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1 Introduction
The TR36.836 has finalized the description of the various candidate architectures for the mobile relay at RAN3#76.

It has further been decided at RAN#56 that down-selection could be started at RAN3#77 among those candidate architecture solutions regardless of existing solutions

2 Discussion and proposals
Standards Considerations

Release 10 has spent a significant amount of effort for designing the Fixed Relay architecture on top of the legacy LTE release 8 architecture.
Because of that, several candidate architectures in the TR already can leverage the existing 3GPP standards to address Mobile Relay feature without introducing strong disruption. These are:

· alternative 1 for which release 8 architecture of 3GPP can be leveraged with some adaptations for RN and DeNB,

· alternative 2 and all its variants 2-1, 2-2, 2-3 for which release 10 architecture of 3GPP can be leveraged with some adaptations for RN and DeNB 
There is therefore no justification to motivate the introduction of a new third architecture in addition to release 8 and 10 3GPP architectures for the sole purpose of addressing the new Mobile Relay feature. This should eliminate alternative 4 which is a disruptive architecture. Moreover alternative 4 had already been eliminated even when discussing Fixed Relay feature back in release 10 as too much disruptive.
Proposal 1: eliminate alternative 4 which is disruptive.
Deployment Considerations

Fixed Relay and Mobile Relay deployments are quite independent. It is well known that Fixed Relay may typically be deployed for coverage reasons by an operator but not necessarily since other coverage solutions exist which can be chosen by an operator (e.g. microwave solutions, femto solutions, etc..). In contrast, Mobile Relay scope has been clearly limited in the TR for the purpose addressing high speed trains.
Because the use cases are completely orthogonal, operators can be interested by Mobile Relay feature but not Fixed Relay feature and vice versa.
Therefore coupling Mobile Relay deployment architectural impacts with Fixed Relay deployment architectural impacts would mean supporting an unnecessary additional cost for operators only interested in Mobile Relay feature, which could deter them considering Mobile Relay deployment and would kill that feature dead-born.

Proposal 2: it is important to consider selection of Mobile Relay architecture independent of the release 10 Fixed Relay architecture in order to allow a flexible deployment choice.
Down-Selection among alternative 2 variants

Among the multiple variants of candidate architecture alternative 2, the most impacting ones seem to be alternative 2-1 (Dual Release 10 Relays) and 2-2 (relocation of S-GW) for different reasons. 
Alternative 2-1 introduces the following additional complexities:
· need to support Fixed Relay additions in DeNB as basics,
· need to support additional feature on top: e.g. transfer or contexts between the two RNs, 

· present some timing challenges regarding the three steps to be performed in a limited time (attach RN_2, transfer contexts and handover, detach RN_1),
· need to be certified wrt Uu legacy impact e.g. one cell seen by UEs on board the train while two cells with different E-CGIs from network perspective),

· difficulty of mapping two UEs into one mobile relay entity,

· signalling overhead due to individual UE mobilities instead of group handover,

· possible impact on network planning for the eNB cells along the railway track.
Similarly alternative 2-2 introduces the following additional complexities:

· need to support fixed relay additions in DeNB as basics,

· requires to support the S5/S8 interface functions on top of the fixed relay feature in the DeNB,

· relocation of RN S-GW at each handover. 
In comparison, alternative 2 and 2_3 do not present all these additional impacts and new features that need to be developed and tested on top of Fixed Relay function.
Proposal 3: eliminate alternatives 2_1 and 2_2 among the variants of alternative 2.
The remaining candidates are alternative 1, alternative 2 and alternative 2_3. In fact the comparison reduces only to two candidates because alternative 2 can be seen as a specific case of alternative 2_3 with Mobility Anchor in the Initial DeNB. We believe that further down-selection among these remaining candidates (1 and 2_3) requires more study. 
Alternative 1 can present some impact on dimensioning/configuration for MMEs (UE) and SGWs (UE) but this impact should remain limited considering the number of high speed trains in the region.

In contrast, alternative 2_3 (and therefore 2) do not present these dimensioning/configuration impacts because the Mobility Anchor includes the Relay GW function which shields the various Relay Nodes to the MMEs (UE), SGWs (UE). However this Relay GW function means that additional interworking developments will be needed in that Mobility Anchor for the multi-RAT support (LTE-3g interworking, LTE-2g interworking). 
3 Conclusion
This paper starts the down-selection process requested by last RAN Plenary#56 among candidate architectures for Mobile Relay and comes to the following conclusions and proposals:

Proposal 1: eliminate alternative 4 which is disruptive.

Proposal 2: it is important to consider selection of Mobile Relay architecture independent of the release 10 Fixed Relay architecture in order to allow a flexible deployment choice.

Proposal 3: eliminate alternatives 2_1 and 2_2.



















