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Abstract of the contribution: This contribution proposed the general principles and solution details for Model B Direct Discovery for ProSe.
1.
Introduction
This contribution reviews different aspects for supporting Model B discovery, in Release 13. General principles and example message flows are proposed to be captured in TR 23.713.      
2.
Discussions 

2.1
Use case and basic operations 

The On-Demand-Discovery, or the Model B Discovery as defined in TS 23.303, can be used to either trigger a dormant/battery saving UE to start announcing, or try to get additional information from UEs around.

 Figure 1 depicts the basic operations of the On-Demand-Discovery. 
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Figure 1. Basic operation of On-Demand-Discovery

As shown in the figure, On-Demand-Discovery involves two over-the-air code exchanged between the two UEs:

- ProSe Query Code sent by Discoverer UE;

- ProSe Response Code sent by Discoveree UE.

The ProSe Query Code has to be understood by the Discoveree UE, such that it can decide how to respond to it, e.g. send back the ProSe Response Code or not. For this purpose, the Discoveree UE needs to obtain the matching criteria before it can participate in the discovery, e.g. some configuration similar to a Discovery Filter in the Open Discovery. 

Depending on the use cases, this Discovery Filter can be partial match or the exact match to support the "who is there" and "are you there" modes. This can be supported by the Discovery Filter defined in TS 23.303.
Restricted Direct Discovery Model B is most suitable for the scenarios when ProSe Query Codes / ProSe Response Codes are configured in the UEs before discovery takes place on PC5 (e.g. via the Announce and Monitor Request procedures).
During the discovery process, the Discoveree UE should not be triggered to initiate signalling towards the network before the full exchange of the request and response procedure. This is because before finishing the message exchanges, the information would not be completed, and there could be multiple Discoverees triggered to respond. If these Discoverees are required to signal to be ProSe Function before the response, it would place significant pressure on the network and the ProSe Function.

Proposed principle 1: The Model B discovery shall allow direct exchange of ProSe Query Code and ProSe Response Code between Discoverer UE and Discoveree UE, without requiring signalling to the network in between. 
Proposed principle 2: In Model B discovery, the Discoveree UE needs to obtain a Discovery Filter before it can participate in the discovery operation.  
Based on the use cases, the Discoverer UE may not need to associate the ProSe Response Code to the ProSe QueryCode. For example, if the purpose is only to trigger the Discoveree UE to announce, there is no need to know which request triggered the response. 

On the other hand, the Discoverer UE would also need some way to decide if a received ProSe Response Code is what it is looking for. This could be also in the form of a Discovery Filter.   
Proposed principle 3: In Model B discovery, for each of the ProSe QueryCode, the Discoverer UE needs to be configured with one or more Discovery Filters for processing the ProSe Response Code. 
2.2 
Restricted discovery authorization considerations

A discoveree UE may be reluctant to announce its ProSe Response Code in response to the ProSe QueryCode announced by the discoverer UE if it cannot be sure that the discoverer is authorized. But from a security standpoint, Model B restricted discovery is equivalent to Model A restricted discovery: the discoveree can announce its ProSe Code or ProSe Response Code without security concerns, since it counts on the ProSe Function to enforce authorization at the discoverer side. In other words,  the onus is on the discoverer to prove that it is authorized to discover the discoveree, and not the other way around (for restricted discovery only; naturally, open discovery does not have that issue).

Therefore, no additional authorization-confirming steps are necessary at the discoverer side upon hearing a ProSe QueryCode other than the existing Monitor Request and Match Report procedures.  

Proposal 4: 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.

2.3
Match Report considerations

The Match Report procedure was introduced in Rel.12 discovery in order to aid the Monitoring UE to obtain full information about the Announcing UE, and for the ProSe Function to obtain match information. With Model B discovery, the principles of discovery are the same, so the discoverer again may send a Match Report message to the ProSe Function once discovery completes and a match is found. Even though the discoveree is also employing a discovery filter, it is not for purposes of seeking discovery. Rather, it is for purposes of knowing when to respond to queries or requests for announcements. Therefore, the discoveree does not need to initiate a Match Report procedure. 

