SA WG2 Temporary Document

Page 4

SA WG2 Meeting #106
S2-143881
17 - 21 November 2014, San Francisco, California, USA
(revision of S2-14xxxx)
Source:
CATT
Title:
Consideration about the Communication via the ProSe UE-UE Relay
Document for:
Approval
Agenda Item:
7.13
Work Item / Release:
eProSe-Ext / Rel-13
Abstract of the contribution: The contribution proposes to discuss the principle of the communication via the ProSe UE-UE Relay.

1. Introduction

A ProSe UE-UE Relay is used to transfer the communication data between two public safety UEs which are not in proximity to each other. This contribution aims to analyse how to establish the communication between two public safety UEs via the ProSe UE-UE Relay.
2 The protocol layer of ProSe UE-UE Relay
According to the description in section 4.4.2 in TS 23.303, “The Prose UE-to Network Relay uses layer-3 packet forwarding.”, ProSe UE-to-Network Relay works at layer-3. 
In order to consistent with the Rel-12 agreement above, it is proposed that the ProSe UE-UE Relay also uses layer-3 packet forwarding. The user plane of the ProSe UE-UE Relay is shown in Figure 1.


[image: image1.emf] 

   

UE  

UE  -  UE   Relay  

P C  5  -  U  

RLC  

MAC  

L  1  

IP  

RLC  

MAC  

L  1  

PDCP   PDCP  

Application  

RLC  

MAC  

L  1  

PDCP  

RLC  

MAC  

L  1  

UE  

PC5  -  U  

PDCP  

IP  -  Relay  

IP  

Application  


Figure 1: User plane for ProSe UE-UE Relay
Proposal 1: The ProSe UE-UE Relay uses layer-3 packet forwarding.

3 Communication identifiers
ProSe UE ID is the link layer identifier defined in Rel-12, it is proposed to re-use the ProSe UE ID as the link layer identifier for public safety UEs in Rel-13. And it is pre-configured in the public safety UE.
IP address is the identifier used at the IP layer. It may be an IPv4 address or IPv6 address. The IP address of the public safety UE may be pre-configured or allocated by the ProSe UE-UE Relay.

Proposal 2: The ProSe UE ID is used as the link layer identifier and is pre-configured in the public safety UE
Proposal 3: The IP address of the public safety UE can be pre-configured or allocated by the ProSe UE-UE Relay.

4 Discovery of the communication identifiers
4.1 Discovery of the ProSe UE ID
The public safety UE can discover the ProSe UE ID of another public safety UE during the discovery procedure. Figure 2 shows an example of the prose UE ID discovery between the public safety UE and the Prose UE-UE Relay.
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Figure 2: ProSe UE ID discovery procedure
1. Public safety UE1 sends a Discovery Request message to discover ProSe UE-UE relay. The message includes the ProSe Application ID of public safety UE1. The source layer 2 address of the message is the ProSe UE ID of the public safety UE1. The destination layer 2 address of the message is a specific ProSe UE ID for discovery.
2. When ProSe UE-UE relay receives the Discovery Request message, it stores the mapping between the ProSe Application ID and the ProSe UE ID of the public safety UE1. Then it returns a Discovery Response message. The source layer 2 address of the message is the ProSe UE ID of the ProSe UE-UE relay. The destination layer 2 address of the message is the ProSe UE ID of the public safety UE1. When the public safety UE1 receives the message, it stores the mapping between the ProSe Application ID and the ProSe UE ID of the ProSe UE-UE relay.
Proposal 4: The ProSe UE ID is discovered during the direct discovery procedure.

4.2 Discovery of the IP address
This section analyses how to obtain the IP addresses of the two public safety UEs communicating with each other via a ProSe UE-UE Relay.

4.2.1 IP address is pre-configured or configured by stateless IPv6 address configuration
When the IP address is pre-configured in the public safety UE or is configured by stateless IPv6 address configuration, the IP address discovery is shown in Figure 3.
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Figure 3: IP address discovery when IP address is pre-configured or by autoconfiguration 
0. Public safety UE1 wants to communicate with public safety UE2, it discovers the available ProSe UE-UE Relays for the communication.

1. Public safety UE1 sends a Relay Path Request message to the ProSe UE-UE Relay. The message includes the IP address of public safety UE1, the ProSe Application ID of the public safety UE1, and the ProSe Application ID of the public safety UE2. The source layer 2 address is the ProSe UE ID of the public safety UE1, the destination layer 2 address is the ProSe UE ID of the ProSe UE-UE Relay. 

