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Abstract of the contribution: In this contribution, we analyzes the open issue of the Model-B discovery, especially on whether the ProSe Code should be returned to the network. Based on analysis the Model B discovery is proposed to be concluded.
1. Introduction

At SA2#107 meeting one contribution (S2-150121) propose to resolve the open issue on the Model B discovery, i.e. the below three open issues,
1) Editor's Note: Whether the ProSe Response Code can be sent via the network is FFS.

2) Editor's Note: It is FFS if the Discovery Model can indicate value other than Model B.
3) Editor's Note: Support for Discoveree operation involving Local PLMNs is to be added.
We agree the proposals on the open issue 2)/3) as listed the paper S2-150121. However we have different views on the open issue 1). In this paper we give our view on that issue and propose how to resolve it. 
2. Discussion
Clarifications to the issues (italic type) listed in S2-150121
The 1st open issue is on whether the ProSe Response message should be sent directly or via the network when the Discoveree UE detects the "query" from the Discoverer UE. 

The argument from S2-150121 is that the response message sent via the network may raise the following issues:
- 
Scalability issue: In the cited use case, this is mainly used for the discovery of a group. Therefore, it is expected that there is a group of Discoveree UEs in the vicinity. Therefore, a query from the Discoverer UE is likely to trigger multiple Discoveree UEs to respond via the network. In addition, sending the response via network potentially needs to traverse two ProSe Functions, i.e. the Discoverer UE’s and Discoveree UE's ProSe Functions. Therefore, significant signalling and processing load is added to the network, leading to scalability issues. –from S2-150121
   [Huawei view] For the interaction between two ProSe Functions (i.e. the ProSe Function of the Discoverer and Discoveree UE) there are no big differences between these two proposals. The Match report all are need no matter whether the ProSe Response message is sent directly or not. This is due to this type discovery is to find a group member who is not required to be a friend of the Discoverer UE before. Mostly there are no Discoveree information in the Discoverer UE. Thus even the discoverer get the response code directly it still need communicate with the network to get the information of the Discoveree UE, e.g. metadata data. This can also be seen that Match report is not described as an optional procedure in clause 5.2.2.4.

   The concern on the "query" request trigger multiple response back to the network need some further understanding on what is the issue? There should be no special problem on the ProSe Function side as similar interaction requirement exists on the direct response case. Also similar function has already been shown via the OTT function. So we guess the concern is raised on the impact on the radio interface. 


On the signaling burden issue, 

a. If the Discoveree UE is in the connected mode, this is just additional user plane data to be sent via the network. No signaling burden issue. 
b. If the Discoveree UE is in the IDLE mode, as specified in the Rel-12 on the frequent data transmission, if this causes signaling burden on the network, the MME can tune the UE to the connected state. So this issue should be resolved before. 

On the radio resource consumption issue, 
a. Not too much UE need respond to the network. Only the Discoveree UE which matches the request and willing to respond sends the request. As this is the proximity service, in the normal case, there are should be not too much UE around the discoverer UE. 

b. If the case that much interested UE in the proximity of the Discoverer UE need be considered, then two solutions all need be enhanced on the radio part to avoid all the UE apply radio resource at the same time. 
For example for the direct response case, it need consider how to avoid occupy all radio resource pool of the ProSe discovery service. And for the response via the network, the potential enhancement is that the Discoveree UE should not apply radio resource simultaneously instead maybe based on IMSI. Thus we think the solution can be considered on the RAN WG. 
-
Privacy and interface to Application Server: In the use case, the purpose for sending the response via the network is to perform some business logic handling in due process. This requires a complex interface to be defined between the ProSe Function and the Application Server, in order to trigger the execution of the business logic. In addition, this requires the identity of the Discoverer UE identity to be made known to the Discoveree UE side before any verification is performed. This may pose a privacy concern, as the Discoveree UE may be any random UE. Therefore this approach is not desirable from this aspect. –from S2-150121
[Huawei view] The basic design requirement of PC2 interface is that the ProSe function sends a request to the ProSe AS, which includes the Discoveree and Discoverer identity, the ProSe AS returns the permission if the response can be sent to the Discoverer UE. How the ProSe AS makes a decision of the permission are not required to be defined in the 3GPP.We do not see big difference comparing to other restricted discovery. 
The whole identity of the Discoverer UE is not required to be known by the Discoveree UE before as only part of the discoverer UE identity, i.e. the ProSe query code matches the filter. As such we do not see the problem on the privacy issue.      

