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Discussion

There are a number of Editor's notes outstanding for KI#1 solution 2.
(1) Addressing issue on collision of ProSe Application IDs
Editor's note:
It is FFS how to ensure there is no collision of ProSe Application IDs between applications.
According to the description on ProSe Application ID in clause 6.2.2.0.1, the ProSe Application ID is actually an Application ID that can take the definition of Application ID from TS 23.303:
Application ID: A globally unique identifier identifying a specific application. This is the identifier used in mobile operating systems by the applications within the mobile operating system. All mobile operating systems have namespaces that identify the applications within the mobile operating system.
So the Application ID is globally unique and the EN can be removed.
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(2) Addressing issue on ProSe layer UE ID
The other editors note are around identities used in ProSe
Editor's note:
It is FFS how to identify a UE at the ProSe layer.

For V2X communication over PC5 reference point, V2X Service Info or UE's Application Layer ID is used to discover interested service or target user, which means application layer information is used for discovery.

Following the above principle, Application ID or UE's ProSe Application Layer ID can be used for ProSe direct discovery, and there is no need to define ProSe layer UE ID.
Furthermore, A UE may do the following:

a) Advertise it is looking for something i.e. destination application, destination UE or destination group; or

b) Advertise who it is so others can listen for it; or

c) A) and b).

Thus a UE needs to send/broadcast/advertise the following

· Application ID

· Source UE's ProSe Application Layer ID, ProSe Application Layer Group ID

· Target UE's ProSe Application Layer ID, ProSe Application Layer Group ID

The question is then are the Origination and Destination Layer-2 IDs sufficient. Layer-2 ID is 24bits in length. That allows for 16.7 million unique values. Assuming use cases for ProSe include

a) smarthome applications each having upto 50 devices per home (per TR22.866 clause 8.3),

b) gaming

c) inter device communications (smartwatch, headset etc)

combined this with high density living / working areas like Singapore, Hong Kong, Shanghai the code space might not be sufficient. In order to be future proof and cater for additional applications that have not even been defined it is proposed that the ProSe system is designed using the frame structure as specified in Figure 6.3.1-1. The frame payload contains User info type data similar to V2X in TS 23.287, 2 types of User info being defined:
I
Source User Info (Source UE's ProSe Application Layer ID, ProSe Application Layer Group ID);
II
Target User Info (Target UE's ProSe Application Layer ID, ProSe Application Layer Group ID);

For a listening UE a discovery filter, see TS 23.303, can be used then to determine which UE(s) the listening UE is interested in. The filter being based on Source and or Target User Info. The filter is decided by the ProSe Application Layer.
(3) Support of UE-to-Network Relay and Group Member Discovery

Two types of discovery are defined for public safety in TS 23.303: UE-to-Network Relay Discovery and Group Member Discovery. Besides the application layer information as described above, two more key parameters are defined: Relay Service Code and Discovery Group ID. How to use these parameters in solution #2 are clarified.
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****NEXT CHANGE****

6.2
Solution #2: V2X based solution for ProSe direct discovery
6.2.1
Description

6.2.1.1
General

This solution addresses Key Issue #1 (ProSe Direct discovery) and is mainly used to support ProSe direct discovery followed by subsequent ProSe direct communication (e.g. UE-to-Network Relay).

A UE may either listen for other UEs /groups it is interested in, or it may broadcast its interest e.g. unique UE identity or group identity. TS 23.287 [5] already has the concept of implicit discovery, as defined in clause 6.3.3.1 for Unicast mode link establishment. It is proposed to use PC5-S direct communication procedure to implement the Direct Discovery.

The ProSe application layer, which in TS 23.287 [5] is the V2X application layer may provide information which should be either looked for or broadcast in the direct discovery procedure which includes application information, e.g. an Application ID and a UE’s ProSe Application Layer ID.  The direct communication message has the same frame format as described in Figure 6.3.1-1.

