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1
Discussion

1.1
Clarifying the frame format for Targeted Discovery

Solutions D3 (Targeted Discovery), C1 (ProSe Group Owner) and C5 (ProSe Communication in ad hoc mode) share in common the same type of layer-2 frame that contains at least the following fields in the layer-2 frame header:
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Figure 1: Layer-2 frame format for D3, C1 and C5
-
Destination Layer-2 ID: this identifier can take the form of either an individual (unicast) identifier or a group (multicast or broadcast) identifier;

-
Source Layer-2 ID: this identifier is always set to the individual (unicast) identifier of the sender’s device.
The Destination Layer-2 ID is set to a unicast identifier in the following cases:
· To support 1:1 communication (UE to GO; GO to UE);

· For Targeted Discovery Response (discoveree to discoverer).
The Destination Layer-2 ID is set to a multicast identifier in the following cases:

· data distribution from the GO to the group members is in multicast mode (groupcast or broadcast);
· ProSe ad hoc communication (set to a pre-configured Layer-2 Group ID);

· Targeted Discovery Request (discoverer to discoverees).
1.2
Applicability to Open ProSe Discovery

By definition, Target Discovery is a “Who is there?” type of discovery that is in obvious contradiction with Open ProSe Discovery, the latter consisting in self-advertising (e.g. “I am a restaurant”, “I am a store”, “I am a relay”, etc.).
What we would like to stress here is that the same layer-2 frame format depicted in Figure 1 (that is used for D3, C1 and C5) can also be used to support a rich-information beacon signal.

Namely, the UE that wants to advertise itself (“I am John Doe”) or its services (“I am happy to serve as UE-to-Network Relay”) can regularly transmit the layer-2 frame on a broadcast or multicast Destination Layer-2 ID, providing any type of advertisement information within the frame payload.
2
Proposal

It is proposed to update solutions D1 (Targeted Discovery) as proposed below.

######################### TEXT PROPOSAL FOR TR 23.703 #########################
6.1.3
Solution D3: Targeted ProSe Discovery

The present solution is a "who is there?" type of solution where a user (the "discoverer") searches to discover a specific target population (the "discoverees").
Editor's Note: it is FFS whether Targeted Prose Discovery is applicable to a group of non-public safety UEs 

6.1.3.1 
Targeted Prose Discovery for Public Safety ProSe-enabled UEs

6.1.3.1.1
Functional description

6.1.3.1.1.1
General

The present solution assumes that a Public Safety group (corresponding to a "GCSE group" in the sense of the definitions in TS 22.468 [8]) is uniquely identified at the application layer with an application layer identifier referred to as App Group ID (e.g. a  SIP URI in the following format: sip:fire.brigade75@first.net).

Similarly, it is assumed that a specific member of a Public Safety group is uniquely identified at the application layer with an application layer identifier referred to as App Personal ID (e.g. a SIP URI in the following format: sip:john.doe@first.net).

In addition to being uniquely identified by the App Group ID, a Public Safety group may also be identified at the 3GPP lower layers via a layer-2 group identifier (referred to here as Layer-2 Group ID).

According to TS 22.468 [8], a Public Safety group can have as many as 500 members. Storing information about individual group members in every Public Safety ProSe-enabled UE may be impractical in that any group update (addition or deletion of an individual member) would need to be propagated to every UE. Encoding a Public Safety Group ID (to which a user belongs) in a portion of the overall user ID may not be practical either, because in case the UE belongs to multiple Public Safety groups, it would have to announce the IDs of all the groups to which it belongs.

Targeted ProSe Discovery reverses the paradigm by having the discoverer UE pro-actively seeking to discover any members of a specific Public Safety group (the "discoveree" UEs), rather than looking for individual group members.

6.1.3.1.1.2
System architecture

The Targeted ProSe Discovery solution described here assumes that the 3GPP lower layers provide the following ProSe Communication service to the discoverer UE and the discoveree UE:

-
ProSe communication based on exchange of layer-2 frames whose header contains at a minimum a Source Layer-2 ID and Destination Layer-2 ID fields, indicating the message originator and recipients, respectively. 
-
The discoverer UE shall be able to broadcast or groupcast a Targeted Discovery Request message containing at least the following parameters:

-
A parameter uniquely identifying the targeted population (e.g. App Group ID, Layer-2 Group ID, App Personal ID);

-
A parameter uniquely identifying the discoverer (e.g. App Personal ID);

-
The Source Layer-2 ID in the layer-2 frame header is set to the discoverer UE’s Layer-2 identifier allowing the discoveree UEs to send their unicast responses;

-
The discoveree UE, having been solicited with a Targeted Discovery Request message, shall be able to respond with a Targeted Discovery Response message containing at least the following parameters:

-
A parameter uniquely identifying the discoveree (e.g. App Personal ID);

-
The Destination Layer-2 ID in the layer-2 frame header is set to the discoverer UE’s Layer-2 identifier that was received in the frame carrying the Target Discovery Request message;

-
The Source Layer-2 ID in the layer-2 frame header is set to the discoveree UE’s Layer-2 identifier allowing the discoverer to potentially engage in ProSe Direct Communication one-to-one.

Editor's Note: Impacts in the radio resources from a L2 broadcast mechanism are FFS. 
6.1.3.1.1.3
Applicability to Open ProSe Discovery
By definition, Target Discovery is a “Who is there?” type of discovery that is in contradiction with Open Discovery, the latter consisting in self-advertising (e.g. “I am a restaurant”, “I am a store”, “I am a relay”, etc.).

