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1. Introduction
In TR 23.703 there are two different models for direct discovery. These models are referred to with different names in different solutions, this contributions is aiming to define these terms that could be consistently used throughout the TR

2. Discovery models

Model A ("I am here")

This model defines two roles for the UEs that are participating in direct discovery. 

- Announcing UE: The UE announces certain information that could be used from UEs in proximity that have permission to discover.

- Monitoring UE: The UE that receives certain information that is interested in from other UEs in proximity.

In this model the announcing broadcasts the discovery messages at pre-defined discovery intervals and the UEs that are interested in these messages read them and process them. 
It is equivalent to "I am here" since the announcing UE would broadcast info about itself e.g. its ProSe Application Identities in the discovery message. 
Model B ("who is there"/"are you there")

This model defines two roles for the UEs that are participating in direct discovery. 

- 
Discoverer UE: The UE transmits a request containing certain information about what is interested to discover.

-
Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request
It is equivalent to "who is there/are you there" since the discoverer UE would broadcast info about other UEs that would like to receive responses from e.g. the information can be about a ProSe Application Identity corresponding to a group and the members of the group can respond.
3. Proposal

It is proposed to agree on the above models and capture the following text in the TR 23.703 in order to align the terminology.
>>>Start Changes<<<<
4.1.x
Direct discovery models

It has been identified that the following models for direct discovery may exist

Model A ("I am here")

This model defines two roles for the UEs that are participating in direct discovery. 

- Announcing UE: The UE announces certain information that could be used from UEs in proximity that have permission to discover.

- Monitoring UE: The UE that receives certain information that is interested in from other UEs in proximity.

In this model the announcing broadcasts the discovery messages at pre-defined discovery intervals and the UEs that are interested in these messages read them and process them. 
It is equivalent to "I am here" since the announcing UE would broadcast info about itself e.g. its ProSe Application Identities in the discovery message. 
Model B ("who is there"/"are you there")

This model defines two roles for the UEs that are participating in direct discovery. 

-Discoverer UE: The UE transmits a request containing certain information about what is interested to discover.

-Discoveree UE: The UE that receives the request message can respond with some information related to the discoverer's request
It is equivalent to "who is there/are you there" since the discoverer UE would broadcast info about other UEs that would like to receive responses from e.g. the information can be about a ProSe Application Identity corresponding to a group and the members of the group can respond.
>>>Next Change<<<<
6.1.1.2.3
ProSe direct discovery

ProSe discovery is defined as "the continuous process that identifies another UE in proximity using E-UTRAN". In TR 22.803 [1] there are two types of discovery: open and restricted. Open is the case where there is no explicit permission that is needed from the UE being discovered. Whereas alternatively restricted discovery only takes place with explicit permission from the UE that is being discovered. 

ProSe discovery can be a standalone service enabler that could for example use information from the discovered UE for certain applications in the UE that are permitted to use this information e.g. "find a taxi nearby", "find me police officer X". Additionally depending on the information obtained ProSe discovery can be used for subsequent actions e.g. to initiate direct communication. 




We assume that based on PLMN authorisation as described in section 6.1.1.2.1.1 the UE can act as "broadcasting UE" only in the band designated by the registered PLMN but act as a "monitoring" UE in the resources authorized by "local PLMNs". 
This solution supports both model A and model B as defined in clause 4.1.x.
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Figure 6.1.1.2.3-1: Broadcasting and monitoring UE roles in different PLMNs
>>>Next Change<<<<
6.1.1.2.3.2
General direct discovery procedure

The following figure depicts the necessary steps undertaken for direct discovery and various functional entities involved. 
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Figure 6.1.1.2.3.2-1: ProSe direct discovery procedure

Procedures for  UE broadcasting a discovery message:

Step 1: An application requests the allocation of an expression Code from the ProSe manager in the UE. 

Editor's Note: The list of functions performed by ProSe Manager and which of them are in the scope of a 3GPP specification is FFS.

Step 2: The expression allocation procedure is performed. This procedure is only performed the first time an Expression Code is allocated

Step 3: The ProSe Manager in the UE provides an Expression Code to the application. 
Step 4 (optional): The application may share this expression code with the interested parties using application layer mechanisms. Only for 3GPP defined applications e.g. IMS application 3GPP may need to define mechanisms for this step. This step is not necessary for open discovery.

Editor’s Note: The authorisation for an application using an expression code is FFS.

Step 5: In case the UE is authorized to perform discovery, the application via the ProSe manager initiates the broadcasting of the expression code by the 3GPP layers.

Step 6: The UE starts broadcasting the related expression Code. The broadcast of the expression code can be repeated in a configurable interval.

NOTE: More details for this step to be defined in RAN WGs.
The following procedures for the monitoring UE and they are related to the procedures in the announcing UE e.g. step 7 below is related to step 4 and step 8 can happen after step 6: 

Step 7: The application sends a request to the ProSe manager of the UE to monitor for an expression Code.

Step 8: In case the UE is authorized to perform discovery, ProSe manager of the UE monitors the requested expression Code. It then detects the Code of the announcing UE.

Step 9: The ProSe Manager of the UE passes the detected expression code to the application. 

The above steps will be repeated for all the expressions in the monitoring and broadcasting side each UE is authorized and capable to receive and broadcast respectively.
>>>Next Change<<<<
6.1.1.2.3.3
 Discovery message format

An example protocol format for discovery messages in the context of this solution can be as follows: 
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Figure 6.1.1.2.3.3-1: Example direct discovery Message 

The Discovery Mode field indicates whether the message is for Discovery Request, Discovery Response or Announce only.