To conclude, the Match Report procedure should be initiated from the discoverer UE (the equivalent of Monitoring UE in Model A).

Proposal 5: The Match Report procedure for both Models A and Models B are initiated at the discoverer UE side.

2.4
Delay considerations

If any operations involving the network are necessary (e.g. for authorization checking), they should be done after the PC5 message exchange completes just as in Model A discovery. This is because this way there will be no constraints on the timing of ProSe Function processing of the signalling. The signalling with ProSe Function cannot be always guaranteed to be completed instantly, e.g. when UE is in IDLE mode, and the interactions with Application Server for Restricted Discovery. If the solution relies on any signalling in between the local request and response exchange, significant delay will be introduced into the whole process.

Therefore, network signalling should be done at the discoverer side after it has received the ProSe Response Code on PC5. This consideration is covered by Proposal 1.
2.5
PC3 operation procedures
Figure 2 below depicted an example operation procedures for the Discoverer UE and Discoveree UE based on the direct discovery framework defined in TS 23.303.
In the following, the blue line and text are for that used for Restricted Discovery only. The Red text are for those introduced for the Model B discovery.
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Figure 2. Operation procedures for on-demand-discovery
0. The Discoverer and Discoveree UE are configured with ProSe Application IDs using mechanisms that are out of scope of 3GPP.

Note that the two ProSe Application IDs are not necessary the same. In case of Restricted Discovery, these will be Restricted ProSe App User IDs. 
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, Discovery Type, ProSe Application ID, InfoType, 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 InfoType identifies the type of information the Discoveree UE provides. 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.

When the Discovery Type indicates Restricted Discovery, the ProSe App ID is replaced by Restricted ProSe App User ID.  
2. As in TS 23.303.
2.a
In case of Restricted Discovery, the ProSe Function carried out the authorization procedure as defined in 2.a and 2.b of figure 5.1.2.3.1 of TR 23.713. This will verify the ownership of the Restricted ProSe App User ID.
3. If the Discovery Request is authorised, then the ProSe Function shall respond with a Discovery Response (Discovery Model, Discovery Filter, ProSe Response Code, validity timer) message. The Discovery Model indicates the Model B is used. The Discovery Filter provide the filter for the Discoveree UE to determine if a received ProSe QueryCode should trigger sending of the ProSe Response Code. The ProSe Response Code is provided by the ProSe Function and corresponds to the ProSe Application 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. 

4. The UE may start to obtain the radio resources to monitor for the ProSe QueryCode, as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications.
It is clear from the above that the PC3 procedure for the Discoveree UE is similar to that of the Announcing Request procedure as defined in TS 23.303. The difference is that the ProSe Function will allocate both ProSe (Response) Code and Discovery Filter for it, and the Discoveree UE will perform monitoring procedure before announcing. 
5. 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, ProSe Application ID, InfoType, 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 discover, and it may be wildcarded. The InfoType identifies the type of information the Discoverer UE is seeking. 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.

When the Discovery Type indicates Restricted Discovery, the ProSe App ID is replaced by Restricted ProSe App User ID. In addition, the Discovery Request message will also carry the additional parameter of Application Transparent Container.
6. As in TS 23.303.
6.a
In case of Restricted Discovery, the ProSe Function will verify with the Application Server of the permission for the Discoverer UE to discover the Discoveree UE. This is the same as that of step 3 and 4 in figure 5.1.2.4.1 of TR 23.713 (for Monitoring UE). It will also provide the ProSe Function with the target UE (in this case Discoveree UE's) ProSe Discovery UE IDs. 

7.
If the Discovery Request is authorized, and the ProSe App ID indicates a different PLMN, the ProSe Function contacts the indicated PLMN's ProSe Function to obtain the necessary information with a Discovery Request (InfoType, ProSe App ID, UE ID). These are the parameters from step 5. 

