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Discussion
In Release 13, it is desirable to enhance the existing discovery related procedures to support the following operations:
- 
Revocation of ProSe App. Code or Discovery Filters from network side.

The ProSe Function may decide to revoke a ProSe App Code allocated to the UE, for example, due to the credit for the UE running out, or re-assigning the ownership of a ProSe Application ID, etc. When such needs arises, it is not desirable to wait for the validity timer to expire, which could take a few hours or days. In other use cases, the ProSe Function may decide to replace the ProSe App Code. This requires the ProSe Function to indicate the replacement of a Code as well. 

Similar considerations apply to the monitoring UE as well. The ProSe Function may decide to revoke/replace the previously allocated Discovery Filters, e.g. due to the change of announcer side code allocation (or the permission in case of restricted discovery).  This has been already discussed in rel.12 (see S2-141931) but was postponed.
-
Update/Replace/Remove of the Discovery Filter from UE side

When the Discovery Filters are allocated, the TTLs are decided by the network. However, the user may change its desired discovery targets, e.g. instead of looking for Pizza, the user may change to look for Chinese Food. With Release 12 procedures, the UE can only request with a new Discovery Request message, which results in another context entry created and another set of Discovery Filters allocated. This is not desirable for the following reasons.

The ProSe Function will need to maintain the old context entry until the TTLs expire. Therefore, the number of context entries to be maintained by the ProSe Function grows significantly if there are several consecutive changes. 

As the old Discovery Filters are still valid, match reports might be triggered by the match of the old Discovery Filters, which adds to the operation load of the ProSe Function.

There are charging implication as well, as this change is treated as a new monitoring request. 

Therefore, it is desirable to allow the UE to indicate the update/replacement/removal of the Discovery Filters. 

-
Update/Release announcer context entry initiated from the UE

When the ProSe App Code is allocated, the validity timer value is decided by the network. There is no UE or application input to the decision of the timer value. However, in some use cases the announcing UE does not need the ProSe App Code for that long, and would require frequent changes, for example, the newsstand is announcing some daily headlines, or a bar announces a sport match being screened. 


With Rel-12 procedures, these changes lead to new Discovery Request towards the ProSe Function, and new context entries and ProSe App Code being created. But, those only context entries and old ProSe App Code will remain valid on the ProSe Function, as the validity timers are not expired yet. 

This is obviously not desired, as it makes the operation not scalable. In addition, the ProSe Application Code space is limited and valuable to the operator. It is desirable to be able to recycle a code if it is not needed. Leaving the old ProSe App Code allocation active would also have charging implications, e.g. for online charging. If there is no way to release the unused ProSe App Code, the UE may not have sufficient credit to request a different ProSe App ID announcement. 


On the other hand, the other use case should be also accommodated, where the UE is announcing some relatively stable information. In this case, it is desirable that the same ProSe App Code to be allocated when the UE requests to extend the validity timer. 

From the above, it is clear that the in the Discovery Request, the UE should be able to suggest a more appropriate validity timer, and the UE can indicate if it would like to update/replace/remove an existing announcing entry. 
In the following section, it is illustrated how the above enhancements can be achieve with minor modifications to the existing Release 12 procedures.   
UE obtaining an identifier/index for the Discovery Entry
In Release-12 ProSe Direct Discovery, as defined in TS 23.303, the Discovery Request operation (Announce or Monitor) is atomic, i.e. every Discovery Request is handled independently. With each of the operation, an entry for the requested discovery operation will be created and stored along with the UE's context at ProSe Function, e.g. as in the Announce Request procedure (clause 5.3.3.2), or the Monitoring Request procedure (clause 5.3.3.4). 
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Figure 1. UE context for ProSe Direct Discovery

Figure 1 provides an illustration of the exemplary UE context. After processing the Discovery Request message, the Direct Discovery Name Management Function (DDNMF) will create the Discovery Entry based on the request (for either announce or monitor). A validity timer (or TTL for monitoring UE) will be associated with this Discovery Entry, and it would be removed only when this timer expires. Similar entries will exist on the UE as well. 

The example of the contents in the Discovery Entry for the announcing UE or monitoring UE are shown in Figure 2. 
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Figure 2. Example contents of the Discovery Entry for a ProSe UE

Due to the atomic nature of the Release 12 procedures, these Discovery Entries are not managed by any PC3 signalling after the creation. The entries will be removed only by the timeout of validity timer or the TTLs.

In order to support the new procedures as described above, there is a need for the UE to obtain an identifier for the Discovery Entry that is created for the initial Discovery Request. This allows the network to refer to the corresponding entry at the UE side when performs revocation, or the UE to refer to the Discovery Entry when performing update/replace or release operations.

 It is obvious from figure 1 that the ProSe Function would anyway need an identifier for the Discovery Entry, as there could be several entries in the UE context. This identifier only needs to be local unique for the UE. 

The ProSe Function can return the same identifier to the UE. The exact format and details of the identifier to be used can be decided by CT groups.  