The Destination Layer-2 ID can be used to indicate if the message is unicast, groupcast or broadcast. There may also be situations when a unique Destination Layer-2-ID has been assigned to identify an application (e.g. as in TS 23.287 [5] a V2X service can be assigned a unique Destination Layer-2 ID), in such a situation it would not be expected to receive Destination Layer 2-ID from the application layer. In addition, a UE may be interested in only communicating with another specific UE(s), in such situations a Destination Layer-2-ID maybe not sufficient and there might be a need to look for a specific UE that is independent of the Destination Layer-2-ID. The procedure is flexible so that ProSe Layer is provided a set of identities from the ProSe application layer and from provisioned information and the ProSe Layer then uses these identities to do a match.
The Source Layer-2 ID and Frame type are as described in clause 6.3.1.
6.2.2
Procedures

6.2.2.0
Policy/Parameter Description

6.2.2.0.1
Identities
The following identities are required:

a)
Application ID:
An identity used by a UE to indicate a specific ProSe application. The ProSe application ID is assigned (provided) by the ProSe application layer and can be used to identify e.g.:

-
An application e.g. Mission Critical Voice, Game A, Game B, Taxi Communications company Y


b)
Destination Layer-2 ID
Indicating:

-
A specific target UE layer-2 ID or layer-2 ID for initial signalling.
c)
Source Layer-2 ID that is set to a unicast identifier of the transmitter.
d)
Source UE’s ProSe Application Layer ID.
An identity used to identify the source ProSe UE at the application layer. It is provided by the ProSe Application Layer to the ProSe Layer.
e)
Target UE’s ProSe Application Layer ID. 
An identity used to identify the destination ProSe UE at the application layer. It is provided by the ProSe Application Layer to the ProSe Layer.
f)
 ProSe Application Layer Group ID. An identity used to identify a application layer group the UE belongs to.

g)
Relay Service Code (for UE-to-Network Relay Discovery)

-
Relay Service Code as defined in TS 23.303 [9].
h) Discovery Group ID (for Group Member Discovery)
-
Discovery Group ID as defined in TS 23.303 [9].

All of the above identities can be either fixed over time or can be dynamic depending on operator configuration. When an identity is dynamic it will have a validity timer. Dynamic allocation of the identities by the ProSe Application layer allows for privacy support.

6.2.2.0.2
Policy/Parameter provisioning
The same concept as in TS 23.287 [5] clause 5.1.1 shall be used.

See TS 23.287 [5] clause 5.1.2. Replace:

-
V2X service by ProSe Application.

-
PISD and ITS-AID by Application ID

Add the following new requirements:
1)
Policy/parameters related to if ProSe application is allowed to use PC5 direct discovery:

-
The list of ProSe Applications that are allowed to use PC5 direct discovery.

2)
Policy/parameters related to Destination Layer-2-ID for or unicast discovery

-
The mapping of default Destination Layer-2 ID(s) for initial PC5 direct discovery
The parameters (e.g. Relay Service Code, Discovery Group ID) is provisioned by PCF as defined in solutions for Key Issue #8.
6.2.2.1
General

ProSe Direct Discovery consists of 2 components:

Listening: This procedure consists of the UE listening for broadcast data. Depending on the ProSe application that the UE is wanting to use, the UE maybe required to listen for any or all of the following:

1.
Destination Layer 2-ID;

2.
Application ID;
3.
Source User Info (Source UE’s ProSe Application Layer ID, ProSe Application Layer Group ID);
4.
Target User Info (Target UE’s ProSe Application Layer ID);
5. Relay Service Code (for UE-to-Network Relay Discovery).

6. Discovery Group ID (for Group Member Discovery).

Broadcasting: This procedure consists of the UE broadcasting data that other UEs will be listening for. Depending on the ProSe application that the broadcasting UE is wanting to use, in addition to broadcasting the Origination and Destination Layer-2-IDs, the broadcasting UE maybe required to also broadcast any of the following:

1.
Application ID;
2.
 Source User Info(Source UE’s ProSe Application Layer ID, ProSe Application Layer Group ID);
3.
Target User Info(Target UE’s ProSe Application Layer ID);
4.
Communication type (Unicast, Broadcast, Groupcast)
5. Relay Service Code.

