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1 Introduction

In last #65bis RAN2 meeting, some agreements have been reached as follows [1].

Definitions:

- Nodes: 
UE, Relay-Node, Donor-eNB

- Interface:
Uu: between UE and Relay-Node


            

 Un: between Relay-Node and Donor-eNB

1) On Uu interface, all AS control plane protocols are terminated in the Relay-Node

2) On Uu interface, all AS user plane protocols are terminated in the Relay-Node
3) Un should be standardised i.e. open interface

4) Un user plane will have MAC, RLC and PDCP. 

-   FFS if they are exactly identical to Uu MAC, RLC and PDCP.

-   Control plane structure for Un is still FFS.
Besides, RAN2 has also decided the fixed, nomadic and mobile relay should be well studied at the same time, with providing higher priority for the fixed relay [2]. 

Based on the agreements in RAN2, we try to discuss whether the S1 should terminate at RN in this contribution. Furthermore, whether supporting the X2 interface between Type 1 Relay and Donor eNB is also discussed in this contribution.
2 Discussion
2.1 S1 is terminated at RN

If the S1 interface is terminated at RN, the S1AP should be created at RN. The donor eNB will not do any processing about the S1AP signalling and IP packets but forwarding them transparently. 
One of the most significant merits for this solution is that there is little impact on the protocol especially for RAN3 agreements about S1 and X2 interface. However, the bearer for partial S1 interface via wireless should be discussed and clarified clearly. Whether the Uu interface could be reused here should be determined. 
However, it is difficult for this kind of RN with S1 interface terminated at RN to support the mobile RN for handover, especially for inter-MME handover, because, the S1 setup procedure can not satisfy the continuality requirements of the handover procedure. Furthermore, the overhead of IP header, SCTP for S1-C and GTP/UDP for S1-U will give extra pressure on the wireless backhaul link.
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Figure 1. S1 terminated at RN

2.2 S1 is terminated at eNB
If the S1 interface is terminated at eNB, the RN should act as an eNB from relay-UEs side, while act as those relay-UEs from donor eNB side. Therefore, the Uu interface could be partially reused with some modification for supporting necessary S1 signalling transmission between eNB and RN, while the RN is transparent for CN, and MME does not know the existence of the RN.
The merit of this solution is that it can support the mobile relay well, and most of the specification on mobility management could be borrowed and reused. 
However, there are some questions that should be answered. For example, whether the registration and authentication mechanisms are necessary for the transparent RN for security, whether the X2 or X2-like interface should be defined between eNB and RN, if not, how is the handover or ICIC handled without the information exchanging between the donor eNB and RN.
[image: image2.png]<

Servng,
Gateway

MME

.
y’

B

eNBUES

UE
N

()

RN

RN<NB

e
N




Figure 2. S1 terminated at eNB

3 Conclusion
Based on the discussion above, the termination of the S1 interface should depend on the deployment scenario of the RN node. 

Proposal 1: Whether the S1 terminate at RN or eNB should based on the deployment scenario.
Proposal 2: For fixed or nomadic RN, S1 should terminate at RN.

Proposal 3: For mobile RN, S1 might terminate at eNB for better mobility ability supporting.
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