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1. Introduction

This document examines the two family of protocol architectures captured in the relay TR [1] and proposes a way forward for unifying these architectures.
2. Discussion
There have been two family of alternative architectures discussed for the relays, as captured in [1]. These architectures are:
Family alternative 1, 2, 3: 
· Full-L3 relay architecture, transparent for DeNB 
· An optional enhancement that incorporates the PGW of the RN in the DeNB

· An optional enhancement that incorporates a HeNB GW like functionality in the DeNB

Family alternative 4:
· S1-transport  termination in DeNB (please note that S1-AP termination has been agreed to be in the RN)

Of these alternatives, 1, 2, and 3 are compatible with the baseline architecture and enhancements chosen by RAN3 as captured in [2]. In addition, these alternatives are compatible with each other in terms of the Un interface and CN interfaces; that is, the same relay works under any of these three alternatives without requiring any modification at the RN or the CN nodes serving the UE. Family alternative 1, 2, 3 has the following features:
· Architecture alternative 1 allows for deployment of relays with no/minimal change to the DeNB with respect to Rel 8 eNB in terms of upper layer protocols supported. For out of band relays, there is no change needed at the DeNB, enabling early deployment of relays.

· Alternative 2 and 3 can be utilised when further enhancements are required by the operator.

· The same relay works with all three alternatives;  hence, deployment flexibility is provided without relay market fragmentation.

· The enhancements are localised to the DeNB and are compatible with each other, which provides eNB deployment flexibility. That is, within the same deployment, some DeNBs can be alternative 2, while some are alternative 3 and some are alternative 1.

· The baseline architecture (alternative 1) requires very little standardisation. Furthermore, the main standardisation efforts required for alternatives 2 and  3 can be performed under the umbrellas of LIPA and HeNB, requiring very little additional standardization to achieve the enhancements.

· Relay mobility is natively supported by alternative 1.

· The multi hop relay deployment can be supported with increased TNL header overhead on the Un interface.
· Using alternative 2, during Handover, data forwarding is shortcut at the DeNB eliminating the need to send the data twice on the Un interface unnecessarily. 
· End to end integrity protection of S1-AP messages is achieved using SA-3 approved backhaul security measures (IPSec between the RN and the UE’s MME). 
Family alternative 4 has the following features:
· The header overhead for Un is significantly reduced. This particularly critical of the user plane data especially for low data rate applications such as VoIP. For the S1/X2 signalling, the TNL overhead is much less important, as the control signalling is expected to be less than 1% of the total data flowing through the LTE system.
· The DeNB needs to be upgraded to deploy alternative 4 type of relay
· S1-AP messages will be carried over RRC providing integrity protection
· During Handover, data forwarding is shortcut at the DeNB eliminating the need to send the data twice on the Un interface unnecessarily. 
When the both alternative architecture families are compared, the main distinguishing advantages of them are:
· For family alternative 1,2,3: ability to deploy relays with minimal/no change to the existing deployed LTE system, and progressively optimising relay deployment through DeNB enhancements.

· For family alternative 4: significantly reducing TNL overhead, without using header compression, for user plane date while requiring DeNB changes even for the first deployment of relays.

We propose the following way forward: Incorporate the main enhancement (which is the TNL overhead reduction)  provided by alternative 4 into family alternative 1,2,3 as optional header removal. The optional nature of this feature will preserve the early deployment feature of the alternative 1, while when enabled will eliminate the headers on the Un interface. The header removal used in this combined architecture can achieve the same efficiency as the one used by alternative 4. Per the last plenary agreement the details of the header compression is to be standardized in RAN2.
Proposal 1: Combine all architecture alternatives into a single compatible architecture by incorporating a header removal similar to one provided by alternative 4 in terms of link utilization  efficiency as one of the optional enhancements to family alternative 1,2,3.

3. Conclusion
In this contribution, we propose a combined architecture that capitalizes on the benefits of both architecture families. The combined architecture has the benefits of early deployment option for relays, while eliminating TNL overhead in an enhanced deployment. The specific proposals is:

Proposal 1: Combine all architecture alternatives into a single compatible architecture by incorporating a header removal similar to one provided by alternative 4 in terms of link utilization  efficiency as one of the optional enhancements to family alternative 1,2,3.
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