Figure 3 and 4 illustrated the enhancements to the existing Discovery Request procedures to allow the identifier being passed from ProSe Function in the Discovery Response for announcing and monitoring operation respectively.       
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Figure 3. Discovery Entry ID allocation for announcing UE
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Figure 4. Discovery Entry ID allocation for monitoring UE

In the Discovery Request message, the Release 13 UE supporting the enhancement sets the "Discovery Entry ID" parameter to zero. The ProSe Function include the identifier for the Discovery Entry created for this request in the Discovery Response message. UE should store the corresponding information, e.g. ProSe App Code or Discovery Filter together with the Discovery Entry ID.  
For the Announcing UE, it may also suggest a validity time in the request, as shown in Figure 3. The ProSe Function can take this into consideration when deciding on the validity timer value sent in the response message at step 3.

Revocation/Update from the network side
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Figure 5. Discovery Upate procedure for ProSe Function
With the Discovery Entry ID, it is easy for the ProSe Function to revoke or update the corresponding entry at the UE side.
The same procedure can be used for announcing UE and monitoring UE. If the ProSe Function needs to update the allocated ProSe App Code to the announcing UE, it includes the new ProSe App Code and corresponding validity timer besides the Discovery Entry ID. To revoke the old code only, the ProSe Function only includes the Discovery Entry ID.
Similarly, to replaces the old Discovery Filters, the ProSe Function includes the new Discovery Filters together with the Discovery Entry ID. And to revoke, only the Discovery Filter ID is included.
For Monitoring UE, it is also optional to include the Discovery Filter ID(s), if the ProSe Function to only remove certain filter(s) and not others.
Update/Replace/Remove of the Discovery Filters from UE 

With the Discovery Entry ID obtained in the initial request, the same procedure as in figure 4 can be used, with the following settings in the Discovery Request:

ProSe App ID = new wildcarded ProSe App ID; command = monitor; Discover Entry ID = the ID returned from previous monitor request. 

This way, the ProSe Function knows that the monitoring request is intended to replace the previous request identified by the Discovery Entry ID.  Therefore, it can locate the corresponding Discovery Entry for the UE, and replace the Discovery Filters (and corresponding TTLs) or simply remove them. 

Update/Release of the ProSe App Code from UE

With the Discovery Entry ID obtained from the initial announce request, when the UE needs to change the information it wants to announce, it can simply send a Discovery Request as in Figure 3 with the following settings:

ProSe App ID = new wildcarded ProSe App ID; command = announce-update; Discover Entry ID = the ID returned from previous monitor request. 
On the other hand, if the UE wants to just renew the previous code and extend the validity time, it can set the Discovery Request as following:

ProSe App ID = new wildcarded ProSe App ID; command = announce; Discover Entry ID = the ID returned from previous monitor request.
When the UE decided that the ProSe App Code is no longer needed, e.g. the ProSe announcement function is turned off, the same procedure as in figure 3 can be used, with the following settings in the Discovery Request:
Command = Release; Discovery Entry ID = ID returned in previous request.

This way, the ProSe Function can easily locate the Discovery Entry for this UE and release it, such that the ProSe Application Code can be freed up for reuse. 

Impacts to Rel-12 systems
The introduction of the Discovery Entry ID signalling has minimum impacts to the Release 12 system. As explained above, the changes required are:
- Enhance the Discovery Request/Response to support an additional parameter for Discovery Entry Identifier;
- ProSe Function needs to include the identifier for the Discovery Entry in the Discovery Response message, and be able to retrieve the corresponding Discovery Entry using the identifier received in the Discovery Request message. 
- UE needs to store the Discovery Entry ID together with the ProSe App Code or Discovery Filters received in the Discovery Response message.
- New PC3 signalling message for Discovery Revocation.
The operation could also easily interoperate with the Release 12 system or UEs:

- For a Release 12 UE, it will not include the Discovery Entry ID in the Discovery Request message, and therefore, the new ProSe Function will not return the Discovery Entry ID in the Discovery Response message either; 

- For a Release 12 ProSe Function, the Discovery Entry ID received in the Discovery Request would be ignored, and therefore, no Discovery Entry ID will be returned in the Discovery Response message. The new UE knows that the ProSe Function does not support the Discovery Entry management, and would fall back to Release 12 logic.  
Proposals

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

********* Start of first change *************
8
Enhancements to Open ProSe Direct Discovery 
Editor’s note:
This clause is intended to document architecture solutions for enhancements to the existing procedure for Open ProSe Direct Discovery. Since more than one enhancement solutions may be selected for normative work for this particular objective this clause could document multiple candidate solutions.
8.1 
Candidate enhancement solutions

8.1.X
Enhancement Solution X:  Open ProSe Direct Discovery procedure enhancements
8.1.X.1
Functional Description
In order to support better utilization of network resources, the following new operation procedures for Direct Discovery are introduced:

- the ProSe Function initiated revocation of previously allocated ProSe App Code, or Discovery Filters;

- the UE initiated update/replacement of monitoring target and corresponding Discovery Filters;

- the UE initiated update/release of the ProSe Application Code;  
- the UE suggested validity timer for announcing request.

