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Abstract of the contribution: TR 23.703, describes two types of Layer 3 UE to network relay based solutions: one is based on IP Level Routing (R11) and the other one is Layer 3 Routing (R3).  Both solutions relay traffic from the network to the out of network UE based on Layer 3, R11 uses IP level routing and R3 uses PDN connection to route to the out of network UE.  This contribution evaluates solutions R11 and R3 and proposes a way forward for UE to network relay.
<<START CHANGES>>

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

NOTE: 
The identifiers defined below are intended for terminology harmonisation to achieve common understanding. There is no expectation that all solutions need to support all of these identifiers.

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 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 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. 

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.

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. 

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

ProSe UE Identity: A unique identity allocated by EPS which identifies the ProSe enabled UE It can be assigned to a UE at any moment in time for a configurable duration, can be stored at the UE, but its value cannot be assigned by the user, and is subject to operator assignment and re-assignment.

ProSe Application Identity: An identity identifying application related information for the ProSe enabled UE. They can exist more than one ProSe Application Identities per UE.
Relay UE: A UE that is acting as a relay to out of network coverage UE.

Out of Network Coverage UE/OutNet UE: A UE that is out of network coverage and needs a Relay UE to communicate to the network.
ProSe PDN: A specific PDN/APN that carries the relay traffic between the OutNet UE and the network through the Relay UE.
<<END CHANGES>>

<<START CHANGS>>
6.3.3  
Solution R3: UE-Network Relay using Layer 3 Routing based on EPS Bearer/PDN Connection 
6.3.3.1 
Functional Description

In this case a Relay UE acting as a relay node carries data traffic to/from a OutNet UE that is out of EUTRA coverage to/from an eNodeB.  Following are high level procedures for layer 3 routing:

1) Each of the ProSe Relay UE is part of a ProSe Relay PDN.

2) The Relay UE creates a PDN Connection for each OutNet UE..

3) The ProSe Relay UE identifies the uplink packet flows coming from the OutNet UE, and maps them to a ProSe Relay EPS Bearer.

4) Routes the ProSe Relay EPS bearer downlink traffic to the associated UE.

5) IPv4 and IPv6 communication is achieved by creating the appropriate PDN type.
6) Relay UE acts as a DHCPv6 or DHCPv4 server for IP Address assignment to the OutNet UE.
7) Relay UE authorization as relay will be controlled through OMA-DM configuration
In the case of IPv4 communication, the Relay UE may provide a NAT’ed address.
Editor's Note: The number of UE's that could be supported for relay is FFS.

Figure 6.3.3.1-1 shows the UE-Network relay at the ProSe Relay UE. The Layer 3 forwarding maps particular IP traffic to the EPS bearer.
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Figure 6.3.3.1-1 UE-Network relay using Layer 3 routing.
6.3.3.2  Procedures  
6.3.3.2.1 
Unicast forwarding Procedures

Figure 6.3.3.2.1-1 describes the procedures for setting up the relay functionality at the UE.  The figure assumes that the ProSe Relay is in network coverage and OutNet UE is out of coverage.
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Figure 6.3.3.2.1-1 UE-Network relay procedures

Step1:  Relay UE establishes radio connection to the eNodeB

Step2: ProSe Relay UE attaches to the eNodeB.  
Step 3:  OutNet UE that is out of coverage, discovers ProSe Relay UE.

Step 4: UE attaches to ProSe Relay UE.  
Step 5: Depending the kind of traffic, ProSe Relay UE establishes the ProSe PDN.  The PDN connection contains the information of the OutNet UE (For example: IMSI of OutNet UE). The APN that needs to be used is determined by the OMA-DM or factory provisioned setting.
Note: SA3 needs to define the actual authorization mechanism for the OutNet UE.
Step 6: ProSe Relay establishes a ProSe PDN.  The PDN is either managed by the P-GW in case of coverage or could be locally established at the eNodeB.  Based on the type of traffic, corresponding QCI bearers are established.  

