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1. Introduction
This P-CR proposes the addition of Announce Request Procedures in the ProSe Direct Discovery Protocol over the PC3 interface, to TS 24.334.

2. Reason for Change
SA2 ProSe TS 23.303 has introduced signaling procedures between the ProSe Function and UE to manage ProSe Direct Discovery, in subclause 5.3. The details of the protocol and message contents for those procedures need to be specified in Stage 3 by CT1. 

We note that in TS 23.303, only ProSe Direct Discovery Procedures for Model A has been specified.

We also note that in RAN1 TR 36.843, the format and contents of the discovery message sent over the PC5 (UE to UE) interface are not defined as the contents are transparent to the AS, as captured in subclause 8.3.2: 

· Interfaces with Upper Layer: The MAC layer receives the discovery information from the upper layer (i.e. application layer or NAS.) The IP layer is not used for transmitting the discovery information. The discovery information is transparent to Access Stratum.

Therefore it is proposed that the format of this message and its contents be defined in TS 24.334, based on guidance found in SA2 TS 23.303.
3. Proposal

It is proposed to agree the following additions to TS 24.334.
* * * First Change * * * *

2
References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.303: "Proximity based Services; Stage 2".
[x]
IETF RFC 2616: "Hypertext Transfer Protocol -- HTTP/1.1".

[y]
IETF RFC 3023: "XML Media Types".

[xx]
3GPP TS 29.344: "Proximity services (Prose) Function to Home Subscriber Server (HSS) aspects (PC4); Stage 3".
[yy]
3GPP TS 23.003: "Numbering, addressing and identification".
[zz]
3GPP TS 29.345: "Inter-Proximity-services (Prose) Function signalling aspects (PC6/PC7); Stage 3".

[aa]
3GPP TS 33.cde: "TS on ProSe Security".


Editor’s Note: Reference to be updated once title and spec number of SA WG3 TS are available.

[bb]
XML: W3C Recommendation: XML Schema Part 2: Datatypes.

[cc]
IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".

* * * Next Change * * * *

6
Procedures for ProSe Direct Discovery
6.1
Overview

This clause describes the PC3 Control Protocol procedures between the UE and the ProSe Function for ProSe Direct Discovery announcing and monitoring. It also describes the ProSe Protocol procedures at the UE for ProSe Direct Discovery of other ProSe-enabled UEs over PC5.

Editor’s Note: the transport protocol for PC3 Control Protocol messages for ProSe Direct Discovery is FFS.
6.2
Procedures

6.2.1
Types of ProSe Direct Discovery procedures 

The following PC3 Control Protocol procedures are defined:

-
Announce Request

-
Monitor Request

-
Match Report

All procedures are initiated from the UE to the ProSe Function in the UE’s HPLMN.

6.2.2
Announce Request procedure

6.2.2.1
General

The purpose of the Announce Request procedure is for the UE to obtain a ProSe Application Code to be announced over the PC5 interface, upon a request for announcing from upper layers as defined in 3GPP TS 23.303 [2].

The UE shall only initiate the Announce Request procedure if it has been authorised for ProSe Direct Discovery announcing in the registered PLMN based on the Service Authorisation procedure as specified in subclause 5. 
Editor’s Note: the content of subclause 5 needs to be defined.

The UE includes the ProSe Application Code obtained as a result of a successful Announce Request procedure in a PC5 Discovery message and passes the PC5 Discovery message to the lower layers for transmission over the PC5 interface.

6.2.2.2
Announce Request procedure initiation

Before initiating the Announce Request procedure, the UE is configured with the data structure of the ProSe Application IDs appropriate for its HPLMN. This step is performed using mechanisms out of scope of 3GPP. 


If the UE is authorised to perform ProSe Direct Discovery announcing in the registered PLMN, it shall initiate an Announce Request procedure:
a) when the UE is triggered by upper layers to announce a ProSe Application ID, and the UE either has no valid corresponding ProSe Application Code; or

b) when the validity timer T4000 assigned by the ProSe Function to a ProSe Application Code has expired and the request from upper layers to announce the ProSe Application ID corresponding to that ProSe Application Code is still in place; or

c) when the UE selects a new PLMN while announcing a ProSe Application Code. 

NOTE 1: 
The UE could initiate the Announce Request procedure before the validity timer T4000 assigned by the ProSe Function for a ProSe Application Code expires, to ensure service continuity if the UE needs to keep announcing a ProSe Application Code corresponding to the same ProSe Application ID. 
The UE initiates the Announce Request procedure by sending a DISCOVERY_REQUEST message with a new transaction ID, the ProSe Application ID set to the ProSe Application ID received from upper layers, the command set to "announce", the UE identity set to the UE’s IMSI, and the Application Identity set to the Application Identity of the upper layer application that requested the announcing.

