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Discussion

This PCR is proposed to consolidate the texts proposed in S2-14577 for TS 23.303 with the following changes:

1. Add definition of UE-to-Network Relay and Remote UE in clause 3.1-Definition

2. Add features on DPF of the ProSe function to support UE-to-Network Relay in clause 4.4.2-ProSe Function

3. Add features of Remote UE in ProSe-enabled UE functions in clause 4.4.3-UE

4. Add ProSe Relay UE indicator to indicate the direct discovery is for relay discovery in clause 4.6.5.3-identifiers for UE-to-Network Relay selection.
5. Clarify Direct Communication procedures in clause 5.4.4

6. Make some editorial changes for texts about UE-to-Network Relay
Proposal

The following text is proposed for inclusion in TS 23.303:
********** Start Change **********
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.

ProSe discovery: A process that identifies that a UE that is ProSe-enabled is in proximity of another, using E-UTRA (with or without E-UTRAN) or EPC.

EPC-level ProSe discovery: A ProSe discovery procedure by which the EPC determines the proximity of two ProSe-enabled UEs and informs them of their proximity.

ProSe-enabled UE: A UE that supports ProSe requirements and associated procedures. Unless explicitly stated otherwise, a Prose-enabled UE refers both to a non-public safety UE and a public safety UE.

EPC ProSe Subscriber ID: An identifier for EPC-level ProSe discovery and EPC support for WLAN direct communication that uniquely identifies a UE registered for ProSe. This identifier can be occasionally reassigned by the ProSe Function.

ProSe Function ID: An FQDN that uniquely identifies a ProSe Function.

Application ID: A globally unique identifier identifying a specific application.

Application Layer User ID: An identity identifying a user within the context of specific application (e.g. alice@social.net). The format of this identifier is outside of 3GPP scope.

WLAN Link Layer ID: A link layer identity used for WLAN direct discovery and/or WLAN direct communication. Depending on the WLAN technology it can be temporary (e.g. temporary MAC address) or permanent (e.g. permanent MAC address). The format of this identifier depends on the WLAN technology and is outside of 3GPP scope.
ProSe direct communication: A communication between two or more UEs in proximity that are ProSe-enabled, by means of user plane transmission using E-UTRA technology via a path not traversing any network node. 

ProSe-enabled Public Safety UE: A ProSe-enabled UE that also supports ProSe procedures and capabilities specific to Public Safety.

ProSe-enabled non-public safety UE: A UE that supports ProSe procedures and but not capabilities specific to public safety.

Source Layer-2 ID: A link-layer identity that uniquely identifies a device that originates ProSe communication frames.

Destination Layer-2 ID: A link-layer identity that uniquely identifies a device or a group of devices that are recipients of ProSe communication frames.

ProSe Layer-2 Group ID: A pre-configured layer-2 group identifier that may be used to address a set of users at the 3GPP lower layers. It is typically associated with a ProSe Application ID.
ProSe direct discovery: A procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEs in its vicinity by using only the capabilities of the two UEs with rel.12 E-UTRA technology. 
UE-to-Network relay: A ProSe-enabled Public Safety UE in E-UTRA coverage that is capable of relaying unicast/multicast traffic of direct communication for ProSe-enabled Public Safety UEs out of E-UTRA coverage.
Remote UE: A ProSe-enabled Public Safety UE that is capable of transmitting unicast traffic and receiving unicast/multicast traffic of direct communication via UE-to-Network Relay when it is out of E-UTRA coverage.
********** Second Change **********
4.4.2
ProSe Function

The ProSe Function is the logical function that is used for network related actions required for ProSe. The ProSe Function plays different roles for each of the features of ProSe. 
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Figure 4.4.2-1: UE to ProSe Function Interfaces for each sub-function
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Figure 4.4.2-2: ProSe Function Interfaces to other network elements and PLMNs

The ProSe Function consists of three main sub-functions that perform different roles depending on the ProSe feature:

- 
Direct Provisioning Function (DPF) is used to provision the UE with necessary parameters in order use ProSe direct services. 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-UTRA". The DPF is further used to provision the UE with parameters that are needed for acting as a UE-to-Network Relay when the UE is "served by E-UTRA" and for acting as a Remote UE for transmitting/receiving traffic via a UE-to-Network Relay.
- 
Direct Discovery Name Management Server is used for open direct discovery to allocate and process the mapping of ProSe Applications IDs and ProSe Application Codes used in 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.

