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1. Introduction
At RAN WG3 #66bis, preferences were expressed with respect to the relay architecture alternatives, with 15 companies in favor of Alternative 2, 2 in favor of Alternative 1, 0 in favor of Alternative 3, and 13 undecided [1].
As a general strategy, we believe that re-specifying functionality which is already present in existing standards should be avoided. From that point of view, Alternative 2 is arguably superior to e.g. Alternative 4, and that is possibly one of the reasons why the former is currently favored by the majority of companies. We also understand that in some cases an alternative to a single architecture may be desired by some companies; due to its commonalities with Alternative 2, Alternative 1 may well provide that alternative path without introducing a fork in RN architecture.

Based on the above, we discuss here a way forward considering possible deployment scenarios and requirements.
2. Deployment Scenarios
Let us consider two possible requirements for relay node deployment. 
2.1. Flexibility

All relay application cases with high traffic growth, several RNs to be connected per DeNB and/or high total number of RNs in the network, and possibly higher UE mobility, are probably best solved with a flexible solution. In all such scenarios a certain degree of scalability will be key, in order to avoid limitations and bottlenecks that may prove difficult to overcome once a certain degree of complexity is reached.
We believe Alternative 2 is best suited in this case, because it is more flexible and more scalable, and it does not require additional gateways in the CN like the other alternatives. Due to the fact that the DeNB is fully aware of the QoS related to UEs connected to its RN, Alternative 2 has a better QoS handling than Alternatives 1 and 3 (for which the UEs connected to the RN are not known at all by the DeNB).
The deployment of Alternative 2 requires upgrading all involved eNBs to accommodate RN P/S-GW and a “Home-eNB-GW-like” functionality [2], so there will be no impact on CN. Overall network reconfiguration will be minimal in the event that these RNs should need to be swapped to “regular” eNBs in the future.
2.2. Fast deployment
In this case, there is only the need to solve a few coverage “dead spots”, either indoors or outdoors, that are not critical in terms of capacity or QoS. This scenario might also apply to a sort of ex-post “network planning duct tape” approach, or when quick or temporary deployment is required.
If the above is top priority in the deployment, Alternative 1 can be worth considering. Such an approach is possible with no changes to already deployed eNBs using Rel. 8 functionality.
It is to be noted that Alternative 1 generates a high number of SCTP connections to the MME and routes X2 through the dedicated RN S/P-GW, with extra paths and back-and-forth forwarding over the CN. This solution, therefore, is adequate for low numbers of RNs in the network, and in all those cases where semi-static RN EPS bearers are considered sufficient from a QoS point of view.
3. Conclusions, Proposals
We have shown two very basic examples of how Alternatives 1 and 2 can be mapped to deployment scenarios. Of course, real life situations will be less extreme, and differences among them will be more subtle. Nevertheless, these scenarios (and possibly many more) will coexist on the same networks.

Because of its better optimization and scalability, we believe Alternative 2 should be the preferred solution in the long term; therefore, we propose that:

Proposal 1: 3GPP should standardize Alternative 2 in [3] for Rel-10.
We have also shown that there could be cases where Alternative 1 may be considered by operators (“network planning duct tape”). We think that the standards should reflect this situation. We also think that no further “optimization”, or standardization effort, should be spent on Alternative 1. In any case, the commonalities between Alternatives 1 and 2 are many, and for this reason the two alternatives may coexist in the standards.
For this reason, we propose that:
Proposal 2: No further standardization work should be done to optimize Alternative 1.
Proposal 3: 3GPP should leave Alternative 1 possible as an early deployment option of Alternative 2.
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