NOTE 2:
It is possible that the UE may include one or multiple transactions in one DISCOVERY_REQUEST message for different ProSe Application IDs, and receive corresponding DISCOVERY_RESPONSE message or DISCOVERY_REJECT message for each respective transaction. In the following description of Announce Request procedure, we assume only one transaction is included.
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Figure 6.2.2.2.1: Announce Request procedure

6.2.2.3
Announce Request procedure accepted by the ProSe Function

Upon receiving a DISCOVERY_REQUEST message, the ProSe Function shall check that the application corresponding to the Application Identity contained in the DISCOVERY_REQUEST message is authorised for ProSe Direct Discovery Services in the registered PLMN. If the application is authorised for ProSe Direct Discovery in the registered PLMN, the ProSe Function shall check whether there is an existing context for the UE associated with the requested ProSe Application ID.

If there is no associated UE context, the ProSe Function checks with the HSS whether the UE is authorised for ProSe Direct Discovery as described in TS 29.344 [xx]. If the check indicates that the UE is authorised, the ProSe Function shall allocate the corresponding ProSe Application Code and a value for validity timer T4000. The ProSe Function then associates this ProSe Application Code and its validity timer T4000 with a new context for the UE that contains the UE’s subscription parameters obtained from the HSS, and starts timer T4001. The HSS also provides to the ProSe Function the PLMN ID of the PLMN in which the UE is currently registered.

NOTE: 
For a given ProSe Application Code, T4001 should be longer than T4000 to ensure service continuity. 

Editor’s Note: the gap value between T4001 and T4000 is FFS.

If there is an existing context for the UE associated with the requested ProSe Application ID, the ProSe function shall either update the context with a new validity timer T4000 and restart timer T4001, or allocate a new ProSe Application Code for the requested ProSe Application ID with a new validity timer T4000. 
If a new context was created or an existing context was updated and the UE is currently roaming, the ProSe Function checks with the VPLMN's ProSe function whether the UE is authorised for ProSe Direct Discovery announcing as described in TS 29.345 [yy].

If the check indicates that the UE is authorised then the ProSe Function shall send a DISCOVERY_RESPONSE message with the Transaction ID set to the value of the Transaction ID received in the DISCOVERY_REQUEST message from the UE, the ProSe Application Code set to the ProSe Application Code allocated by the ProSe Function for the ProSe Application ID received in the DISCOVERY_REQUEST message from the UE, Validity Timer T4000  set to the  T4000 timer value assigned by the ProSe Function to the ProSe Application Code, the Discovery Type set to "Open Discovery" and the Discovery Key set to a value provided by the ProSe Function.

Editor’s Note: The generation of the Discovery Key is to be defined by SA WG3. 

If the UE does not initiate a new Announce Request procedure before timer T4001 expires, the ProSe Function shall remove the UE’s context which associates the UE with the corresponding ProSe Application ID.
6.2.2.4
Announce Request procedure completion by the UE

Upon receipt of the DISCOVERY_RESPONSE message, if the Transaction ID contained in the message matches the value sent by the UE in a DISCOVERY_REQUEST message with the command set to "announce", the UE shall start performing Direct Discovery announcing as described below. Otherwise the UE shall discard the DISCOVERY_RESPONSE message.

The UE requests the time parameter for the next discovery transmission opportunity from the lower layers, and uses this parameter to compute the MIC field for the PC5 Discovery message as described in 3GPP TS 33.cde [aa].

Editor’s Note: Reference to be updated once SA WG3 TS is available and contains the relevant procedure.

The UE shall use the ProSe Application Code received in the DISCOVERY_RESPONSE, along with the Discovery Key, in order to construct a PC5 Discovery message, according to the format defined in subclause 10.2.4.
The UE then passes the PC5 Discovery message to the lower layers for transmission if all of the following conditions are met:

-
The UE is currently authorised to perform Direct Discovery announcing in the registered PLMN;
-
Validity timer T4000 for the allocated ProSe Application Code has not expired; and
-
A request from upper layers to announce the ProSe Application ID associated with the ProSe Application Code is still in place.
6.2.2.5
Announce Request procedure not accepted by the ProSe Function

If the DISCOVERY_REQUEST cannot be accepted by the ProSe Function, the ProSe Function sends a DISCOVERY_REJECT message to the UE including an appropriate PC3 Control Protocol cause value.
If the application corresponding to the Application Identity contained in the DISCOVERY_REQUEST message is not authorised for ProSe Direct Discovery Services in the registered PLMN, the ProSe Function shall send the DISCOVERY_REJECT message with PC3 Control Protocol cause value #1 "Invalid application".

