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1. Introduction
In RAN2#83bis[1] the following questions are raised:
· What information needs to be carried in discovery beacons/messages? How does the transmitting UE obtain it? How long is it valid? How does a UE interpret a received beacon/message? Standardized content (e.g. application IDs)? Or need to do a lookup (towards RAN or CN) for UE ID? Lookup for every reception or valid for longer?
· Will higher layers provide all required identifiers? Or should RAN2 protocols add such information (e.g. short temporary ID for scrambling? Other header fields)? 
Also in the same meeting the following agreements [1] related to Device discovery was made: 

·  If the UE cannot interpret (in AS or higher layers) the received D2D discovery message it may or may not establish an RRC Connection in order to verify the content e.g. with an application server.
In this paper we discuss the impact of the discovery information interpretation to RAN level considering the Targeted ProSe Discovery and Non-Targeted ProSe Discovery.

2. Discussion on Discovery Information Interpretation
From UE point of view there are two discovery types:  Targeted ProSe Discovery and Non-Targeted ProSe discovery [2].  The former can be considered as a "who is there?" type of discovery information where a user searches to discover a specific target population; the latter can be regarded as a "hello" type of discovery information to find out what sort of potential application peers are around.  The interpretation of the discovery information could be done in following two options: (1) interpreted by the discovery signal receiving UE and (2) interpreted by the network side.

In [2] following terms are defined:

· ProSe UE Identity: A unique identity allocated by EPS which identifies the ProSe enabled UE It can be assigned to a UE at any moment in time for a configurable duration, can be stored at the UE, but it cannot be changed by the user, and is subject to operator assignment and re-assignment.

· ProSe Application Identity: An identity identifying application related information for the ProSe enabled UE. They can exist more than one ProSe Application Identities per UE.

Furthermore in section 5.10 of [2] it is illustrated that:

It is assumed that there is a unique user application-layer identity per ProSe-enabled application. In addition, each ProSe enabled application may have some application specific attributes.
The user may or may not enable ProSe for the application and also may have ability to control discoverability and discovery via user settings in the application (therefore effective for each individual application layer identity) and in the UE (effective for the whole UE, that is for all the applications identities).
The key aspects need studying include:

· How ProSe identities are exchanged; 1) between ProSe enabled UEs and 2) between UE and the EPC network.

· How ProSe identities are protected in order to comply with the user’s identity and privacy protection requirements.
· Whether a globally or locally unique 3GPP UE identity (device specific or user and device specific) or an identity identifying the user can be used as a ProSe identity.
Observation 1:  A UE may have multiple ProSe Application Identities while using different ProSe applications.
2.1
Discussion on Targeted ProSe Discovery
In this section we discuss the Targeted ProSe Discovery information from the view point of the information sending side and the information receiving side.  
2.1.1 Delivery of discovery information

The key issue in delivering the Targeted ProSe discovery signal is the sender must have the information, such as ProSe Identity or ProSe Application identity, of peer UE first.  Based on solutions discussed in [23.703] the identity information can be application-level based (such as expression code or identified at the application layer etc.) or non-application level based (such as mapping application layer identities in the NW or pre-configuration.)
Furthermore, consider the fluctuation of wireless channel the discovery signal should avoid data segmentation and reassemble situation in prevent of retransmission required.  If the discovery information was fragmented then additional overhead might be required to ensure the completeness of discovery information receiving.
Observation 2: Fragmentation of discovery information may introduce additional overhead in assembling received data due to fluctuation of wireless channel.  
2.1.2 Interpretation of discovery information

2.1.2.1 Interpreted by the discovery signal receiving UE: 
In the application-level based discovery information a UE need to receive and interpret all received discovery information that might introduce unnecessary power consumption.  For example, a UE may decode all received information then understand that no relevant message.  Furthermore if there is no indication to the receive UE that it should aware of a certain targeted discovery signals, all discovery signal will be treated as non-targeted discovery and decoded.  
Observation 3: All received discovery signals need to be interpreted regardless of Targeted/ Non-targeted discovery if applying application-level discovery signal interpretation only.
The application level information process may incur the power consumption of a UE. Additionally, all applications enabled on a UE need to process the information received by the UE without RAN level information filtering.

In this case RAN level information can help UE to avoid receiving/processing un-expected discovery information.  For example, using a fixed pre-configured identity in represent of a dedicate service type.  Without decoding the whole discovery information the goal of power saving and fast filtering can be achieved.  
Observation 4:  RAN level information filtering may reduce the power consumption and interpretation latency in the Targeted ProSe discovery signal case.
2.1.2.2 Interpreted by the network side:
The key issue in NW side discovery interpretation is the overhead introduced in signalling exchange between UE and NW.  To reduce the impact in interpreting Targeted ProSe discovery signal, the NW should indicate receiver UE with which specific discovery it need to aware of.  Compare to interpreting all discovery signals within the receiver UE, the overhead of signal exchanges between UE and NW will increase.  
Observation 5:  The signal overhead of NW side Targeted ProSe discovery signal interpretation should be restricted.
Furthermore, the signal exchanges for a single procedure shall be reduced to cope with the possible fluctuation of wireless channels. Consequently the exchanging discovery signal size should be small to against the fluctuation of wireless channel and reduce transmit power consumption.  Therefore RAN level information, such as sequence design etc., can be considered rather than using the application-level information.
Observation 6:  RAN level information design can be considered in NW side Targeted ProSe discovery signal interpretation case.
To avoid frequently RRC state transaction it is suggest to stay in RRC_CONNECTED state if discovery signal interpreted in the NW side.
2.2
Discussion on Non-Targeted ProSe Discovery
In this section we discuss the Non-targeted ProSe Discovery information from the view point of the information sending side and the information receiving side.
2.2.1 Delivery of discovery information