Editor's Note: ProSe PDN could be enhanced to indicate the PDN is being used for ProSe Communication and is FFS.  
Step 7: OutNet UE performs DHCPv4 or DHCPv6 for the IP Address assignment as specified in the section 6.3.3.3. IP Address received in the PDN Connection or through RS/RA procedures for IPv6 should not be used by the Relay UE.  Routing Table is created at the Relay UE with the following information.

	EPS Bearer ID
	OutNet UE


Step 8: OutNet UE registers to GCSE AS through the established ProSe PDN.
Step 9:  Relay UE forwards to the OutNet UE based on the Routing Table created at Step 7)


6.3.3.2.2
MBMS forwarding procedures
Figure 6.3.3.2.2-1 describes the procedures for setting up the relay functionality at the UE for MBMS traffic.  The figure assumes that the ProSe Relay is in network coverage and OutNet is out of coverage.
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Figure 6.3.3.2.2-1 UE-Network relay procedures for MBMS traffic
Step1:  Relay UE establishes radio connection to the eNodeB

Step2: ProSe Relay UE attaches to the eNodeB.  

Step 3:  OutNet UE that is out of coverage, discovers ProSe Relay UE.

Step 4: UE attaches to ProSe Relay UE.  
Step 5: Depending the kind of traffic, ProSe Relay UE establishes the ProSe PDN.  The PDN connection contains the information of the OutNet UE (For example: IMSI). The APN that needs to be used is determined by the OMA-DM or factory provisioned setting.

Note: Stage3 needs to define the actual authorization mechanism for the OutNet UE.
Step 6: ProSe Relay establishes a ProSe PDN.  The PDN is either managed by the P-GW in case of coverage or could be locally established at the eNodeB.  Based on the type of traffic, corresponding QCI bearers are established.  

Editor's Note: ProSe PDN could be enhanced to indicate the PDN is being used for ProSe Communication and is FFS.  
Step 7: OutNet UE performs DHCPv4 or DHCPv6 for the IP Address assignment as specified in the section 6.3.3.3. IP Address received in the PDN Connection or through RS/RA procedures for IPv6 should not used by the Relay UE.  Routing Table is created at the Relay UE with the following information.

	EPS Bearer ID
	OutNet UE


Step 8: OutNet UE  registers to GCSE AS through the established ProSe PDN. GCSE server will respond with the corresponding TMGI’s that are associated with the group. 
Step 9: Relay UE is notified about the TMGI’s that are needed to be monitored. Traffic from the particular TMGI needs to be forwarded to the OutNet UE.  Relay UE builds a routing table based on the information as shown below.

	TMGI
	OutNet UE


Step 10:  Forwarding of the MBMS traffic is done by the Relay UE based on the Routing Table created at Step 9)
6.3.3.3
OutNet UE IP Address assignment 
Relay UE uses the existing procedures to request an IPv4 or IPv6 address from the EPC. For IPv6 address assignment, Relay UE acts as a DHCPv6 server and acts as a stateful server. Figure 6.3.3.3-1 shows the message exchange for obtaining the IPv6 address by the OutNet UE.
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Figure 6.3.3.3-1 DHCPv6 procedures
Step 1: OutNet UE requests an IPv6 Address using DHCPv6

Step 2: Relay UE provides the IPv6 address based on the prefix it received from the EPC.  

For IPv4 address assignment, Relay UE acts as a DHCPv4 server.  The address that is assigned will be the IP Address the Relay UE receives through the PDN Connectivity Procedures PCO options.

6.3.3.4
Impact on existing entities and interfaces

Editor's Note: Impacts on existing nodes or functionality will be added.

6.3.3.5
Solution evaluation

Editor's Note: The fulfilment of requirements in clause 4.2 needs will be evaluated. 

<<END CHANGES>>
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