- 
Delay in sending via network: In order to send the response via the network, the UE needs to first establish the connection to the ProSe Function. This would incur some delay, if the Discoveree UE is in IDLE mode. In addition, in the proposed approach, the network side will have to handle additional processing, and thus further delays. If the Discoverer UE is also in the IDLE mode, notifying the Discoverer UE via the network would require paging the UE and bringing it to CONNECTED mode first. This again entails significant delay (and undesired paging traffic). It is obvious that such long delays means potential loss of the discovery chances, especially when mobility of the UEs is also considered. –from S2-150121

[Huawei view] As mentioned above the match report procedures are need in both two procedures. Thus radio bearer establishment delay for the two procedures should be similar. The potential difference is on the first paging procedure. Comparing to the delay on the Match report handling, the delay introduced by the paging may be not important. Also for the most of the ProSe discovery service we do not think it is delay sensitive service like the GCSE. If there are really some delay sensitive requirements on the ProSe service, some potential enhancement on the Paging handling can be considered, e.g. DRX setting as in GCSE.        
-
Dependency on the network initiated alerts: The proposed approach relies on a new network initiated procedure to inform the Discover UE. This is not yet supported, and require further review. Therefore, an additional feature would be required to be designed and specified, comparing to the direct sending of the response. –from S2-150121

[Huawei view] The network initiated procedure is already supported in the Rel-12, e.g. network initiated ProSe service revocation procedure. And with the approval in the last meeting--- ProSe restricted discovery with on demand announcing, additional flows of “ProSe Alert” has been captured into the latest TR. Therefore, this concern has been resolved.
Other advantages of response message via the network

Another consideration is that we do think the response message via the network have some advantage comparing to the direct response proposal: 

1) Permission control. When the response message is sent to the network, the permission control can be embedded into procedure easily even this is out of 3GPP scope. This gives the possibility of the introduction of different Application logic. For example the ProSe application server is triggered to do permission control based on the some pre-configured criteria for, e.g. user profile matching. 
2) Discoverer UE checking. Until the authorization is successful the response message will not be sent back to the Discoverer UE. This avoids the case that one faked UE want to detect how much group member in the proximity and send a "query" message. 
3) As specified in other clauses of ProSe restricted discovery, e.g. 5.1, 5.3 and 5.4, a ProSe enabled UE can only perform one operation, announcing or monitoring, at a given time. But in case of sending ProSe Response Code directly, both Discoveree UE and Discoverer UE shall announce and monitor simultaneously. It is likely that radio resource for announcing and monitoring are separate, e.g. in different channels, thus it also need to check with RAN whether it can be supported or not. This case does not exist if the response message is sent via the network as the UE should support the network service and ProSe service simultaneously even in Rel-12.
Also if we check the procedure enhancement need for the response message via the network, it seems the additional change is small. This can be seen from the following changes.    
Based on the above analysis, our understanding is that the response message via the network should also be considered in the Model B type discovery. 
3. Proposal
Capture the following changes to the corresponding clauses of TR 23.713:
4. Reference
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[2] S2-144641, Interested Party member Restricted ProSe Direct Discovery, Huawei, Hisilicon, HTC

* * * * Start of Change * * * *
5.2
Solution for Restricted ProSe Direct Discovery (Model B)

5.2.1
Functional Description

The solution for Restricted ProSe Discovery via Model B follows the following principles:

-
The Model B discovery shall allow direct exchange of ProSe Query Code and ProSe Response Code between Discoverer UE and Discoveree UE where the ProSe Response Code is obtained by Discoveree UE before it receives the ProSe Query Code. If the ProSe Response message is returned via the network, the ProSe code is not required to be obtained before the discovery. 

-
The discoveree UE applies the Discovery filter from the ProSe function to determine which ProSe Code is to be responded. The Discovery filter is associated with the identity of the target group which the discoverer UE wants to discover.

-
In Model B discovery, the Discoveree UE needs to obtain a Discovery Filter before it can participate in the discovery operation.