6. Discovery Group ID.

Clause 6.2.2.2 is based upon TS 23.287 [5] clause 6.3.3.
6.2.2.2
Implementing ProSe Direct Discovery using the ProSe Direct Communication Procedure 

To perform ProSe Direct Discovery communication over PC5-S reference point, the UE is configured with the related information as described in clause 6.2.2.0.2.
Figure 6.2.2.2-1 shows the procedure for implementing ProSe Direct Discovery using the ProSe Direct Communication procedure over PC5 reference point.
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Figure 6.2.2.2-1: ProSe Direct Discovery procedure

1.
The UE(s) determine the destination Layer-2 ID for signalling reception for PC5 unicast link establishment.



-
Target User Info (Target UE’s ProSe Application Layer ID);




2.
The ProSe application layer in UE-1 provides to the ProSe layer for PC5-S Direct Communication Request at any of the following:

-
Application ID;
-
Source User Info (Source UE’s ProSe Application Layer ID, ProSe Application Layer Group ID);
-
Target User Info (Target UE’s ProSe Application Layer ID);

-
Destination Layer-2 ID;
-
Communication type.


The Prose layer shall check to see if the Application ID received from the ProSe application layer is allowed to use ProSe PC5 discovery per the policy defined in clause 6.2.2.0.2.
a.
If the Application ID is allowed per policy defined in clause 6.2.2.0.2 to use ProSe PC5 discovery, if the ProSe layer:
i.
receives a Destination Layer-2-IDs from the ProSe application layer it shall be used as the Destination Layer-2-ID in step 3; or

ii.
did not receive a destination layer 2-ID from the ProSe application layer, the ProSe layer shall determine if it has a provisioned Destination Layer-2-ID for that Application Layer ID as described in clause 6.2.2.0.2 If a Destination Layer-2 ID:

-
has been provisioned it shall be used in step 3; or

-
has not been provisioned and the ProSe Layer received Communication type from the ProSe Application Layer then the ProSe layer shall determine if a Destination Layer 2-ID has been provisioned for the type of Communication type being requestede.g. is there a Destination Layer 2-ID provisioned to identify Unicast, Broadcast or Groupcast.


b.
If the Application ID is not allowed per policy defined in clause 6.2.2.0.2 to use ProSe PC5-S discovery then an error shall be indicated to the ProSe Application Layer. The procedure shall be terminated.

3.
For the Broadcasting UE, UE-1, if the ProSe Layer received Location information, the ProSe Layer will only send a Direct Communication request message to announce itself in that location, else the ProSe Layer sends a Direct Communication request message to announce itself anywhere. The Direct Communication request message may include any of the following:

-
Application Layer ;

-
The Destination Layer-2-IDs as determined in step 2.
-
The Source Layer 2-ID set to self assigned unicast identity.
-
Source User Info;
-
Target User Info;
-
Relay Service Code (for UE-to-Network Relay Discovery)

-
Discovery Group ID (for Group Member Discovery)

UE-1 sends the Direct Communication Request message via PC5 broadcast or unicast using the source Layer-2 ID and the destination Layer-2 ID.

4.
For the listening UE(s), UE-2 to UE-4, the ProSe Layer will listen for a Direct Communication Request message. Upon receiving a Direct Communication Request UE-2 performs a match using the information received in step 1.
UE-2 responds to UE-1 with Direct Communication Accept message.
6.2.3
Impacts on Existing Nodes and Functionality

New UE procedures for using Rel-16 V2X unicast mode communication to implement ProSe Direct Discovery.



PCF needs to support the delivery of the ProSe 5G authorization and provisioning information using the PCF based Service Authorization and Provisioning mechanism defined in TS 23.287 [5] clause 6.2.2.
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