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1.
Discussion
As discussed in S2-150120, in Release 13, it is desirable to enhance the existing discovery related procedures to support the following UE initiated operations:
- UE initiated announcer discovery entry removal/update

- UE initiated monitor discovery entry removal/update
In the following sections, the rationale for supporting such features and their solutions are introduced. 

1.1
UE initiated removal/update of announcer discovery entry 
1.1.1
Use cases and rationale
When a ProSe App Code is allocated, the validity timer value is decided by the network. There is no UE or application input into the decision of the timer value. Consequently, the timer may not match the needs of the application, which is the entity that knows whether this code is needed for a short or longer time. Therefore, some UE initiated requests or updates would be necessary. 

In some use cases, the UE only needs a ProSe App Code for a brief time, requiring frequent changes of the code, for example, the newsstand is announcing some daily headlines, or a bar announcing a sport match being screened. 

With Rel-12 procedures, these changes result in additional Discovery Request messages sent towards the ProSe Function, and new Discovery Entries and ProSe App Codes being created -- all while the “obsoleted” discovery entries and old ProSe App Codes remain valid at the ProSe Function (since validity timers are not expired yet). 
This is wasteful at least in terms of ProSe App Code namespace, not just UE context maintenance at the ProSe Function, threatening the scalability of discovery operations. Notably, the ProSe Application Code space is limited and valuable to the operator, hence it is desirable 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 a ProSe App Code that is no longer needed, the UE may not have sufficient credit to request a different ProSe App ID announcement. 

In other use cases, the UE may be announcing relatively stable information.  It is desirable that the same ProSe App Code to be allocated when the ProSe Application would like to extend the validity timer. This can be considered an update of an existing Discovery Entry.
From the above reasoning, it is clear that the following enhancements to the Discovery Request are desired: 

- the UE should be able to indicate a desired length for the validity timer; and
- the UE should be able to indicate that an existing discovery entry should be renewed or removed.
1.1.2 Approaches for the enhancements

There are two approaches to achieve the enhancements identified in section 1.1.1:
- 
Introduce a new command in the Discovery Request message, e.g., “delete-[discovery-entry]”, or respectively, “renew-[discovery-entry]”. The advantage of this scheme is that it can work for both announcing and monitoring Discovery Entries. The disadvantage is that the UE cannot request actual values for new validity timer. Or,
-
Introduce a new optional IE in the Discovery Request message, e.g., “Requested Timer”. With this approach, several enhancements can be achieved:
-
UE indicates a desired validity timer: When UE includes a non-zero "Requested Timer" in the request, the ProSe Function can take this desired validity timer value into consideration when allocating the ProSe Application Code. If there is an existing Discovery Entry, e.g. as indicated by a non-zero "Discovery Entry ID", this operation essentially renews that Discovery Entry. 

- 
UE requests removal of the discovery entry: When the UE includes a zero value in the "Requested Timer", the ProSe Function can delete the discovery entry indicated in the “Discovery Entry ID” in the same message.  

Clearly, with these extensions, the ProSe Function still makes the final decision on the validity time. In addition, when the UE does not include any additional information, e.g. the new command or the new optional IE, it indicates that the ProSe Function can choose whatever value it wants. 

In view of the above pros and cons, it is recommended that the second approach, i.e. adding a new IE, is taken. The example flow is illustrated in Figure 1.  
The actual Validity Timer selected by the ProSe Function is indicated in the Discovery Response in the same way as in Rel-12. When the discovery entry is deleted, the Validity Timer returned should be set to zero.        
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Figure 1. Request to update or remove a Discovery Entry by announcing UE (roaming case)
1.2
UE initiated removal of monitorer discovery entry
1.2.1
Use cases and rationale 
Similar to the announcer’s operation, when Discovery Filters are allocated, the TTLs are decided by the ProSe Function. However, the user may change his/her discovery interests in a time-sensitive manner, e.g. after lunch, instead of looking for Pizza, the user may start looking for shoes. With Release 12 procedures, the UE can only indicate this change via a new Discovery Request message, which results in another Discovery Entry created and another set of Discovery Filters allocated. This is not desirable for the reasons outlined next:
- 
The ProSe Function will need to maintain the unneeded Discovery Entry until all the TTLs expire. Therefore, the number of Discovery Entries to be maintained by the ProSe Function can grow significantly if there are several consecutive changes from that monitoring UE. 
- 
As the old Discovery Filters are still valid, the ProSe Function will have to assume that the UE may still be interested in monitoring for that ProSe Application ID. Therefore, it is desired that the UE can delete the state, because otherwise it results in wastful signaling when ProSe Function initiate the update signaling, 
- 
In addition, there are charging implication to this case, as the old monitoring request is still considered active by the ProSe Function, and therefore UE is considered having two active monitoring sessions. 
Therefore, it is desirable to allow the UE to request the removal of a monitoring Discovery Entry.
Similar to the reason for the announcing case, it may also be desirable for the UE to be able to request a TTL in a new monitoring request.    
1.2.2
Approaches for the enhancement