-
In Model B discovery, for each of the ProSe Query Code, the Discoverer UE needs to be configured with one or more Discovery Filters for processing the ProSe Response Code.

-
Authorization requirements for Model B Open and Restricted discovery are the same as those for Models A, and the checking of authorization is carried out at the Discoverer side via signalling with the ProSe Function.

-
The Match Report procedure for both Models A and Models B are initiated at the Monitoring/Discoverer UE side.

-
In Model B discovery, the Discoveree UE perform the monitoring operation. The Discoveree UE uses the Discovery Request procedure as defined in TS 23.303 [3], with the following extensions:

-
Model B discovery is indicated.

-
ProSe Response operation is indicated.

-
Both ProSe (Response) Code and Discovery Filter are allocated; Multiple Discovery Filters may be returned.

-
Discoveree UE performs a monitoring operation before the announcing operation.
-
If the ProSe response message is expected to be sent directly, the Discoveree UE also performs the announcing operation. If the ProSe response message is expected to be sent via the network, the Discoveree UE also performs the Match Report operation.
-
In Model B discovery, the Discoverer UE perform both the monitoring operation and announcing operation. The Discoverer UE uses the Discovery Request procedure as defined in TS 23.303 [3], with the following extensions:

-
Model B discovery is indicated.

-
ProSe Query operation is indicated.

-
Both ProSe (Query) Code and Discovery Filter are allocated; Multiple Discovery Filters may be returned.

-
Discoverer UE performs an announcing operation before the monitoring operation.

-
In Model B discovery, the Discoverer UE can use the Match Report procedure as defined in TS 23.303 [3], after receiving the ProSe Response Code from Discoveree UE.

-
No new network entities are needed to support Model B discovery, and existing PC3 and PC6/7 can be enhanced to support the Model B discovery.

-
Radio layer enhancements to support Model B discovery - if any are needed-- are handled by RAN WGs.

NOTE:
The same principles apply to Open discovery.

5.2.2
Procedures

5.2.2.1
Identifier definitions for On-Demand Discovery

For the On-Demand Discovery, the following new identifiers are defined in addition to those defined in TS 23.303 [3]:
ProSe Query Code: The ProSe Query Code is allocated by the ProSe Function in the HPLMN to the Discoverer UE for Model B discovery. The ProSe Query Code is sent by the Discoverer UE over the air.

ProSe Response Code: The ProSe Response Code is allocated by the ProSe Function in the HPLMN to the Discoveree UE for Model B discovery if the ProSe response message is not required to be sent via the network. The ProSe Code is sent by the Discoveree UE over the air upon receiving a ProSe Query Code matching the Discovery Filter. When the ProSe response message is required to be sent via the network, the ProSe Response Code is not need to be allocated. 
5.2.2.2
Discoveree UE procedure
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Figure 5.2.2.2.1: Discoveree UE procedures for Model B discovery (roaming)

0.
The Discoveree UE is configured with Restricted ProSe Application User ID using mechanisms that are out of scope of 3GPP. This is the same as step 0 of 5.1.2.3.

1. If the Discoveree UE is authorised to use Model B discovery in the serving PLMN, it shall establish a secure connection with the ProSe Function and send a Discovery Request (Discovery Model, Restricted ProSe Application User ID, UE Identity, command, Application ID) message. The Discovery Model indicates that Model B is used. The ProSe Application ID indicates what the UE is interested to announce. The UE Identity is set to e.g. IMSI. The command indicates that this is for ProSe Response operation, i.e. for a Discoveree UE. The Application ID represents a unique identifier of the UE application that has triggered the transmission of the Discovery Request message. This request is always sent to the ProSe Function in HPLMN.


2.
As in TS 23.303 [3].

2.a
and 2.b are only used when the Discovery Type indicates Restricted Discovery. They are identical to those of the 5.1.2.3.

3a.
The ProSe Function allocates a ProSe Response Code and a ProSe Discovery Filter.

3.
If the Discovery Request is authorised then the HPLMN ProSe Function shall inform the ProSe Function in VPLMN with the Announce Authorisation (Restricted ProSe Application User ID, Application ID, ProSe Response Code (optional), validity timer (optional), UE Identity) message. The Restricted ProSe Application User ID corresponds to the request from the UE, whereas the ProSe Response Code indicates the assigned code for this request. The request also includes the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in VPLMN to perform charging. The validity timer indicates for how long this ProSe Response Code is going to be valid.