When the Discovery Type indicates Restricted Discovery, the ProSe App ID is replaced by Restricted ProSe App User ID. In addition, the Discovery Request message will also carry the additional parameter of Target ProSe Disc UE ID, and Target Restricted ProSe App User ID.

7.a
In case of the Restricted Discovery, this will be optionally carried out for the Discoveree UE's HPLMN ProSe Function to verify the permission of the Discoverer UE to discover the Discoveree UE. These are the same as those of step 8.a and 8.b of figure 5.1.2.4.1 of TR 23.713 (for Monitoring UE).
8.
Based on the ProSe App ID, the ProSe Function locates the Discoveree UE(s) context, and responds with a Discovery Response (ProSe QueryCode, ProSe Response Code). The ProSe QueryCode is created by the ProSe Function based on the Discovery Filter of step 3, 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 3. 9. The ProSe Function shall respond with a Discovery Response (Discovery Model, Discovery Filter, ProSe QueryCode, validity timer) message. The Discovery Model indicates the model B is used. The Discovery Filter is generated by the ProSe Function based on the ProSe Response Code of step 8. The ProSe QueryCode is that received in step 8. The validity timer indicates for how long this ProSe QueryCode and Discovery Filter are going to be valid. When the validity timer expires the UE needs to request a new ProSe QueryCode and Discovery Filter. 

10. The UE may start to obtain the radio resources to announce the ProSe QueryCode, as authorised and configured by E-UTRAN for ProSe as defined in RAN specifications.
Based on the above steps 5 to 10, the PC3 procedure for the Discoverer UE is similar to that of the Monitoring Request procedure as defined in TS 23.303. The difference is that the ProSe Function will allocate both a ProSe (Request) Code and a Discovery Filter for it. The Discoverer UE will first perform announcing operation and then monitoring operation. 
Proposed principle 6: In Model B discovery, the Discoveree UE performs both a monitoring operation and an 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;

- Discoveree UE performs a monitoring operation before the announcing operation.   

Proposed principle 7: In Model B discovery, the Discoverer UE performs both a monitoring operation and an 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 (Request) Code and Discovery Filter are allocated;

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

In addition, after the Discoverer UE receives the ProSe Response Code, it can perform the Match Report procedure as defined in TS 23.303 to resolve that into additional useful information. There is no need for any extension for that procedure. 
Proposed principle 8: 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.
2.6
Architecture impacts
Based on the above discussion, there is no need for any new network entities to be added for supporting On-Demand-Discovery. 
For the existing network entities, the UE and ProSe Function needs to be upgraded with the new PC3 enhancements. In addition, the inter-ProSe Function interface, PC6/7, also needs to be enhanced to support the exchange of additional parameters. 
Proposed principle 9: No new network entities is needed to support Model B discovery, and existing PC3 and PC6/7 can be enhanced to support the Model B discovery.

2.7
RAN aspects
To support On-Demand-Discovery, access layer will need to ensure that the message exchanges discussed in 2.1 can be supported and accomplished with an acceptable delay. This should be handled by RAN WGs.  
Proposed principle 10: Radio layer enhancements to support Model B discovery are handled by RAN WGs.

3.
Proposal

Add the following general principles to TR 23.713 for Model B discovery.

**************Start of First Change ****************

5.X
Solution for Restricted ProSe Direct Discovery (Model B)
5.X.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, without requiring signalling to the network in between.
Editor's Note: Whether the ProSe Response Code can be sent via the network is FFS.
-
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.X.2
Procedures

5.X.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.X.2.2
Discoveree UE procedure
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Figure 5.X.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.
Editor's Note: It is FFS if the Discovery Model can indicate value other than Model B.
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.
Editor's Note: Support for Discoveree operation involving Local PLMNs is to be added.
5.X.2.3 Discoverer UE procedure before discovery
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Figure 5.X.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.
Editor's Note: It is FFS if the Discovery Model can indicate value other than Model B.
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.X.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.X.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.X.4 
Topics for further study

5.X.5
Conclusions on Restricted Direct Discovery (Model B)
**************End of changes ****************
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