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Abstract of the contribution: The present contribution describes a solution for Key Issue#5 Relay for Public Safety with support for UE mobility. The solution describes relay architecture for different scenarios and proposes to be included in 23.703.

1 Introduction
A Public Safety Enabled UE uses ProSe communication to communicate to a device that is outside of the EUTRA coverage. However, in real-world scenarios, both the UE and the Relay UE may be mobile and may move out of range (respective to themselves or the EUTRA). For example, a UE connected through a Relay UE may move outside the coverage zone of the Relay UE and into the coverage area of another Relay UE or an EUTRA. Similarly, a node connected to an EUTRA may move outside EUTRA coverage, where it should 1) connect to the EUTRA through a Relay UE, and 2) is prohibited of acting as a Relay UE (maximum one relay hop). 
Figure 1 shows an example of GCSE communication using ProSe Relay UE in which UE1, as it is moving, may be able to directly connect to the eNodeB, or may require connecting through UE2 or UE3 to reach the eNodeB.  
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Figure 1: UE1 may require a Relay UE to reach the eNodeB.

As illustrated, the UE must be able to seamlessly do the following:

1) Switch from a direct eNodeB connection to one routed through another Relay UE (e.g. position b to position a). 

· Example: UE moves outside EUTRA coverage.

2) Switch from a connection routed through a Relay UE to direct eNodeB connection (e.g. position a to position b)
· Example: UE moves inside EUTRA coverage.

3) Switch from a connection routed through one Relay UE to another Relay UE (e.g. position a to position c)
· Example: original Relay UE moves and UE falls outside its coverage area.

· Example: UE moves outside the coverage area of the original Relay UE, and remains outside EUTRA coverage

This contribution proposes the following relay solution using Layer 3 communication as described in the sections to follow.
<<< START CHANGE >>>>>

6.x
Solution X – Layer 3 Relays with PMIP support

Two solutions are presented for Layer 3 Relays with Proxy Mobile IP v6 (PMIP v6) support. UE1 in each of the three cases above (Case a, Case b, Case c) is presented as UE1a, UE1b, and UE1c. We anticipate that the LMA is integrated into the GCSE App Server. 
6.x.1
Architecture 

Figure 6.X.1.1-1 describes the architecture for the relay. The solution works as follows:


[image: image2.emf]eNodeB1

EPS Bearer

PC5

eNodeB2

EPC

EPS Bearer

EPS Bearer

S1u

MBMS

Server

LMA

BM-SC

PC5

GCSE App   

.              Server

Mobile IP Tunnel (DL)

UE1b

MAG

UE2

MAG

UE3

MAG

UE1a

MAG

UE1c

MAG

Mobile IP Tunnel (UL)

eNodeB1 coverge

eNodeB2 coverage


Figure 6.X.1.1-1 Architecture for the ProSe Relay communication with Mobile IP
· UEs that are directly connected to eNodeB bind to LMA (Local Mobility Anchor) through their built-in MAG (Mobile Access Gateway). When a UE directly connects to an eNodeB, it initially obtains a Care-of IP address from the EPC. This Care-of address is used only by the MAG. The MAG tunnels to the LMA, and provides the UE with its Home Address.

· UEs that are connected to eNodeB through a Relay UE bind to LMA through the Relay UE’s MAG. When a UE connects through a Relay UE, it disables its local MAG. The UE is provided with its Home Address by the Relay UE’s MAG.

Note: Mobile IP Tunnel type (IP-in-IP or GRE) is FFS
6.x.2
Flows 

In this case a UE acting as a relay node carries data traffic to/from a 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 implements a ProSe Relay PDN.

2) The ProSe Relay UE creates EPS bearer(s) for a given traffic flow towards the E-UTRAN on the ProSe Relay PDN.

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

4) Route the ProSe Relay EPS bearer downlink traffic to the mapped UE.

5) IPv4 and IPv6 communication is achieved by creating the appropriate PDN type.

6) Forwarding is independent of the transport (WLAN/LTE) communication.

Figure 6.x.1.2.2-1 shows the UE-Network relay at the ProSe Relay UE. Layer 3 Routing as shown in the figure maps particular IP traffic to the EPS bearer. MAG routing will route to external UE using PC5 if it’s acting as a relay or the IP packet is relayed to the application when it’s directly connected to the eNodeB.
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Figure 6.X.1.2.1-1  UE relay using IP Routing

Figure 6.X.1.2.2-2 describes the procedures for setting up the relay functionality at the UE.
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Figure 6.X.1.2.2-2 UE-UE relay procedures

Step1:  ProSe Relay UE2 establishes radio connection to the eNodeB

Step2: ProSe Relay attaches to the eNodeB.  Default PDN could be ProSe PDN or could be some other PDN. In case the default PDN is the ProSe PDN then Step 6 is optional.

Step 3:  UE1 that is out of coverage, discovers ProSe Relay UE2.

Step 4: UE1 attaches to ProSe Relay UE2 and gets an IP address.

Step 5 Optional: Depending the kind of traffic, ProSe Relay UE2 establishes the ProSe PDN.  This step is optional in case the regular PDN is used to carry ProSe traffic.
Step 6 Optional: ProSe Relay UE2 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.  

Step 7: UE1 does router solicitation

Step 8: Relay UE fetches the Home IP address from the LMA (GCSE App Server) by doing Proxy Binding Update

Step 9:LMA in GCSE App Server provides the Home IP address. 

Step 10: Relay UE2 notifies the Home IP address to the UE2 and setups a PMIP tunnel.

Step 11: UE1 registers to GCSE AS through the relay. MAG on the relay UE2 maps it to the PMIP tunnel.
Note 1: The APN that is used for ProSe Relay is FFS.

<<< END CHANGE >>>>>

3GPP

SA WG2 TD


_1440930332.vsd
eNodeB1


UE2



UE1a



UE1c



MAG


UE3



MAG


EPS Bearer


MAG


MAG


PC5



_1440934310.vsd
Application


IP


MAC


PHY


D2D


MAC


PHY


LTE


MAG routing


MAC


PHY


PC5


Uu


UE


MAG


eNodeB


LMA / GCSE


IP


Application


IP


Relay UE



_1440941216.vsd
UE1


ProSe Relay UE2


eNodeB


MME


3. Discovery Procedures


4. Attach


1. RRC Connection


P-GW


2. Attach Procedures


6. ProSe PDN Connectivity Procedures, IP Address assignment (CoA)


GCSE
AS


11. GCSE Registration and Setup


5. Setup the ProSe Bearer


12.IP Data


7. Router Solicitation


8. Proxy Binding Update (PBU)


9. Proxy Binding Ack (PBA)


10. Router Advertisement


PMIP Tunnel



_1440854039.vsd
eNodeB


UE2


UE1


UE3


Position a


Position b


Position c