4.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.

5.
The ProSe Function in HPLMN responds with a Discovery Response (Discovery Model, Discovery Filter, ProSe Response Code (optional), validity timer(optional)) message. The Discovery Model indicates that Model B is used. Multiple Discovery Filters may be returned. The Discovery Filter provides the filter for the Discoveree UE to determine if a received ProSe Query Code over the air should trigger sending of the ProSe Response Code or the Match Report procedure. The ProSe Response Code is provided by the ProSe Function and corresponds to the Restricted ProSe Application User ID that was contained in the Discovery Request. The validity timer indicates for how long this ProSe Response Code is going to be valid. When the validity timer expires or the UE changes its registered PLMN, the UE needs to request a new ProSe Response Code.

6.
The UE may start to obtain the radio resources to monitor using the Discovery Filter, as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications.

NOTE: 
When allowed by authorization configuration, the UE may perform monitoring in local PLMNs other than the RPLMN.


5.2.2.3
Discoverer UE procedure before discovery
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Figure 5.2.2.3.1: Discoverer UE procedures for Model B discovery (roaming)

0.
The Discoverer UE are configured with Restricted ProSe Application User IDs using mechanisms that are out of scope of 3GPP. This is the same as that of 5.1.2.4.

1.
If the Discoverer UE is authorised to use Model B discovery in the serving PLMN, it shall establish a secure connection with the ProSe Function and send a Discovery Request (Discovery Model, Discovery Type, Restricted ProSe Application User ID, UE Identity, command, Application ID, Application Transparent Container) message. The Discovery Model indicates that Model B is used. The command indicates this is for ProSe Query operation, i.e. for a Discoverer UE. The UE Identity is set to e.g. IMSI. The Application ID represents a unique identifier of the UE application that has triggered the transmission of the Discovery Request message. This request is always sent to the ProSe Function in HPLMN.


2.
As in TS 23.303 [3].
2.a and 2.b are identical to steps 3 and 4 of clause 5.1.2.4.
3.
If the Discovery Request is authorized, and the PLMN ID in the Target ProSe Discovery UE ID indicates a different PLMN, the ProSe Function contacts the indicated PLMN's ProSe Function to obtain the necessary information with a Discovery Request (Restricted ProSe App User ID, UE Identity, Target ProSe Discovery UE ID, Application ID, Target Restricted ProSe App User ID).

3.a and 3.b are identical to steps 8.a and 8.b of the clause 5.1.2.4.
4.
Based on the Target ProSe Discovery UE ID, Application ID, and Target Restricted ProSe App User ID, the ProSe Function locates the Discoveree UE(s) context, and responds with a Discovery Response (ProSe Query Code(s), ProSe Response Code, validity timer). The ProSe Query Code is the code used by the ProSe Function to build the Discovery Filter of step 3a of clause 5.2.2.2, such that it can trigger the Discoveree UE to send the response. The ProSe Response Code is that allocated to the Discoveree UE in step 3a of clause 5.2.2.2. The validity timer indicates for how long a ProSe Query Code and ProSe Response Code are going to be valid.

5.
The HPLMN ProSe Function shall inform the ProSe Function in VPLMN with the Announce Authorisation (Restricted ProSe Application User ID, Application ID, ProSe Query Code(s), validity timer, UE Identity) message. The Restricted ProSe Application User ID corresponds to the request from the UE, whereas the ProSe Query Code is that obtained in step 4. The request also includes the UE identity information e.g. IMSI or MSISDN in order to allow the ProSe Function in VPLMN to perform charging. The validity timer indicates for how long this ProSe Query Code is going to be valid.

6.
The ProSe Function in VPLMN authorizes the UE to perform ProSe Direct Discovery announcing.

7.
The ProSe Function shall respond with a Discovery Response (Discovery Model, Discovery Filter(s), ProSe Query Code(s), validity timer) message. The Discovery Model indicates the model B is used. Multiple Discovery Filters may be returned. The Discovery Filter is generated by the ProSe Function based on the ProSe Response Code of step 4. The ProSe Query Code is that received in step 4. The validity timer indicates for how long a ProSe Query Code and Discovery Filter pair are going to be valid. When the validity timer expires the UE needs to request a new ProSe Query Code and Discovery Filter.

