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Abstract of the contribution: This paper evaluates Solution D17 and updates the conclusion on ProSe direct discovery.
1. Introduction
This paper evaluates Solution D17: Targeted ProSe discovery and update the conclusion on ProSe Direct Discovery.
2. Discussion
Solution D17 “Targeted ProSe discovery” supports Model B direct discovery.
According to the conclusion on ProSe direct discovery, Model A and Model B discovery are available for ProSe direct discovery.
When Model B is used for ProSe open discovery, one announcing UE could announce its interested service or application, the ProSe UEs in proximity which supports the interested service or application could provide their application information to this announcing UE when receiving the announcing message.
Compared with Model A direct discovery, ProSe UEs (Discoveree UE) do not need to always send announcing messages, and they only need to send the response message to Discoverer UE when it is requested. So if the “discovery” is not continuous, Model B direct discovery has less radio resource requirements for direct discovery and the network could support more open discovery operation. So this type of discovery is more suitable of infrequent open discovery. One example is that one user may want to chat with the other UE which share the common interest. As such we see some advantage to standardize Model B type of discovery also for open discovery. Then as mentioned S2-140179 the Model-B type of discovery can be enhanced when the Discoveree is in the network coverage. 
The Discoverer UE request the ProSe Function in the serving PLMN to allocate the ProSe Application Code for it before performing ProSe announcing, and the Discoveree UE retrieves the discovery filter from the ProSe Function in the serving PLMN before perform monitoring. So it is same as Model A discovery, Solution D17 does not have additional function requirements on existing network entity. 
When one Discoverer UE send ProSe announcing message to request it interested service/application, the ProSe Application Code used for Model A discovery could also be used for Model B discover to indicate the interested service/application, the ProSe Function which allocates the ProSe Application Code remembers the mapping between the ProSe Application Code and the Discoverer UE. The only difference is that for Model A type of discovery the ProSe Application is for advertisement. However it is for query in the Model B. So the size of Model B discovery message could be the same with the size of Model A direct discovery message.

As the UE supporting Solution D17 only needs to support ProSe direct discovery feature, Solution D17 has no relation with ProSe direct communication. In fact it can be regarded as a variant of the Model A even it is called in Model B. 
So, it is proposed that Model B discovery in coverage presented by Solution D17 is also used for ProSe open discovery in coverage.
3. Proposal

It is proposed to add the following text in TR 23.703.
* * * * Start of 1st Change * * * *
6.1.17  Solution D17: Targeted ProSe discovery

6.1.17.1
Targeted ProSe Discovery via network control
6.1.17.1.1
Functional description 

6.1.17.1.1.1
General
The handling of response for ProSe direct discovery in coverage is depicted in Figure 6.1.17.1.1-1.
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Figure 6.1.17.1.1-1: the handling of direct discovery response in coverage

1. If the UE-1 is authorised to announce in the PLMN and triggered to find the UE in the vicinity, it shall sends a ProSe Discovery Request (Target ProSe Application code, Prose UE Identity) in the air interface. The Target ProSe Application code indicates what the target application UE is interested. The ProSe UE Identity the requesting UE.
2. UE-2 checks Target ProSe Application code in ProSe Discovery Request message. If the ProSe Application code is not for Public safety usage and UE-2 determines to send discovery response to UE-1, UE-2 sends ProSe discovery alert(ProSe UE identity, UE identity) to the serving ProSe Function in the network. The ProSe UE identity is the identity UE received from the air interface, i.e. the discoverer UE. The UE identity is the discoveree UE. This message may also contain certain metadata corresponding to the discoveree UE, e.g. postal address, phone number, URL etc.
3. Serving ProSe Function verifies whether the UE-1 is authorized for ProSe announcing. If allowed, Serving ProSe Function sends ProSe discovery alert to UE-1.
4. UE-1 acknowledges the discovery response.
5. Serving ProSe Function sends ProSe discovery alert confirm to UE-2 to notice that UE-1 already received the discovery response.

Besides UE-2, UE-3 is also able to send discovery response to the UE-1 by the procedure same as step 2-5.
In the procedure above, the announcing ProSe UE and the monitoring ProSe UE are served by the same ProSe Function. If the announcing ProSe UE and the monitoring ProSe UE are served by the different ProSe Functions, the two ProSe Functions interact via PC6 reference point to transfer ProSe discovery alert message.
6.1.17.1.2
Impact on existing entities and interfaces
No impacts on the existing entities and interfaces.
6.1.17.1.3
Solution evaluation

This solution supports Model B type direct discovery for open discovery, and one ProSe UE can announce its interested application/service and obtain the response message including the interested application/service information from the network. For ProSe Open Discovery, the solution presents the following advantages:
· ProSe UEs do not need to always send announcing messages, and they only need to send the response message to Discoverer UE when it is requested. It is more suitable for the type of open discovery where the announcing UE is not requested to do announcement all times and few people seeking for it.
· The Discoverer UE receives the discovery response from ProSe Function in the network and will not miss the discovery response messages even if several Discoveree UEs send the discovery response messages concurrently.
· The network could be aware of the ProSe direct discovery operation occurring on the ProSe UEs, and it is possible that the network performs permission checking and charging for ProSe open direct discovery.
· When ProSe Function provides the discovery response to discoverer UE, it also provides the application level information related with Discoveree UE, i.e. ProSe Application ID name, telephone number, address and etc. So discoverer UE could get its interested information from the network via one interaction and does not need to separately inquire the network to perform match operation for the received ProSe Application Code.
· From security aspect, the Discoveree UE is authenticated by the network. It can assure that the response message is sent from the authenticated Discoveree UE.
· This solution only requires that the ProSe UE supports ProSe Discovery feature, and it does not require the ProSe communication capability.
· In Model B direct discover, when in dense populated area many UEs are seeking the same target UE they are announced as many request as the number of seekers whereas in Model A direct discovery there is just the announce of the target UE. If the target UE is out of range of discovery for the seekers, they may repeat their requests many times. In this respect Model B direct discover is less efficient on the radio resource comparing to Model A.
* * * * End of Change * * * *
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