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1 Introduction

This document examines the alternative 1, 2 and 3 architectures discussed in the RAN2 email discussion, which are captured in [1]. We show that these alternatives are compatible with each other, and indeed can be deployed together in a single network. 
This document is intended to help inform the development of a possible RAN2 TR on relay architecture, in the wake of the RAN2 email discussion [66b-14].

2 Discussion

The three architectures we consider are called “Alternative 1” through “Alternative 3” in [1] (Alternative 4 is not compatible, due to its impact on the S1 interface as seen from the core network).  Briefly summarised, they are as follows:
Alternative 1: Full-L3 relay, transparent for DeNB (see [3], [4], [5], [6], [8])
Alternative 2: Proxy S1/X2 (RN looks like cell under DeNB to MME) (see [4])
Alternative 3: RN bearers terminate in RN (see [5], [7], [8])
A single relay node interacts with the network through three interfaces:
· The Un interface, towards its DeNB;

· The S1 interface, towards the MME;

· X2 interfaces, towards other eNode Bs which may or may not be relay nodes themselves.

Although the Un interface has not been explored in great detail for any alternative, there is no reason why any of these alternatives should impose different requirements on it from the others.  This aspect relates only to the “UE-like” functioning of the relay towards the donor, so to say that the three architectures are co-deployable in this sense means only that the same relay node can function in any of the three scenarios.  (There is some impact on the donor eNode B to support options 2 and 3. But because this impact is related to interface setup and termination, it is not actually visible to the relay node.)
The S1 interface is unmodified in all three architectures.  In alternative 2, both RN and DeNB terminate the S1 interface while the DeNB behaves as a S1 proxy between the RN and the EPC. In alternatives 1 and 3, S1 is between the RN and the EPC after being tunnelled through a bearer on the Un interface.These differences are invisible to the core network and to the relay node and none of the alternatives introduce any changes to the S1 interface.

Finally, the X2 interface is also unmodified by all alternatives. Again, in alternative 2, both RN and DeNB terminate the X2 interface while the DeNB behaves as an X2 proxy between the RN and the other eNB-s. In alternatives 1 and 3, X2 is between the RN and the other eNB-s. None of the alternatives introduce any changes to the X2 interface.

The issue of co-deployability is important since it means that no definitive choice really needs to be made among alternatives 1-3; maintaining the central architecture that characterises all three alternatives (which is essentially alternative 1, with alternatives 2 and 3 considered as possible optimisations on top of this basic design) while allowing flexibility in deployments between the alternatives becomes possible without segmenting the marketplace for the relays.

For deployments requiring minimal modifications for DeNB relative to Rel8 eNB, or where relay mobility is desired, alternative 1 provides the best option. In deployments where fixed relays are utilized and DeNB modifications are acceptable for optimized performance, alternative 2 or 3 may be preferred.
We propose the following text to be added to an appropriate sub clause of TR 36.806.
As illustrated in Fig. 1, the different optimization approaches offered by the alternative 1, 2, and 3 are transparent to an RN.  The Fig. 1 also shows that the alternative 1, 2 and 3 are architecture options in the same family, which can be realized by grouping/collocating different functional entities within/out of the donor eNB.
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Figure 7-1. Co-deployment of Alternative 1, 2, and 3
Note that Relay GW in Fig. 1 has “home eNB GW” type of functionality, which is optional and transparent to the relay, the core network of the UE, and other eNBs.

3 Conclusion

We presented compatibility of alternative architectures 1, 2, and 3 from the perspective of, relay nodes, Core Network and other RAN nodes.  In a given network, some DeNBs can be of alternative 2 or 3 and some other can be of alternative 1. No other RAN element, relay node, or core network elements needs to be modified to deploy such a network..
We proposes the text update in section 5 against TR 36.806
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5 Text Proposal
* * * First Change * * * *

4.2.x
Relationship among alternatives in architecture A
Alternatives 1-3 share the common characteristics of Un interface.

Editor’s note: 
The impact of Un interface is FFS in the case of multihop relay and mobile relay.

The same relay node can function in any of the three scenarios.  

The S1-MME interface is unmodified in all three architectures.  In alternative 2, it terminates in a proxy sense in the donor eNode B, while in the others it terminates at the relay node after being tunnelled through a bearer on the Un interface; whether these differences are visible to the core network is currently under discussion.

Finally, the X2 interface is also unmodified by all alternatives; again, alternative 2 affects its nominal termination point, but the peer at the other end of this proxied interface sees no impact.  The same applies to the donor eNode B; functioning as a donor does not oblige an eNode B to support any changes to the X2 interface.
As illustrated in Fig. 1, the different optimization approaches offered by the alternative 1, 2, and 3 are transparent to a RN.  The Figure 4.2.x-1 also shows that the alternative 1, 2 and 3 are the architecture options in the same family, which can be realized by grouping/collocating different functional entities within/out of the donor eNB.
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Figure 4.2.x-1. Relationship among alternatives in archtecture A
Note that Relay GW in Figure.4.2.x-1 has “home eNB GW” type of functionality, which is optional and transparent to the relay, the core network of the UE, and other eNBs. The Relay GW is included for the alternative 2, but is not included in the alternative 1 and 3.

The issue of compatiblilty in the Un interface is important since it means that no definitive choice really needs to be made among alternatives 1-3: maintaining the central concepts of this architecture family characterising all three alternatives, it is possible to either optimise the solution with incremental steps or to deploy directly what would be considered as the most optimised choice.
Alternative 1 provides the best option among the altertives in architecture A for deployments requiring minimal modifications for DeNB relative to Rel8 eNB.  Alternative 2 or 3 may be preferred among the altertives in architecture A, when DeNB modifications are acceptable for optimized performance.
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