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1 Introduction 
During RAN3#73bis, the multi-RAT scenarios for mobile relay have been discussed and come to the conclusion that the multi-RAT relay is supported, i.e. LTE for backhaul link while LTE/3G/2G for access link. In this paper, we prefer to present the probable architectures for multi-RAT relay, and kindly ask RAN3 to study the architecture of mobile relay based on multi-RAT requirement if applicable.
2
Discussion
In the high speed train scenario, multi-RAT relay is supported to serve 2G/3G/LTE users in the carriage. In the beginning of the study on multi-RAT relay, we would like to discuss the appropriate architectures of multi-RAT relay.
The architecture of multi-RAT relay mentioned in this paper is based on the termination of both U-plane and C-plane at the RN, which is similar with the architecture of R10 relay. The two alternatives of the architectures of multi-RAT relay are introduced as below:
2.1 Architecture 1
The U-plane packets of a UE served by the RN are transparent for DeNB, and there is one interface between the RN and the core network element serving the UE. (Fig.1)
In uplink, the RN’s SGW/PGW forward the U-plane packets of a 2G/3G/LTE UE to the corresponding SGSN/GGSN or UE’s SGW/PGW according to the IP address of the packets, while forwarding the signalling messages to the corresponding MSC/VLR or UE’s MME according to the IP address of the messages, the core network elements (SGSN/GGSN, UE’s SGW/PGW, MSC/VLR or UE’s MME) will handle the content of the IP packets.
In downlink, according to the IP address of the U-plane packets, the SGSN/GGSN forward the packets of a 2G/3G UE to the SGW/PGW of the RN which is serving the 2G/3G UE, while the UE’s SGW/PGW forward the packets of a LTE UE to the SGW/PGW of the RN which is serving the LTE UE. On the other hand, according to the IP address of the signalling messages, the MSC/VLR forward the messages of a 2G/3G UE to the SGW/PGW of the RN which is serving the 2G/3G UE, while the UE’s MME forward the messages of a LTE UE to the SGW/PGW of the RN which is serving the LTE UE.
The drawbacks of architecture 1 are:

1 The performance in architecture 1 is limited, for example, the transmission through the RN’s P/S-GW may cause the delay for 2G/3G/LTE users.
2 the architecture 1 is different from the architecture of R10 relay, which means, if alternative 1 is adopt, further study on the signalling procedures and user/control aspects are needed. 

[image: image1.emf]RN

2G UE

3G UE

LTE UE

RN's 

SGW/PGW

2G CN

3G CN

LTE CN

SGi

SGi

Un

U

m

U

u

DeNB

S1-U

(Relay)


Fig.1       the architecture 1 of multi-RAT relay

2.2 Architecture 2

The U-plane packets of a UE served by the RN are not transparent for DeNB, and there is one interface between the RN and DeNB and between the DeNB and the core network elements serving the UE. (Fig.2)
The architecture 2 is the same as the architecture of R10 relay when serving LTE UE.

For a 2G/3G UE served by the RN, the U-plane packets are transmitted between the DeNB and the RN and between the DeNB and SGSN/GGSN, while the signal messages are transmitted between the DeNB and the RN and between the DeNB and MSC/VLR. Therefore, the Un interface need be improved to carry the 2G/3G U-plane packets and signalling messages, the new interfaces between the DeNB and SGSN/GGSN and between the DeNB and MSC/VLR should also be studied, and the upgraded DeNB will provide the new functions, such as RNC-like functions.
The drawbacks of architecture 1 is: from a specification and standardisation point of view, both DeNB and the 2G/3G network elements (e.g. MSC/SGSN) consist of new protocols, the design of which are based on the needs of the new interface between DeNB and the 2G/3G network elements.
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Fig.2       the architecture 2 of multi-RAT relay
Due to it will take a lot of time to study the architecture of multi-RAT relay, we would like to proposal as below:
Proposal: RAN3 is kindly asked to study the architecture of mobile relay based on multi-RAT requirement if applicable.
3
Conclusion 
In a summary,  we propose:

Proposal: RAN3 is kindly asked to study the architecture of mobile relay based on multi-RAT requirement if applicable.
4
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