-
EPC-level ProSe Function  has a reference point towards the App Server, towards the EPC and the UE. The functionality includes the following:

-
Storage of ProSe-related subscriber data and/or retrieval of ProSe-related subscriber data from the HSS;

-
Authorization and configuration of the UE for EPC-level ProSe discovery and EPC-assisted WLAN direct discovery and communication;

-
Acting as location services client (SLP agent) to enable EPC-level ProSe discovery;

-
Providing UE with information to assist WLAN direct discovery and communications;

-
Handling of EPC ProSe Subscriber IDs and Application Layer User IDs;

-
Security related functionality;

-
Interaction with UE over PC3 reference point;

-
Interaction with 3rd party Application Servers over PC2 reference point;

-
Interaction with IMS over PC4x reference point; ProSe Function acts as application server to IMS;

-
Interaction with ProSe Functions in other PLMNs over PC6 reference point;

-
Optional support for Sh functionality for requesting UE location via the HSS;

-
Provide functionality for charging (via or outside of EPC e.g. offline charging).

Application servers, which are users of the ProSe capability for building the application functionality, are defined outside the 3GPP architecture. In order to be able to use ProSe, the Application Server needs to support the following capability:

-
Storage of the subscribers' EPC ProSe Subscriber ID and its ProSe Function ID;

-
Mapping of Application Layer User IDs and EPC ProSe Subscriber IDs
ProSe Function provides the necessary charging functionality for usage of ProSe (via the EPC or for direct services). 
********** Third Change **********
4.4.3
UE 

The ProSe capable UE supports the following functions:

-
1-to-many direct communication over PC5
-
Direct discovery of other ProSe capable UEs over PC5
-
May act as a ProSe UE-to-Network relay in E-UTRA coverage and a remote UE out of E-UTRA coverage. The remote UE is a ProSe-enabled Public Safety UE and can communicate with the ProSe UE-to-Network relay over PC5. The Prose UE-to Network relay uses layer-3 packet forwarding.
-
Exchange of control information between ProSe UEs over PC5, e.g. for UE-to-Network relay detection and direct discovery. 

-
Exchange of ProSe control information between ProSe UE and the ProSe Function over the user plane over PC3/PC8.  In the UE-to-NW Relay case the remote ProSe UE will send this control information over PC5 user plane to be relayed over the LTE-Uu interface towards the ProSe Function.  

-
Configuration of parameters (e.g. including IP addresses, Group IDs, Group security material, radio resource parameters). These can be pre-configured in the UE, or done by signalling over the PC3/PC8 reference point to the ProSe Function in the network if in coverage. 

********** Forth Change **********

4.6.5.3
Identifiers for ProSe UE-to-Network Relay discovery
The following information may be used for ProSe UE-to-Network Relay discovery and the Remote UE gets to select/reselect a ProSe UE-to-Network Relay accordingly:
· Message type identifier (e.g. identifying model A or model B discovery)

· ProSe Relay (UE) ID: link layer identifier that is used for direct communication and is associated with the PDN connection the ProSe UE-to-Network Relay has established

· PLMN ID: identifies the PLMN to which the relay is connected

· ProSe Application Identity: parameter identifying connectivity the ProSe UE-to-Network Relay provides, e.g. including APN information.
· ProSe Relay UE indicator: indicating if the message is for UE-to-Network Relay discovery, e.g. whether the UE can acting as a relay in model A or whether the UE is wanted from a Remote UE in model B.
· Status/maintenance flags for Relay selection/reselection: (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay)

Editor's Note: The list of parameters needs to be reviewed.

Editor's Note: The need for discoverer's ProSe UE ID when Model B is used is FFS.