8.
The UE may start to obtain the radio resources to announce the ProSe Query Code, as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications.

5.2.2.4
Match Report procedure 
5.2.2.4.1
Match Report procedure for Discoverer UE

The same procedures as in clause 5.1.2.5 of the present TR for Restricted Discovery can be used for Model B Discoverer UE after the ProSe Response Code is received.
5.2.2.4.2
Match Report procedure for Discoveree UE 

 
[image: image3.emf]UE

ProSe 

Function

ProSe App 

Server

HPLMN

1. Match Report (Restricted ProSe App User ID, 

UE Identity, Discovery Type, Application ID, 

ProSe Query  Code) 

7. Match Report Ack (ProSe Query Code, Application 

ID,Target Restricted ProSe App User ID ,validity timer, ) 

Application logic

(out of scope of 

3GPP)

4.a Auth Req. (Restricted ProSe App User ID, 

Target ProSe App User ID,  indicator)

4.b Auth Resp. (ProSe Discovery UE ID,  

Target ProSe Discovery UE ID, indicator, metadata(opt.))

2. Discovery 

Auth

3. Analysis of ProSe Query 

Code 

Other PLMNs

ProSe 

Function

5. Match report Info. 

(Restricted ProSe App User ID,

UE Identity, ProSe Query Code, 

Metadata(opt))

6. Discovery Alert

4.c Verify ProSe 

Discovery UE IDs


Figure 5.2.2.4.2-1: Match report operation for Discoveree UE
If the Discoveree UE detects that the ProSe Query Code(s) matches the Discovery Filters and no ProSe Response Code has been allocated by the ProSe Function in the HPLMN before. This procedure is triggered. clause 5.1.2.5
1.
The Discoveree UE sends a Match Report (Restricted ProSe App User ID, UE Identity, Discovery Type, Application ID, ProSe Query Code) message to the ProSe Function in the HPLMN. The Restricted App User ID is the identity of the Discoveree UE. Discovery Type is set to "restricted discovery and response". 
2.
Same as Model A discovery described in clause 5.1.2.5. 

3.
Same as Model A discovery described in clause 5.1.2.5. 

4.
Same as Model A discovery described in clause 5.1.2.5. 

5.
The ProSe Function in HPLMN send a Match Report Info (Restricted ProSe App User ID, UE Identity, ProSe Query Code, Discovery Type) to the ProSe Function of the announcing UE, i.e. the Discoverer UE. Discovery Type is set to "restricted discovery and response". 

6.
The ProSe Function of the Discoverer UE notifies the Discoverer UE that it has discovered the Discoveree UE via discovery alert procedures.
7.
The ProSe Function in HPLMN returns a Match Report Ack (Application ID, Target Restricted ProSe App User ID, validity timer, metadata(opt.)) to the UE. The UE stores the mapping between the Restricted ProSe App User ID, the ProSe Code and the Application ID for the duration of the validity timer. 

The detail Discovery Alert procedure is listed as below, 
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Figure 5.2.2.4.2-2: Discovery Alert operation for Discoverer UE
1/2.: The ProSe function send the Discovery Alert (Restricted ProSe app user ID, ProSe Query Code, Metadata(optional)) message to the UE to notify which interested UE is found and get acknowledge message. The message sent to UE may also contain certain metadata corresponding to the Restricted ProSe Application user ID Name e.g. postal address, phone number, URL etc.
5.2.3
Impact on Existing Entities and Interfaces

PC3, PC6, and PC7 interfaces need to be upgraded to support model B discovery.

No new entities or interfaces are needed.
5.2.4
Topics for further study

5.2.5
Conclusions on Restricted Direct Discovery (Model B)
Normative work for the Restricted ProSe Direct Discovery Model B needs to proceed in as follows:

· The general principles defined in 5.2.1 should be followed.

· The Discoveree UE procedure based on what is defined in clause 5.2.2.2, 5.2.2.4.

· The Discoverer UE procedures based on what is defined in clause 5.2.2.3,5.2.2.4. 
* * * * End of Change * * * *
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