If the UE is not authorised for ProSe Direct Discovery, the ProSe Function shall send the DISCOVERY_REJECT message with PC3 Control Protocol cause value #3 "UE authorisation failure".
6.2.2.6
Abnormal cases

Editor’s Note: Handling of abnormal cases is FFS.

* * * Next Change * * * *

10
Message functional definitions and contents

10.1
Overview
This subclause contains the definition and contents of the messages used in the procedures described in the present document.
10.2
ProSe Direct Discovery messages
Editor’s Note: the XML schema needs to be provided for message definitions to replace the contents below. 

10.2.1
DISCOVERY_REQUEST

10.2.1.1
Message definition

This message is sent by the UE to the network to indicate a request for announcing or monitoring a particular ProSe discovery service. See Table 10.2.1.1.

Message type:
DISCOVERY_REQUEST

Direction:


UE to ProSe Function

Table 10.2.1.1: DISCOVERY_REQUEST message content

	Information Element
	Type/Reference
	Presence

	Transaction ID
	Integer
11.2.3.1
	M

	Message Type
	Integer

11.2.2
	M

	Command
	Integer
11.2.3.2
	M

	UE Identity
	String
11.2.3.3
	M

	Prose Application ID
	String
11.2.3.4
	M

	Application Identity
	String
11.2.3.5
	M


10.2.2
DISCOVERY_RESPONSE

10.2.2.1
Message definition

This message is sent by the ProSe Function to the UE to indicate a response to the DISCOVERY_REQUEST message. See Table 10.2.2.1.

Message type:
DISCOVERY_RESPONSE

Direction:


ProSe Function to UE

Table 10.2.2.1: DISCOVERY_RESPONSE message content

	Information Element
	Type/Reference
	Presence

	Transaction ID
	Integer
11.2.3.1
	M

	Message Type
	Integer

11.2.2
	M

	ProSe Application Code
	Binary
11.2.3.6
	O

	Discovery Filter
	TBD

11.2.3.14
	O

	Validity Timer T4000
	Integer

11.2.3.7
	O

	Discovery Type
	Integer
11.2.3.10
	O

	Discovery Key
	TBD

11.2.3.9
	O


10.2.2.2
ProSe Application Code
This IE is included by the ProSe Function when the ProSe Function is responding to a DISCOVERY_REQUEST message with the command IE set to "announce".

10.2.2.3
Discovery Filter
This IE is included by the ProSe Function when the ProSe Function is responding to a DISCOVERY_REQUEST message with the command IE set to "monitor".

10.2.2.4
Validity timer T4000
This IE is included by the ProSe Function when the ProSe Function is responding to a DISCOVERY_REQUEST message with the command IE set to "announce".
10.2.2.5
Discovery Type
This IE is included by the ProSe Function when the ProSe Function is responding to a DISCOVERY_REQUEST message with the command IE set to "announce".

10.2.2.6
Discovery Key
This IE is included by the ProSe Function when the ProSe Function is responding to a DISCOVERY_REQUEST message with the command IE set to "announce".

10.2.3
DISCOVERY_REJECT
10.2.3.1
Message definition

This message is sent by the ProSe Function to the UE to reject a DISCOVERY_REQUEST message. See Table 10.2.3.1.

Message type:
DISCOVERY_REJECT
Direction:


ProSe Function to UE

Table 10.2.3.1: DISCOVERY_REJECT message content

	Information Element
	Type/Reference
	Presence

	Transaction ID
	Integer
11.2.3.1
	M

	Message Type
	Integer

11.2.2
	M

	PC3 Control Protocol cause value
	Integer

11.2.3.8
	M


10.2.4
PC5 Discovery message
10.2.4.1
Message definition

This message is sent by the UE over the PC5 interface. See Table 10.2.4.1.

Message type:
PC5 Discovery message
Direction:


UE to UE

Table 10.2.4.1: PC5 Discovery message content
	Information Element
	Type/Reference
	Presence
	Length (bits)

	Discovery Type
	Binary

11.2.3.10
	M
	4

	PLMN ID in ProSe Application Code
	Binary
11.2.3.11
	M
	2, 12 or 22

	Temporary identity in ProSe Application Code
	Binary
11.2.3.12
	M
	160

	MIC
	Binary
11.2.3.13
	M
	TBD


Editor’s Note:  The length of the MIC will be defined by SA WG3. 

* * * Next Change * * * *

11
General message format and information elements coding
11.1
Overview
The general message format and information elements coding for the messages used in the procedures described in the present document.
11.2
ProSe Direct Discovery Message Formats

To exchange structured information over the transport protocol, XML text format/notation is introduced to present the ProSe message contents as human readable text.

11.2.1
Data Types Format in XML Schema

The corresponding XML data types for the data types used in ProSe messages are provided in Table 11.2.1.

