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Abstract of the contribution: This contribution proposes resolutions to several open issues documented for the Model B discovery. 
Discussion
In the clause 5.2 of TR 23.713, following three editor's notes are captured:  
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.
Resolutions to these three open issues are proposed in this contribution. 
Sending ProSe Response Code directly vs. via the network

The editor’s note on the possibility of sending ProSe Response Code via the network was added based on the discussion of S2-144641. The proposed scheme was for the Discoveree UEs to respond the Discoverer UE's query via the ProSe Function. 
As also documented in S2-144641, this approach faces several 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. 

-
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 approache is not desirable from this aspect.  
- 
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. 

-
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.

Based on the above, it is proposed to NOT to pursue the approach of sending the ProSe Response Code via the network, and remove the corresponding editor's note.   

Value of the Discovery Model parameter in the PC3 signalling
The editor's note on the Discovery Model value was added due to comments on the potential optimization of a combined Model A and Model B signalling, i.e. same PC3 signalling provides both Model A and Model B configurations for the UE.  
Although such optimizations are theoretically possible, it falls under the protocol design optimizations, which should be carried out by CT groups. For the initial study in SA2, it is desirable to work out the basic operation logic for the functional features. In addition, such optimization may not be necessary, for example, even with the Rel-12 protocol, UE can aggregate multiple Discovery Requests in one HTTP message sent to the ProSe Function. 

Therefore, it is proposed to remove this editor's node, and leave the potential protocol optimization to stage 3 groups. 

Discoveree operation involving Local PLMN
A Discoveree UE may be allowed to monitor in some Local PLMN other than the RPLMN. In that case, the Discovery Filters allocated in step 5 of 5.2.2.2 may be applied for monitoring in LPLMN as well.
However, unlike the monitoring UE in Model A discovery, the Discovery Filters for the Discoveree UE are allocated directly by the HPLMN ProSe Function, instead of obtained from LPLMN. Therefore, there is no additional signalling required between the HPLMN and LPLMN. The Discoveree UE can simply tune to the LPLMN radio resources and start monitoring if it is authorized to do so. 

Therefore, it is proposed to remove the editor's node, and add a sentence for clarification. 
Proposals

Apply the following change to the corresponding clauses of TR 23.713:

********* Start of first 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.


-
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 both the monitoring operation and announcing operation. The Discoveree UE uses the Discovery Request procedure as defined in TS 23.303, 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.   

-
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, 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, 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: 

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 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. The ProSe Code is sent by the Discoveree UE over the air upon receiving a ProSe Query Code matching the Discovery Filter.
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.
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, ProSe Response Code, validity timer, 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.

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, validity timer) 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. 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.
2.a
and 2.b are identical to step 3 and 4 of the 5.1.2.4.
3.
If the Discovery Request is authorized, and the PLMN ID in the Target ProSe Disc 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 Disc UE ID, Application ID, Target Restricted ProSe App User ID). 

3.a
and 3.b are identical to step 8.a and 8.b of the 5.1.2.4.
4.
Based on the Target ProSe Disc 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), Discovery Filter). The ProSe Query Code is the code used by the ProSe Function to build the Discovery Filter of step 5 of subclause 5.X.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 5 of subclause 5.X.2.2. 

5.
The HPLMN ProSe Function shall inform the ProSe Function in VPLMN with the Announce Authorisation (Restricted ProSe Application User ID, ProSe Query Code(s), 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.

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 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. 

5.2.3
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.

· The Discoverer UE procedures based on what is defined in clause 5.2.2.3. 
********* End of changes *************
3GPP

SA WG2 TD


_1478076074.vsd
UE


ProSe Function


ProSe Function


3. Announce Auth (Restricted ProSe App 
User ID, ProSe Resp Code, validity timer, UE IE)



_1478076557.vsd
UE


ProSe Function


ProSe Function


HSS
2


0. Restricted ProSe App User ID Configuration


1. Discovery Request (Model=B, Discovery Type, Restricted ProSe App User ID,  UE ID, command=ProSe Query, Application ID, Application Transparent Container)