2. ProSe UE-UE Relay sends a Relay Path Request to public safety UE2. The message includes the IP address of the public safety UE1 and the ProSe Application ID of the public safety UE1. The source layer 2 address is the ProSe UE ID of the ProSe UE-UE Relay, the destination layer 2 address is the ProSe UE ID of the public safety UE2.
3. Public safety UE2 sends a Relay Path Response to the ProSe UE-UE Relay. The message includes the IP address of the public safety UE2. The source layer 2 address is the ProSe UE ID of the public safety UE2, the destination layer 2 address is the ProSe UE ID of the ProSe UE-UE Relay.
4. ProSe UE-UE Relay sends a Relay Path Response message to the public safety UE1. The message includes the IP address of the public safety UE2. The source layer 2 address is the ProSe UE ID of the ProSe UE-UE Relay, the destination layer 2 address is the ProSe UE ID of the public safety UE1.
4.2.2 IP address is allocated by the ProSe UE-UE Relay
When the IP address is allocated by the ProSe UE-UE Relay, the public safety UE can obtain an IP address from the connected ProSe UE-UE Relay via DHCPv4 or DHCPv6 protocol. The ProSe UE-UE Relay acts as the DHCP server and stores the IP address allocated to every public safety UEs connecting to it.

One way for the initiator to obtain the IP address of the target is that the ProSe UE-UE Relay returns the IP address of the target to it during the relay discovery procedure. However, if more than one ProSe UE-UE Relays are available, multiple IP addresses will be received by the initiator. After the relay selection, only one of them will be used. So the other IP addresses are useless and redundant. In order to improve that, it is proposed that the IP address is not transferred during the relay discovery procedure, the following procedure is used to discover the IP address of the target after the relay discovery procedure.
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Figure 4: IP address discovery when IP address is allocated by ProSe UE-UE Relay

0. The public safety UE selects a public safety UE as the ProSe UE-UE Relay for the communication.
1. The public safety UE sends an IP address Request message to the ProSe UE-UE Relay. The message includes the ProSe Application ID of the target public safety UE of the communication.

2. The ProSe UE-UE Relay returns an IP address Response message to the public safety UE. The message includes the IP address of the target public safety UE.

Proposal 5: IP address is discovered after the ProSe UE-UE Relay selection. If the IP address is allocated by the ProSe UE-UE Relay, the public safety UE obtains the IP address of the target public safety UE from the ProSe UE-UE Relay. If the IP address is pre-configured or configured via stateless IPv6 address autoconfiguration, the public safty UE shall exchange the IP address to each other via the ProSe UE-UE Relay.
4.3 Data transmitted via a prose UE-UE Relay
After the discovery of the communication identifiers, the communication data can be transmitted via the ProSe UE-UE Relay. An example of the data transmission is shown in Figure 5.
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Figure 5: Data transmission via ProSe UE-UE Relay
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Start of change

7.3
Solution for ProSe UE-UE Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-UE Relays.
7.3.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 
When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a UE-to-UE Relay. The solution for ProSe UE-UE Relay includes the following principles:
-
The selection of a ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface.
-
The ProSe UE-UE Relay uses layer-3 packet forwarding.
-
The ProSe UE ID is used as the link layer identifier and is pre-configured in the public safety UE.
-
The ProSe UE ID is discovered during the direct discovery procedure.
-
The IP address of the public safety UE can be pre-configured or allocated by the ProSe UE-UE Relay.

-
IP address is discovered after the ProSe UE-UE Relay selection. If the IP address is allocated by the ProSe UE-UE Relay, the public safety UE obtains the IP address of the target public safety UE from the ProSe UE-UE Relay. If the IP address is pre-configured or configured via stateless IPv6 address configuration, the public safety UE shall exchange the IP address to each other via the ProSe UE-UE Relay.
7.3.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.3.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.3.4 
Topics for further study on ProSe UE-UE Relays

Editor’s note:
Topics for FFS will be collected for this particular functionality. 
The following issues need to be resolved:

-
It is FFS which information is considered for ProSe UE-UE Relay selection.
-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.
7.3.5
Conclusions on ProSe UE-UE Relays

Editor’s note:
Conclusions will be collected for this particular functionality
End of change
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