Nevertheless, it is noted here that the same layer-2 frame format can also be used to support a rich-information beacon signal that can be used for self-advertisement, similar to Open ProSe Discovery.

For instance, the UE that wants to advertise itself (“I am John Doe”) or its services (“I am happy to serve as a UE-to-Network Relay”) can regularly transmit the layer-2 frame on a broadcast or multicast Destination Layer-2 ID, providing any type of advertisement information within the frame payload.
Similar to the Targeted Discovery Request and Targeted Discovery Response messages described previously, the Beacon message is carried within a ProSe communication layer-2 frame, with the Destination Layer-2 ID field set to the Layer-2 Group ID of the targeted GCSE Group or to a broadcast address.
6.1.3.1.2
Procedures

Depicted in Figure 6.1.3.1.2-1 is the procedure for Targeted ProSe Discovery.
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Figure 6.1.3.1.2-1: Targeted ProSe Discovery procedure

1. The user of UE1 (the discoverer) wishes to discover whether there are any members of a specific GCSE Group in proximity. UE1 broadcasts or groupcasts a Targeted Discovery Request message:.
· If the UE is a group member, it sends a multicast layer-2 frame with the Destination Layer-2 ID field set to the Layer-2 Group ID of the targeted GCSE Group. The message payload can be encrypted with the group master key for this GCSE group;

· Alternatively, if the UE is not a group member, it may send the layer-2 frame on a broadcast address and include the Layer-2 Group ID of the targeted GCSE group in the Targeted Discovery Request message payload. In this case the message payload is unencrypted.
The message may also include the discoverer’s unique identifier (App Personal ID of user 1). The Targeted Discovery Request message is received by UE2, UE3, UE4 and UE5. Apart from the user of UE5, all other users are members of the requested GCSE Group and their UEs are configured accordingly.

2a.-2c. Each one of UE2, UE3 and UE4 responds directly to UE1 with a Targeted Discovery Response message which may contain the unique App Personal ID of its user. In contrast, UE5 sends no response message.

6.1.3.1.3
Impact on existing entities and interfaces

 Impacts on existing RAN entities specific to this solution are generic to any ProSe solutions (e.g. designation and announcements of radio resources that can be used for direct radio discovery).

6.1.3.1.4
Solution evaluation


This solution addresses Key Issue #7 ProSe Direct Discovery outlined in clause 5.
NOTE:
The solution description does not address all ProSe Direct Discovery aspects (e.g. those described in Key Issue #2 Configuration for ProSe Direct discovery and Key Issue #6 Authorization for ProSe capability feature). It is assumed that this solution is compatible with solution components described elsewhere in the TR in order to address these additional aspects.
The solution presents the following advantages:
· The only required RAN functionality on PC5 to support Targeted Discovery (D3) is the RAN ProSe communication capability (i.e. “a single mechanism that would support broadcast-, group- and 1:1 communication, implemented by a broadcast mechanism at the physical layer” as summarised in SP-130470). In other words, Targeted Discovery does not require any dedicated RAN capability that is specific to ProSe discovery.
· The Targeted Discovery search can be performed using a group identifier as a target (“Anyone there belonging to Group75?”. The discoverer does not have to know the personal identities of the group members ahead of the search.

· The Targeted Discovery search can be performed using any type of application-level identifiers, possibly human-readable (e.g. sip:fire.brigade75@firstresponder.net, sip:john.doe@firstresponder.net). Given that the search is performed using ProSe Communication, there is practically no limit for the identifier size.
· The Targeted Discovery can be extended to multiple consecutive transactions (see description of D6) to support any challenge-response security check.
· The transport vehicle (i.e. layer-2 frame) that is used to carry the Targeted Discovery Request message can also be used to support a rich-information beacon signal (e.g. “I can serve as aUE-to-Network Relay, for these groups and under these conditions”).
· 
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· Figure 6.1.3.1.4-1-1: Layer-2 frame format for D3 (shared in common with C1 and C5)

The solution requires the definition of the following functionality in the RAN groups:

· A layer-2 frame header (see Figure 6.1.3.1.4-1) containing at least a Destination Layer-2 ID that can be set to a unicast, groupcast or broadcast identifier, and a Source Layer-2 ID that is always set to a unicast identifier.
· The unicast, groupcast and broadcast identifiers are assumed to have the same size.
NOTE: The layer-2 frame format depicted in Figure 6.1.3.1.4-1 can also be used to support a rich-information beacon signal.
3GPP

SA WG2 TD


_1440964444.doc


Source Layer-2 ID







Dest. Layer-2 ID







Frame payload (sig. message, talk burst, data)












_1441019824.doc


2c. Targeted Discovery Response



(App Personal ID of user 4)







2b. Targeted Discovery Response



(App Personal ID of user 3)







1. UE1 broadcasts/groupcasts a Targeted Discovery Request



(App Group ID (or Layer-2 Group ID), App Personal ID of user 1))







UE1



(discoverer)







UE2



(discoveree)







UE3



(discoveree)







UE4



(discoveree)







2a. Targeted Discovery Response



(App Personal ID of user 2)







UE5



(non-member)












_1436274766.doc


2c. Targeted Discovery Response



(App Personal ID of user 4)







2b. Targeted Discovery Response



(App Personal ID of user 3)







1. UE1 broadcasts a Targeted Discovery Request (App Group ID (or Layer-2 Group ID),



App Personal ID of user 1))







UE1



(discoverer)







UE2



(discoveree)







UE3



(discoveree)







UE4



(discoveree)







2a. Targeted Discovery Response



(App Personal ID of user 2)







UE5



(non-member)












