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Discussion

There are a number of editors notes outstanding for KI#1 solution 2.  

Editor's note:
It is FFS how to ensure there is no collision of ProSe Application IDs between applications.
There can be many applications that use ProSe. Each application could be assigned a unique ID which removes the need to manage them in the network, however this has the following drawbacks:

· The announcing UE has no privacy as any UE knows what an announcing UE is wanting to do.
· Applications code points need to be managed somewhere, once this has been solved application providers need to then obtain a valid number.  It leaves the door open for applications being deployed that might not have unique identities.  It is also questionable what authority would manage the application codes
Another mechanism is having a network function that can manage the allocation of Application IDs e.g the ProSe Function.  A UE communicated with the ProSe function using over the top signalling based on HTTP. ProSe function was part of the EPC.  ProSe for 5G is baselined on V2X architecture in TS 23.287.
	4.2.1
General

-
Architecture reference models defined in TS 23.287 [5] (i.e. PC5 based eV2X architecture reference model) are used as reference architecture for supporting ProSe in 5GS.

-
Architecture reference model defined in TS 23.501 [6] are used as basis architecture for supporting ProSe in 5GS.


This architecture is an evolution of the TS 23.285 architecture however the V2X function, modelled on the ProSe function that was in TS.23.285 has been removed in TS 23.287 and replaced by using PCF as one way for provisioning aspects of the ProSe Application function.  Furthermore the ProSe function in TS 23.303 could be seen as a pre-cursor to SEAL work that has been specified in TS 23.434.

It is proposed to adopt the principals of the ProSe function, more specifically ProSe Discovery Provisioning Function (DPF) and the Direct Discovery Name Management Function (DDNMF).

Per 23.303 they perform the following functions.

	Direct Provisioning Function (DPF) is used to provision the UE with necessary parameters in order use ProSe Direct Discovery and Prose Direct Communication. It is used to provision the UEs with PLMN specific parameters that allow the UE to use ProSe in this specific PLMN. For direct communication used for Public Safety DPF is also used to provision the UE with parameters that are needed when the UE is not served by E-UTRAN. For restricted ProSe Direct Discovery, it also generates and maintains the ProSe Discovery UE ID (PDUID).

Direct Discovery Name Management Function is used for open Prose Direct Discovery to allocate and process the mapping of ProSe Applications IDs and ProSe Application Codes used in ProSe Direct Discovery. It uses ProSe related subscriber data stored in HSS for authorisation for each discovery request. It also provides the UE with the necessary security material in order to protect discovery messages transmitted over the air. In restricted ProSe Direct Discovery, it also interacts with the Application Server via PC2 reference points for the authorization of the discovery requests.


Table 1 – TS23.303 section 4.4.1.1 - extract
Both of these functions where effectively application layer activities in TS 23.303, they had no dedicated NAS or core network signalling in LTE and used HTTP. (see TS 24.xyz).  Using this methodology, it would seem appropriate to keep this capability at the application layer and provide a migration path from 4G ProSe to 5G Prose whilst also leveraging 5G V2X.  It provides an opportunity for faster deployment with limited impact on 5GS. Infact if one looks towards work done in SA6 the SEAL work in TS 23.434 would seem to already support the basic architecture e.g. the Configuration Management Function (CMF) defined in TS.23.434 is used an example to perform the task of the ProSe DPF and DDNMF.  The CMF consists of a client server architecture that communicates using HTTP.  The architecture also has an inter-PLMN interfaces built into it and can also cater for both on and offnetwork, meaning that commercial and public safety are supported.  Above the CMF applications, VALS, interface via an API, thus the CMF can be used a mechanism to provision information to the ProSe UE whilst also taking care that identities do not conflict.  The table below has 2 extracts from TS 23.434 to show the SEAL architecture for the CMF and how an inter PLMN interaction may take place.
	11.2.2
On-network functional model description
Figure 11.2.2-1 illustrates the generic on-network functional model for configuration management.
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Figure 11.2.2-1: On-network functional model for configuration management

11.3.4.2.2
VAL user receiving VAL service from a partner VAL system

….
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Figure 11.3.4.2.2-1:
Retrieval of user profile in partner VAL system



The above is just for illustrative purposes that other work could be leveraged for ProSe, however it should be noted it would be upto SA6 to determine what exactly would be needed.

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.

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

· Origination ProSe UE ID, ProSe Group ID

· Destination ProSe UE ID, ProSe 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
Origination User Info(Origination ProSe UE ID, Origination ProSe Group ID);
II
Destination User Info(Destination ProSe UE ID, Destination ProSe 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 Origination and or Destination User Info.  The filter is decided by the ProSe Application Layer.
****Proposal****
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6.2
Solution #2: V2X based solution
6.2.1
Description

6.2.1.1
General

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 Discovery, clause 6.3.3 for Unicast mode link establishment. It is proposed to use PC5-S procedure for Direct Discovery and call the message Discovery Broadcast Announcement message in this document.