Table 11.2.1: Primitive or derived types for ProSe Parameter Type

	ProSe Parameter Type
	Type in XML Schema

	Integer
	decimal

	String
	string

	Boolean
	boolean

	Binary
	hexBinary

	Date and Time
	dateTime


For complex data types described in subclause 11.2.3, an XML "complexType" can be used. 

Message construction shall be compliant with XML: W3C Recommendation: XML Schema Part 2: Datatypes [bb] 
11.2.2
Message Type

Each PC3 Control Protocol message for ProSe Direct Discovery shall contain a Message Type IE of type integer with a range between 0 and 255, coded as follows

0: Reserved

1: DISCOVERY_REQUEST message

2: DISCOVERY_RESPONSE message 


3: DISCOVERY_REJECT message

4: MATCH_REPORT message 

5: MATCH_REPORT_ACK message


6: MATCH_REPORT_REJECT message


7-255: Unused.

The representation of the Message Type IE shall follow the rules defined in subclause 11.2.1.

11.2.3
Other information elements in ProSe Direct Discovery messages
11.2.3.1
Transaction ID 
The purpose of the Transaction ID is to uniquely identify a PC3 Control Protocol for ProSe Direct Discovery message when it is combined with other PC3 Control Protocol for ProSe Direct Discovery messages in the same transport message. The UE shall set this parameter to a new number for each new discovery request. The Transaction ID is an integer in the 0-255 range.
11.2.3.2
Command

The purpose of the Command IE is to indicate the type of Discovery Request (announce or monitor) contained in a DISCOVERY_REQUEST message. It is an integer with a range between 0 and 255, encoded as follows:

0: Reserved


1: announce

2: monitor

3-255: Unused.

11.2.3.3
UE Identity

The UE Identity IE is used to indicate the requesting UE’s identity and is set to the IMSI. The IMSI consists of three parts:


MCC: 3-digit integer. 

MNC: 2-digit integer.

MSIN:10-digit integer or shorter. 
11.2.3.4
Prose Application ID 

The ProSe Application ID IE contains an identity used for ProSe Direct Discovery, identifying application related information for the ProSe-enabled UE. It is coded as specified in 3GPP TS 23.003 [yy].

11.2.3.5
Application Identity

The Application Identity IE is used to identify the particular application that triggers the DISCOVERY_REQUEST. The format of the Application Identity consists of two parts:


OS ID: operating system identifier. The format of the OS ID is a Universally Unique IDentifier (UUID) as specified in IETF RFC 4122 [cc] 

OS App ID:  string containing the OS specific application identifier is NOTE: 
Further definition of the format of OS App ID is beyond the scope of this specification.
11.2.3.6
ProSe Application Code

The ProSe Application Code IE is used to carry a ProSe Application Code. It is coded as specified in 3GPP TS 23.003 [yy].

11.2.3.7
Validity Timer T4000
This IE contains the value of validity timer T4000 associated with a ProSe Application Code. It is coded as an integer representing the timer value in unit of minutes. 

Editor’s Note: the range of the timer value is FFS.
11.2.3.8
PC3 Control Protocol cause value
This IE is used to indicate the particular reason why a DISCOVERY_REQUEST or MATCH_REPORT messages from the UE have been rejected by the ProSe Function. It is an integer with a range between 0 and 255, encoded as follows:


0: Reserved

1: Invalid Application


2: Unknown ProSe Application ID

3: UE authorisation failure

4: Unknown ProSe Application Code


5: Invalid MIC


6: Invalid Time Parameter


7: Invalid Message Format

8-255: Unused.

11.2.3.9
Discovery Key

This IE contains a Discovery Key allocated by the ProSe Function. This key is used by the UE to compute the MIC that is included in the PC5 Discovery message.

Editor’s Note:  the details of the Discovery Key will be defined by SA WG3.

11.2.3.10
Discovery Type

This IE is used to indicate the type of ProSe direct discovery. In this version of the protocol, only the following type is defined: This is an integer with a range between 0 and 255, encoded as


0: Open Discovery


1-255: not used.
11.2.3.11
PLMN ID in ProSe Application Code
This IE contains the ID of the PLMN that allocated the ProSe Application code. It is coded as specified in 3GPP TS 23.003 [yy].
11.2.3.12
Temporary identity in ProSe Application Code
This IE contains the temporary identity part of the ProSe Application code. It is coded as specified in 3GPP TS 23.003 [yy].
11.2.3.13
MIC
This IE contains the MIC (Message Integrity Check) associated with the ProSe Application Code contained in a PC5 Discovery message.

Editor’s Note: the format of the MIC and its computation will be defined by SA WG3.

* * * End of Changes * * * *
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