Editor's Note: It is FFS if additional parameters are needed in order to protect the discovery message (e.g. restricted discovery).
********** Fifth Change **********
5.4.4
Direct communication via ProSe UE-to-Network Relay

5.4.4.1
IPv6 Stateless Address auto-configuration
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Figure 5.4.4.1-1: Direct communication via ProSe UE-to-Network Relay (IPv6 prefix allocation)
1. The ProSe UE-to-Network Relay attaches to the network and obtains IPv6 prefix from the network. It may optionally in addition establish an additional number of PDN connections. 

2. According to preauthorized configuration the ProSe UE-to-Network Relay following model A or model B discovery over PC5 can provide information assisting the remote UE to perform "relay selection", e.g. if more than one relays announces in proximity, as indicated in clause 4.6.5.3. The ProSe UE-to-Network Relay also indicates whether it supports the ability to receive signalling from the remote UE. This step is optional in case that the UE-to-Network Relay is receiving a high priority traffic and broadcast the traffic.
Editor's Note:  It is FFS whether there is a need for control plane signalling between the remote UE and ProSe UE-to-Network Relay in order to establish a security association between the remote UE and the ProSe UE-to-Network Relay.
3. The remote UE uses the received relay selection information to select the UE-to-Network Relay and the PDN connection it wants to connect. 
4. If the PDN type associated with the PDN connection is IPv4v6 or IPv6 and the remote UE is configured to perform IPv6 Stateless Address auto-configuration, the remote UE shall send a Router Solicitation message to the network to the Layer-2 link ID of the Relay corresponding to the PDN connection the remote UE has selected, in order to solicit a Router Advertisement message. The message is sent using as Destination Layer-2 Address the ProSe UE ID of the ProSe UE-to-Network Relay discovered in step 2. 
5.  Upon receiving the Route Solicitation message from the UE the ProSe UE-to-Network Relay shall send an IPv6 Router Advertisement message as specified in IETF RFC 4862 [6] to the UE for PDN connection type IPv4v6 or IPv6 (i.e. the ProSe UE-to-Network Relay acts as an advertising interface as specified in IETF RFC 4861 [10] for the PDN connection type IPv4v6 or IPv6). The Router Advertisement messages shall contain the assigned IPv6 prefix received during the establishment of the PDN connection selected by the remote UE. After the remote UE receives the Router Advertisement message, it constructs a full IPv6 address via IPv6 Stateless Address auto-configuration in accordance with IETF RFC 4862 [6]. However, the remote UE shall not use any identifiers defined in TS 23.003 [12] as the basis for generating the interface identifier. For privacy, the remote UE may change the interface identifier used to generate the full IPv6 address, as defined in TS 23.221 [11] without involving the network. The remote UE shall use the auto-configured IPv6 address while sending packets in this implicitly created PDN connection.
5.4.4.2
IPv4 Address allocation using DHCPv4
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Figure 5.4.4.2-1: Direct communication via ProSe UE-to-Network Relay (using DHCPv4)

1-3. As in clause 5.4.4.1.

4. If the PDN type associated with the PDN connection is IPv4v6 or IPv4 and the remote UE is configured to perform DHCPv4, the remote UE shall send DHCPv4 Discovery message. The message shall be sent using as Destination Layer-2 Address the ProSe UE ID of the ProSe UE-to-Network Relay discovered in step 2. 

5. The ProSe UE-to-Network Relay acting as a DHCPv4 Server sends the DHCPv4 Offer with the assigned remote UE IPv4 address corresponding to the PDN connected selected by the remote UE. 

6. When the remote UE receives the lease offer, it sends a DHCP REQUEST message containing the received IPv4 address.
7. The ProSe UE-to-Network Relay acting as DHCPv4 server sends a DHCPACK packet to the remote UE. This message includes the lease duration and any other configuration information that the client might have requested.

When receiving the DHCPACK message, the remote UE completes TCP/IP configuration process.

NOTE :
The DHCPv4 client may skip DHCPv4 Discovery phase, and send DHCPv4 Request message in broadcast as the first message.
********** End Change **********
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