The Type field indicates whether the ProSe Identity is a ProSe UE Identity, and whether it is used for Open Discovery or Restricted Discovery.

The Content field indicates: 


- with the Type field set to ProSe UE Identity: the ProSe UE Identity, 


- with the Type field set to Restricted Discovery: the ProSe Application Identity and 


- with the Type field set to Open Discovery: the ProSe Application Identity
If the UE or application is configured to support discovery using model B and can broadcast a discovery message with the "Discovery mode" field set to "Discovery Request" and the ProSe Application Identity of another UE or Group. In this case the recipient(s) of this message can respond with a discovery message that contains "Discovery mode" field set to "Discovery Response" and indicate their ProSe UE Identity (ies) or ProSe Application Identity (ies) at the next discovery interval (if required based on the protocol design). 

Editor’s note: When using a group-based search it is FFS whether the discoveree responds with the same (i.e. group) ProSe Application Identity or with a user ProSe Application Identity. In the latter case this would imply a knowledge for identifier mapping in the 3GPP layer of the discoverer UE.

Editor’s note: It is FFS how to determine the interval length during which the discoveree repeats the Discovery Response message.
Alternatively the UE or application can support discovery using model A and can announce a discovery message indicating in the "Discovery mode" field set to "Announce only" and the ProSe Application Identity of its own.

If the Type field is set to ProSe UE Identity then the ProSe UE Identity is signalled in the content of the message. This is intended to be used in cases where the ProSe Application Identity is sent in the "request" message by the announcing UE and the monitoring is then required to send the ProSe UE Identity in response e.g. in order to establish one-to-one communication.

If the Type field is set to "restricted discovery" or "open discovery" then the ProSe Application Identity is contained in the content of the message. The Type in these cases is also used in order to assist the processing of open or restricted discovery messages by the access stratum.
NOTE: 
The details of the exact protocol format and details such as the timeout values of the different messages will be specified by RAN WGs, they are shown here for information purposes only.
>>>Next Change<<<<
6.1.3
Solution D3: Targeted ProSe discovery
The present solution is a "who is there?" type of solution corresponding to model B as defined in clause 4.1.x 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 

>>>Next Change<<<<
6.1.6
Solution D6: Targeted Discovery based on application-defined ProSe Application ID and system provided ProSe UE ID

6.1.6.1
Functional description

Targeted discovery assumes the party interested in discovering peers knows exactly how to identify/address the potential discovery targets and so it aims at discovering these only as part of the discovery process. This implies application layer communication needs that are well known when discovery is initiated and discovery is functional to the satisfaction of these communications needs. This also implies the existence of particular user or set of users that are communication targets.

Examples are:

-
Public safety agent out of coverage needing to discover a PS relay

-
Public safety agent needing to discover a peer agent device to send to him/her a video feed from his/her own device

-
Application users' discovery in vicinity (determined by the allowed range)

-
Discovery of a particular application user in the vicinity (determined by the allowed range)

This type of discovery is "targeted" in that membership to a group/application is required to discover and be discoverable. So this can be classified as targeted discovery. 
This solution corresponds to model B as defined in clause 4.1.x.
>>>Next Change<<<<
6.1.7
Solution D7: Non targeted Discovery based on application-defined ProSe Application Identity and system provided ProSe UE ID.

6.1.7.1
Functional description

Non targeted Discovery assumes the party interest in detecting any potentially available communications peers and to discover the services and communications possibilities these offer. No particular application need is the trigger of this discovery (e.g. the UE user may just trigger a generic discovery) and actually the set up of application layer peerings can be dynamical and a consequence of the discovery process itself.

Examples use cases are:

-
Discovering any available direct communications peers nearby (determined by the allowed range)

-
Discovering any ProSe relay nearby(determined by the allowed range)

In this type of discovery, membership of a specific group/application is not required to discover and be discoverable. So this can be classified as "non-targeted" discovery.
This solution corresponds to model B as defined in clause 4.1.x.
>>>Next Change<<<<
Annex G:
Taxonomy of direct discovery solutions

Editor's Note: This is work in progress and reflects the status of solutions included in the latest version of the TR .
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Figure G-1: Basic steps for ProSe direct discovery 

The overall procedure for ProSe direct discovery can be split in the following basic steps: 

- UE configuration and capability handling: This step refers to the key issue #2 and #3. It will determine how the UE can be configured with certain parameters that would be needed for direct discovery. This for example would involve parameters necessary for the UE to operate "out of network coverage". 


Solutions available in section 6: #D1, #P1, #P2 

- ProSe Authorisation: This step refers to key issue #6 and determines whether the UE itself and applications in the UE are authorised to use ProSe.

Solutions available in section 6: #D1, #D6, #D7, #D8, #D9, #D11, #D13, #I8, #I2   

- ProSe identifiers allocation: This step refers to key issue #10 and defines the procedures for allocation of ProSe identifiers and other related that would allow the UEs to perform discovery. This determines how the ProSe identifiers are allocated and to what they correspond.


Solutions available in in section 6: #D2, #I3, #D3, #D6, #D7, #D8, #D11, #I2, #D13, #I6, #I7, #I8, #I9

- Discovery procedure: This step defines the actual discovery procedure "over the air". It determines how the identifiers allocated are used in order to allow the discovery to take place. 


Solutions available in section 6: #D1, D2, #D3, #D6, #D7, #D8, #D9, #D11, #D13, #I2  

NOTE 1: 
SA2 will decide whether model A or B shall be used for discovery or both. RAN2 will decide on the format of discovery messages over the air.    
>>>End of Changes<<<<
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