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1. Introduction
The contribution R3-092402 [1] classifies the Alt.1/2/3 family and Alt.4 architecture candidates for Type I relays in LTE-A as follows:

· For family alternative 1,2,3: ability to deploy relays with minimal/no change to the existing deployed LTE system, and progressively optimizing 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.

And proposes the following way forward:

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.

This contribution provides a response to this classification and way forward proposal, and in particular, elaborates on the benefits of Alt.1/2/3 summarized in R3-092402 in the above first bullet.
2. Discussion
The Alt.1/2/3 family is built on Alt.1 architecture. Alt. 2 & 3 are enhancements of Alt.1 that break the fundamental and only justification of Alt.1 which is its claimed full compatibility with Rel 8 EPS, and in particular Rel8 eNB. It is then worth summarizing again the performance and cost of a relay device complying with Alt. 1 architecture and its legacy EPS backward compatibility requirements.
Full compatibility with Rel 8 EPS implies:

1. confirmation from SA2/CT1 regarding EPC impact: both RAN2 and RAN3 raised doubts on this claim which resulted in an LS [2] sent to SA2/CT1 experts for confirmation;
2. no Rel-8 header compression profile to reduce headers overheads (GTP-U tunnel and UE’s IP traffic) on Un;
3. no integrity protection on S1-AP messages;
4. degraded and unpredictable QoS support on Un (not possible to support nine QCI levels, UE to RN bearer mapping dependent of proprietary DiffServ codepoint implementations in Rel 8 EPC nodes);
5. impractical commercial deployment of two-hop or multi-hop relay network;
6. requirement for Un and Uu of the relay to operate in different frequency bands (so as to avoid the DeNB to implement current RAN1 specification updates in support of inband relays), which mandates the relay to support two RF chains in both UL and DL. As is always the case when duplicating analog modules, this has a large impact on the RN cost (both OPEX and CAPEX).

7. Even considering the above, it is not guaranteed that there will be no RAN1/4 impact on legacy DeNB to support such relays. 

From the above, the full compatibility of Alt. 1 with Rel 8 EPS including Rel8 eNBs is still not guaranteed so far and even if it was the case would put such requirements on the relay device that it would end-up providing a weak performance at a high cost, potentially higher than the eNB itself, so that its economical viability is doubtful compared to a small eNB with e.g. microwave backhaul.
Moreover, it is commonly admitted that Alt.4 impacts legacy eNB (although a proposed L2 multiplexing scheme in [3]
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[4] aims at minimizing these changes). However, although this is also pending SA2/CT1 confirmation [2], we have strong confidence that it has no impact on Rel8 EPC. On the contrary, the Alt.1/2/3 roadmap including all proposed enhancements tentatively approaching Alt.1 performance (new header compression scheme, SDF enhancement method in P/S-GW, …) ends up impacting most EPS nodes, thus calling for more software/hardware upgrades across the system in the end.
It should be further noted that, unlike in Alt.1, RAN1 currently considers that Un and Uu of the relay operating in the same frequency band is the baseline assumption for Type I relays, and currently spends considerable efforts in optimizing this interface to minimize the backhaul overhead. It would be inconsistent that these efforts are discontinued by a contradictory decision in other working groups to support an architecture family built upon a baseline architecture (Alt.1) relying on different and relaxed Un/Uu operating band assumption. As a result, we believe Type I relay design for LTE-A should be consistent across working groups i.e. call for ambitious performance while allowing a cost-effective (single band) RN solution not necessarily tied to Rel8 compatibility.
Finally, the Alt.1/2/3 proposed roadmap implies standardization effort and development costs for supporting 3 different architectures deployed in the network in the end. We propose instead to go directly to the optimal one, performance and cost wise: Alt4.
3. Conclusions

In this document, we provide a response to the arguments in R3-092402 and propose a different way forward as follows:
Proposal 1: Abandon the attempt to support type I relays in legacy Rel 8 EPS

Proposal 2: Select only one architecture for type I relays
Proposal 3: Select Alt.4 as the way forward architecture for type I relays in LTE-A
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