This enhancement can obviously be supported with the same approach discussed in section 1.1.2: when the UE needs to request the deletion of the discovery entry, it can include a zero valued "Requested Timer" IE.  Otherwise, when the UE has a desired TTL value, it can set the “Requested Timer” to that value, for a new or existing Discovery Entry. This way, the signalling for the Announcing UE and Monitoring UE can be unified, similar to that of Rel-12.
Figure 2 illustrates the example operation flows for this enhancement. 
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Figure 2. Request to remove a Discovery Entry for monitoring UE

1.3
Impacts to Rel-12 based systems
The introduction of the optional IEs requesting certain VT/TTLs has minimum impacts to the Release 12 system. As explained above, the changes required are:
- The Discovery Request message must support an additional parameter "Requested Timer" (for Validity Timer or TTL);
- The ProSe Function needs be able to take the "Requested Timer" into consideration when deciding on the Validity Timer or TTL for the UE, and delete the Discovery Entry when the "Requested Timer" is set to zero. 
- UE needs to be able to set the "Requested Timer" properly depending on the application needs.
The operation could also easily interoperate with the Release 12 system or UEs:

- 
A Release 12 UE will not include the "Requested Timer" in the Discovery Request message, and therefore, the Rel. 13 ProSe Function will handle the operation as defined in Rel-12 specification; 

- 
A Release 12 ProSe Function will ignore any "Requested Timer" IE received in the Discovery Request, and Rel-12 operation will be followed. In that case, the UE will note that the values of the Validity Timer or TTL are different from the one requested.   
Proposals

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

********* Start of first change *************
8.1.2
Enhancement Solution 2:  UE initiated Open ProSe Direct Discovery procedure enhancements

8.1.2.1
Functional Description

In Rel‑13, the following new operation procedures for Direct Discovery are introduced:

-
the UE initiated renew/removal of a previously created Discovery Entry.

8.1.2.2
Procedures

8.1.2.2.1
Enhancements to the ProSe Discovery Request procedures
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Figure 8.1.2.2.1.1: Enhanced discovery request procedure for announcing UE (roaming)

This operation procedure is similar to that of 8.1.1.2.1.1, with the additional optional Requested Timer element in the Discovery Request.

For non-roaming procedure, the step 3 and 4 are not executed.
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Figure 8.1.2.2.1.2: Enhanced discovery request operation procedure for monitoring UE (roaming)

This operation procedure is identical to that of 8.1.1.2.1.2, with the additional optional Requested Timer element in the Discovery Request.

The non-roaming procedure is similar, with the UE located in HPLMN.

The HPLMN ProSe Function takes the Requested Timer into consideration when allocating the Validity Timer for the Announcing UE, and TTL for the Discovery Filters for the Monitoring UE. 

When the Requested Timer is set to zero, the ProSe Function should remove the Discovery Entry indicated by the Discovery Entry ID, and free the associated resources.

8.1.2.2
Impact on Existing Entities and Interfaces

Impacts to the existing interfaces:

-
PC3 reference point needs an update to support the new parameter “Requested Timer” in the Discovery Request message.

Impacts to the existing entities:
- The ProSe Function needs be able to take the "Requested Timer" into consideration when deciding on the Validity Timer or TTL for the UE, and delete the Discovery Entry when the "Requested Timer" is set to zero. 

- UE needs to be able to set the "Requested Timer" properly depending on the application needs.
Interoperate with the Release 12 ProSe Function and UEs:
-
A Release 12 UE will not include the "Requested Timer" in the Discovery Request message, and therefore, the Rel. 13 ProSe Function will handle the operation as defined in Rel-12 specification; 

- 
A Release 12 ProSe Function will ignore any "Requested Timer" IE received in the Discovery Request, and Rel-12 operation will be followed. In that case, the UE will note that the values of the Validity Timer or TTL are different from the one requested.   
8.1.2.4
Solution Evaluation

Editor's note:
The fulfilment of requirements in clause 4.2 will be evaluated.
********* End of changes *************
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