8.1.X.2
Procedures
8.1.x.2.1 General operation procedures
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Figure 8.1.x.2.1-1: General operation procedure for announcing UE (roaming)

This operation procedure is identical to that of clause 5.3.3.3of TS 23.303, with the additional Discovery Entry ID element in the Discovery Request and Discovery Response message. The optional validity timer can also be included in the Discovery Request message. 
For non-roaming procedure, the step 3 and 4 are not executed. 
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Figure 8.1.x.2.1-2: General operation procedure for monitoring UE (roaming)

This operation procedure is identical to that of clause 5.3.3.5 of TS 23.303, with the additional Discovery Entry ID element in the Discovery Request and Discovery Response message. 
The non-roaming procedure is similar, with the UE located in HPLMN. 
8.1.x.2.2 Initial operation (Obtaining the Discovery Entry ID)
The procedure as indicated in figure 8.1.x.2.1-1 or 8.1.x.2.1-2 is followed (depending on whether the UE is announcing or monitoring), with the following specific settings:

- In the Discovery Request message, the Discovery Entry ID is set to zero.

- The Discovery Entry ID in the Discovery Response message is set to the identifier allocated by the ProSe Function for the context entry generated for this request.
- The UE may include an optional validity timer in the Discovery Request. This will allow the ProSe Function to decide the suitable validity timer in the response. 
8.1.x.2.3 Discovery Update procedure (from the ProSe Function)
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Figure 8.1.x.2.3: Discovery update procedure from ProSe Function

With the Discovery Entry ID, the ProSe Function to update or revoke the corresponding entry at the UE side. 
0.
The ProSe Function is triggered to update or revoke the ProSe Application Code previously allocated to an announcing UE (or the Discovery Filters allocated to a monitoring UE).

1.
The ProSe Function sends a Discovery Update Request (UE Identify, Discovery Entry ID, Update Info) message to the UE. The UE identity is set to IMSI of the UE. The Discovery Entry ID is set to the identifier of the corresponding Discovery Entry that contains the ProSe App Code (or Discovery Filters) to be updated or revoked. The Update Info is optional, and contains the ProSe App Code and validity timer for an announcing UE, or Discovery Filters for a monitoring UE. If the Update Info is not included, the UE shall remove the ProSe App Code or Discovery Filters corresponds to the Discovery Entry ID.   
2.
The UE respond with a Discovery Update Ack (Result, Discovery Entry ID) to the ProSe Function to confirm the corresponding operation.
3.
UE adjusts the corresponding radio resources after the revocation. For example, if there is no other code to announce, the UE can instruct the AS to release the corresponding radio resources. 
NOTE: 
For Monitoring UE, it is also optional to include the Discovery Filter ID(s), if the ProSe Function to only remove certain filter(s) and not others.
8.1.x.2.4 Update of Discovery Filter for a new target (for a monitoring UE)

The procedure as indicated in figure 8.1.x.2.1-2 is followed, with the following specific settings:

- In the Discovery Request message, the Discovery Entry ID is set to the Discovery Entry ID returned by the ProSe Function together with the Discovery Filter(s) in the previous monitoring request. The ProSe App IDs can indicate a new wildcarded value.
- The same Discovery Entry ID is returned in the Discovery Response message.
8.1.x.2.5 Update/release of the ProSe App Code (for an announcing UE)

The procedure as indicated in figure 8.1.x.2.1-1 is followed, with the following specific settings:

- In the Discovery Request message, the Discovery Entry ID is set to the Context ID returned by the ProSe Function together with the ProSe App Code to be updated/released. 
- The command is set to "announce" if the UE wants to just extend the validity timer. The command is set to "announce-update" if the UE wants to update the ProSe App Code as well. The command is set to release, when the UE wants to release the ProSe App Code. 

8.1.X.3
Impact on Existing Entities and Interfaces


Impacts to the existing interfaces:

- PC3 reference point needs update to support the Discovery Entry ID in Discovery Request/Response message.
- PC3 reference point needs to be enhanced to support the Discovery Revocation procedure initiated from ProSe Function.
Impacts to the existing entities:
- ProSe Function needs to support allocation of the Discovery Entry ID, and retrieve the corresponding context entry using the identifier. 

- UE needs to store the Discovery Entry ID, and set it to proper value when signalling towards the ProSe Function.
- UE needs to support the revocation operation.
Interoperate with the Release 12 ProSe Function and UEs:

- 
For a Release 12 UE, it does not insert Discovery Entry ID in the Discovery Request message, and therefore, the new ProSe Function will not return the Discovery Entry ID in the Discovery Response message. Release 12 operation will be followed. 

- 
For a Release 12 ProSe Function, the Discovery Entry ID received in the Discovery Request would be ignored, and therefore, no Discovery Entry ID will be returned in the Discovery Response message. The new UE knows that the ProSe Function does not support the direct context management, and would fall back to Release 12 logic.  

8.1.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 
8.2 
Topics for further study on enhancements to Open ProSe Direct Discovery

Editor’s note:
Topics for FFS will be collected for this particular functionality. 

8.3
Conclusions on enhancements to Open Direct Discovery

Editor’s note:
Conclusions will be collected for this particular functionality
********* End of changes *************
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