, which causes overhead in RAN and CN elements. 
The use of C-plane for ProSe for allocation of ProSe identities would require definition of new NAS messages and procedures.
It is not clear how the MME can find the PDCF for the various discovery procedures.
The announcing and monitoring UE would have to obtain authorisation from PDCFs for every discovery action. This causes unnecessary signalling overhead to RAN and CN elements. The overhead caused will be analogous to the probability of interest (for the monitoring UE) that would make the solution not scalable for open discovery. 
The exchange of signalling for every discovery action would introduce unnecessary delays e.g. in cases of roaming that would affect the user experience.
Based on the above considerations it is proposed not to pursue further this solution in rel.12
>>>Start of Next Changes<<<<
6.1.11.4

Solution evaluation

Editor’s Note: To be completed.

This solution lacks the detail on UE configuration and capability handling.
This solution makes of C-plane for the ProSe control, which causes overhead in RAN and CN elements. 

The use of C-plane for ProSe for allocation of ProSe identities would require definition of new NAS messages and procedures.

Based on the above considerations it is proposed not to pursue further this solution in rel.12
>>>Start of Next Changes<<<<
6.1.12.4
Solution evaluation

Editor’s Note: The fulfilment of requirements in section 4.2 needs will be evaluated. 
This solution is unnecessarily complicated and creates extra burdens on both core network and RAN entities. 

The reliance on the location information at cell level would also limit the solution to only CONNECTED mode, which is against the decision at RAN WGs to support the IDLE mode discovery.
Based on the above considerations it is proposed not to pursue further this solution in rel.12
>>>Start of Next Changes<<<<
6.1.13.9 
Solution Evaluation

Pros:

The solution ensures a continuous network control over ProSe discovery if every discovery message received from the monitoring UE is validated by the network, so that for any ProSe discovery event the operator can enforce: 

-
the revocation of the ProSe discovery authorization to the users (both discoverer and discoveree), just interrupting the elaboration of the monitored ProSe_Codes at the Serving ProSe Server and thus stopping the ProSe discovery service for those users;

-
the Lawful Interception e.g. of the discovery proximity results, which are made available to the UE via SGi interface, whilst in other solutions are made directly available to UEs without possibility of intercept.

The solution gives the operator the guarantee that only authorized applications can use ProSe discovery services, as every ProSe discovery request generated by an application/UE is processed by the network only if it is related an application that the operator has allowed. 

In this solution the EPS layer in the UE starts announcing/monitoring a ProSe_Code only when it receives an appropriate control plane message from the network. 

The solution makes easier and more reliable charging of ProSe discovery service because all processing for determining who is in proximity is performed at network level (without the need to rely on accounting data from the UE, that is generally considered untrusted).

The separation between the identifiers and the semantics used at the application layer and the bit-streams transmitted over the air enables the operator to control and differentiate the offer to the 3rd party service providers and allows more flexible models for revenue sharing.

The use of the identifier App_User_ID in the transactions between the EPS and the service platforms and in the Inter-PLMN discovery ensures confidentiality and privacy of the identities of the UE used in the EPS and of the Application user identity used in the service layer.

Cons:

The need for the monitoring UE of sending the received ProSe_Codes to the network for their processing determines a signalling load on the control plane.

NOTE: 
When a UE starts monitoring, it is very likely it needs to send to the network the ProSe_Codes (potentially of interest, e.g. Facebook) announced by most, if not all, the UEs nearby. However, after this initial burst, the subsequent requests from the monitoring UE to the network can contain only the ProSe_Codes of any new UEs entered into its discovery range, i.e. no need to send each time the ProSe Codes of all existing UEs nearby.
If every discovery message received by the monitoring UE is not validated by the network, the UEs that obtain these codes can still perform discovery "unauthorised" by the operator. 
This solution makes of C-plane for the ProSe control, which causes overhead in RAN and CN elements. 

The use of C-plane for ProSe for allocation of ProSe identities would require definition of new NAS messages and procedures.

The announcing and monitoring UE would have to obtain authorisation from ProSe Server for every discovery action. This causes unnecessary signalling overhead to a RAN and CN elements. The overhead caused will be analogous to the probability of interest (for the monitoring UE) that would make the solution not scalable for open discovery. 

The exchange of signalling for every discovery action would introduce unnecessary delays e.g. in cases of roaming that would affect the user experience.
Based on the above considerations it is proposed not to pursue further this solution in rel.12
>>>Start of Next Changes<<<<
7
Evaluation 

Editor's Note:
this clause contains the overall evaluation of various solutions.
We evaluate the discovery solutions in terms of following criteria:

Supported discovery models/use cases: Assesses whether the specific solution support discovery models A & B and whether they support both open and restricted discovery. 

Completeness of a particular solution: Assesses whether the specific solution is complete in terms of open issues, defines all the necessary procedures that would be needed for normative stage-2. 

Impacts on UE power consumption: Assess what are the impacts from this solution to UE power consumption. This would take as a basis the "basic" direct discovery procedure as defined by RAN WG. It take into account whether the UE is required to go to connected mode in order to receive or verify discovery messages, the CN signalling exchanged and other actions that have impact on UE power consumption.  

Signalling overhead caused: Assess what the signalling overhead from this solution. 

Impact to NAS/control plane: Assess what are the impacts to NAS and 3GPP control plane. For example whether new procedures and signalling messages are needed to be defined in the context of the solution.

Table 7-1: Direct ProSe discovery evaluation table
	Solutions
	Completeness of the solution
	Support of discovery models
	Impacts on UE power consumption
	Impact to NAS/C-plane
	Overhead caused

	D1
	Complete
	Model A&B

Restricted and open discovery
	Only from direct discovery procedure
	No
	Minimal

	D2
	Incomplete
	Model A

Restricted discovery only
	N/A
	N/A
	

	D3
	Complete
	Model B

Restricted and open discovery 
	Only from direct discovery procedure
	No
	Medium

Direct discovery uses layer-2 frame designed for communication

	D6/D7
	Incomplete
	Model B

Restricted discovery only
	Only from direct discovery procedure
	No
	Medium

Direct discovery uses layer-2 frame designed for communication

	D8
	Incomplete
	Unclear

Restricted discovery only


	From direct discovery procedure and identities allocation
	Yes
	Medium



	D9
	Complete
	Model A???

Restricted discovery only
	From direct discovery procedure, and signalling exchanged for discovery authorisation
	Yes
	Excessive

	D10
	Incomplete
	N/A
	N/A
	N/A
	N/A

	D11
	Incomplete
	Model A

Restricted discovery only
	From direct discovery procedure and identities allocation
	Yes
	Medium 

Only from allocation of ProSe identities

	D12
	Incomplete
	Unclear

Restricted discovery only
	N/A
	N/A
	N/A

	D13
	Complete
	Model A??

Restricted discovery only
	From direct discovery procedure, and signalling exchanged for discovery authorisation
	Yes
	Excessive


>>>End of Changes<<<<
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