In our observation 1 it is found that a UE may have multiple ProSe Application Identities while using different ProSe applications.  Consider that each discovery signal may occupy a discovery radio resource; it is possible for a single UE to occupy multiple radio resources while transmitting Non-targeted discovery signals corresponding to different applications.  Under this situation the issue of radio resource utilization was raised.  Whether to avoid the impact by the application level, by the RAN level or by the discovery signal interpretation scheme is FFS.  For example, the UE application can restrict the number of discovery signal to be sent or the RAN level can constrain the resource to be allocated per UE.  Another example is to make the discovery interpretation and matching in the NW side so that number of radio resource occupied can be further reduced.
Observation 7:  Multiple discovery resources may be required if a UE is allowed to transmit discovery signal per application based.
Observation 8:  The issue of a UE require sending multiple ProSe discovery signals at the same time can be controlled by application level, by RAN level or by discovery signal interpretation scheme design. 

2.2.2 Interpretation of discovery information

2.2.2.1 Interpreted by the discovery signal receiving  UE: 

Although the RAN level information may help to filter discovery signal efficiency, it is not possible to express all application type in RAN level due to the limitation of available resource for discovery signal.  However, consider the main use cases of ProSe D2D communication; it will be efficiency to identify commercial service or public safety service in RAN level.  For example, a UE may filter whether the discovery message is a Public Safety or Relay related service or not.  The interpretation power consumption and latency can then further be reduced.
Observation 9:  RAN level information filtering may reduce power consumption and interpretation latency in the non-targeted ProSe discovery case.
2.2.2.2 Interpreted by the network side:
In [2] solutions of NW side discovery signal interpretation were discussed.  Consider the effort of service matching are handled in NW side, the main impact to RAN level is the resource allocation during the signal exchanging.  And the RAN level issues, such as signal overhead and interpretation latency, are the same as the Targeted discovery case.

Observation 10:  The issues of NW side discovery signal interpretation in RAN level are the same for both Targeted ProSe discovery and Non-targeted ProSe discovery cases.
Observation 11:  It is not necessary to distinguish Targeted discovery or Non-targeted discovery considering NW side discovery signal interpretation case.

 From the observations above we proposed that
Proposal 1:  It is proposed to insert RAN level information in discovery signal to reduce UE power consumption and discovery signal interpretation latency.
Proposal 2:  It is proposed to distinguish public safety, D2D relay and commercial discovery signal in RAN level consider mainly ProSe use cases.
3. Conclusion and Proposals
In the above sections we discuss the impact of the discovery information interpretation to RAN level considering the Targeted ProSe Discovery and Non-Targeted ProSe Discovery.  Based on the discussion our observations are shown as follows:
Observation 1:  A UE may have multiple ProSe Application Identities while using different ProSe applications.
Observation 2: Fragmentation of discovery information may introduce additional overhead in assembling received data due to fluctuation of wireless channel.
Observation 3: All received discovery signals need to be interpreted regardless of Targeted/ Non-targeted discovery if applying application-level discovery signal interpretation only.Observation 4:  RAN level information filtering may reduce the power consumption and interpretation latency in the Targeted ProSe discovery signal case.

Observation 5:  The signal overhead of NW side Targeted ProSe discovery signal interpretation should be restricted.
Observation 6:  RAN level information design can be considered in NW side Targeted ProSe discovery signal interpretation case.

Observation 7:  Multiple discovery resources are required if a UE is allowed to transmit discovery signal per application based.
Observation 8:  The issue of a UE require sending multiple ProSe discovery signals at the same time can be controlled by application level, by RAN level or by discovery signal interpretation scheme design.
Observation 9:  RAN level information filtering may reduce power consumption and interpretation latency in the non-targeted ProSe discovery case.
Observation 10:  The issues of NW side discovery signal interpretation in RAN level are the same for both Targeted ProSe discovery and Non-targeted ProSe discovery cases.

Observation 11:  It is not necessary to distinguish Targeted discovery or Non-targeted discovery considering NW side discovery signal interpretation case.

Based on the observations and discussions above we propose
Proposal 1:  It is proposed to insert RAN level information in discovery signal to reduce UE power consumption and discovery signal interpretation latency.

Proposal 2:  It is proposed to distinguish public safety, D2D relay and commercial discovery signal in RAN level consider mainly ProSe use cases.
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6. Appendix
I. Public Safety Discovery related description:  In section 5.7 of [2]
ProSe Direct Discovery can happen in coverage and out of coverage. Out of coverage is only applicable to Public Safety.
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