The ProSe application layer, which in TS 23.287 [5] is the V2X application layer will determine what type of information should be either looked for or broadcast in the direct discovery procedure which includes an Application ID and a Destination Layer-2 ID.  The Discovery Broadcast Announcement 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 sufficient or 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 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)
ProSe 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

NOTE:
This is a form of ProSe Application Code as described in TS 23.303 [9].

b)
Destination Layer-2 ID
Indicate any of the following:

-
Type of Direct Discovery (groupcast, broadcast or unicast or specific ProSe application).
c)
Source Layer-2 ID that is set to a unicast identifier of the transmitter.
d)
Origination ProSe UE ID

An identity used to identify the originating ProSe UE. It is provided by the ProSe Application Layer to the ProSe Layer.
e)
Destination ProSe UE ID 
An identity used to identify the destination ProSe UE. It is provided by the ProSe Application Layer to the ProSe Layer.
f)
Origination ProSe Group ID
An identity used to identify a group the originating UE belongs to.
h)
Destination ProSe Group ID 
An identity used to identify a group the destination UE belongs to.

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:
X)
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.

Y)
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
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:

I
Destination Layer 2-ID;

II
ProSe Application ID;
III
Origination User Info(Origination ProSe UE ID, Origination ProSe Group ID);
IV
Destination User Info(Destination ProSe UE ID, Destination ProSe Group ID);

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:

I
ProSe Application ID;
II
Origination User Info(Origination ProSe UE ID, Origination ProSe Group ID);
III
Destination User Info(Destination ProSe UE ID, Destination ProSe Group ID);
IV
Communication type (Unicast, Broadcast, Groupcast)

Clause 6.2.2.2 is based upon TS 23.287 [5] clause 6.3.3.
6.2.2.2
ProSe Direct Discovery 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 ProSe Direct Discovery Announcement over PC5 reference point.
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Figure 6.2.2.2-1: ProSe Direct Discovery procedure

1.
The ProSe application layer (5G ProSe function client as described in Annex B.3) in UE-2-4 provides for PC5 Discovery Listening communication from the ProSe application layer (5G ProSe function client as described in Annex B.3) to the ProSe layer any of the following information:
-
Destination Layer-2 ID;

-
ProSe Application ID;
-
Origination User Info(Origination ProSe UE ID, Origination ProSe Group ID);
-
Destination User Info(Destination ProSe UE ID, Destination ProSe Group ID);
NOTE:
The ProSe application layer does not need to send any User Info and if it does it can contain 1,2 or all 3 of the individual identities.



The ProSe application layer (5G ProSe function client) determines the contents of the Origination and Destination User Info if they have been provided to the ProSe Layer.

2.
The ProSe application layer (5G ProSe function client) in UE-1 provides to the ProSe layer for PC5-S Broadcast Discovery Announcement (DBA)at any of the following:

-
ProSe Application ID;
-
Origination User Info(Origination ProSe UE ID, Origination ProSe Group ID);
-
Destination User Info(Destination ProSe UE ID, Destination ProSe Group 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 communications.
a.
If the ProSe Application ID is allowed per policy defined in clause 6.x.2.0.2 to use ProSe PC5 communications, 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 ProSe Application ID is not allowed per policy defined in clause 6.2.2.0.2 to use ProSe PC5-S communications 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 Broadcast Discovery Communication request message to announce itself in that location, else the ProSe Layer sends a Broadcast Discovery Communication request message to announce itself. The Broadcast Discovery Communication request message may include any of the following:

-
ProSe Application Layer ID if there is no corresponding Destination Layer 2-ID provisioned for that ProSe Application Layer ID;

-
The Destination Layer-2-IDs as determined in step 2.
-
The Source Layer 2-ID set to self assigned unicast identity.
-
Origination User Info;
-
Destination User Info;


For the listening UE(s), UE-2 to UE-4, the ProSe Layer will listen for a Broadcast Discovery Communication message. Upon receiving a Broadcast Discovery CommunicationUE-2 will perform a match using the information received in step 1:

6.2.3
Impacts on Existing Nodes and Functionality

New UE procedures for using ProSe Direct Discovery with NR PC5 communication channel.

UE and 5G ProSe function as described in Annex B.3need to support PC3 procedures.
5G ProSe function as described in Annex B.3needs to support Nnef.
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.


B.X
Application Plane based Architecture

B.X.1
Description
This architecture proposes to adopt necessary function of ProSe Function as defined in TS 23.303 [9] into 5G system architecture. According to TS 23.303 [9], Direct Discovery Name Management Function (DDNMF) and Direct Provisioning Function (DPF) of ProSe Function are necessary to support ProSe in 5G system architecture. 
DPF is used to provision the UE with necessary parameters (see sub-clause 6.2.2.0.2) in order use 5G ProSe Direct Discovery and 5G Prose Direct Communication, via the NEF and PCF or PC3 interface. 
DDNMF is used to provide following procedures over PC3 interface:

-
Discovery Request/Response Procedure: to provide, manage and co-ordination the identities as specified in sub-clause 6.2.2.0.1.




The collection of the DPF and DDNMF from TS 23.303 [9] is called the 5G ProSe Function. The following are assumed:
-
each PLMN deploys one logical 5G ProSe Function;

-
the 5G ProSe Function in the HPLMN of a UE may interact with 5G ProSe Function of other PLMNs (e.g. VPLMN/Local PLMN) to perform ProSe identifier allocation and management, as defined in clause 5.2 of TS 23.303 [9];
-
Option 1) or Option 2) deployment options in Annex B .2.1 are supported.
NOTE:
The 5G ProSe function might be realised by SA6 SEAL work as specified in 3GPP TS 23.434 [x].
The proposed architecture is as showed in Figure B.X.1-1.
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Figure B.3.X-1: Application Plane based architecture
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