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1   Introduction
In last RAN3 meeting, the requirement to support collocation with Rel-10 fixed Relay and Mobile Relay in same DeNB has been pointed out. In this contribution, the feasibility of such a collocated scenario is analysed and discussed.
2   Background
Figure1 shows the Relay architecture in Rel10 as defined in [1]. In this architecture, Donor eNB(DeNB) has to have logical S/P-GW functionalities to handle GTP bearers for Relay Node(RN), which was called “Alternative2” architecture. It’s assumed that Rel-10 Relay is deployed for improving cell edge throughput, cell range extension, etc but only for stationery use.
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Figure1. Rel-10 Relay Architecture

In Rel-11 Mobile Relay, several possible architectures have been proposed in [2]. The only currently discussed scenario for a Rel-11 Mobile Relay is its use for high speed train. The possibility for a collocated deployment of a Rel-10 fixed Relay and an Rel-11 Mobile Relay will be analyzed in next section.
3   Discussion

It can be assumed that the high speed train traverses through both, urban area and rural area.  Normally both areas are already covered by existing (D)eNBs. When the operators decides to introduce Rel-11 Mobile Relay, they want to upgrade the existing (D)eNB to have additional donor capability and/or to add cell(s) for Mobile Relay from CAPEX/OPEX point of view. Then, it would be possible for the DeNB to provide the donor capabilities for both Rel-10 Relay and Mobile Relay as shown in Figure 2. If the existing (D)eNB can not be upgraded for Mobile Relay, the operators have to deploy specific DeNBs serving only the Mobile Relay backhaul links along the railway tracks. This leads to significant increase for their CAPEX/OPEX.
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Figure 2: Collocated scenario with Fixed Relay and Mobile Relay functions at same DeNB

In addition to above scenario, we can consider one more feasible scenario based on “Separate type eNB” but still based on the architecture as decided for fixed Relay in Rel-10. In this scenario, the DeNB is assumed to consist of a baseband part (e.g. BBU: Baseband Unit) that is perceived by the Core Network as a DeNB and multiple radio parts (e.g. RRH: Remote Radio Head). BBU is located at a centralized place for baseband pooling and multiple RRHs are located in the coverage areas. A part of the RRHs can be placed at optimized locations, e.g. along the railway tracks for Mobile Relay backhaul link as shown in Figure 3.
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Figure 3: Collocated scenario with Fixed Relay and Mobile Relay functions at same BBU
In figure 3, BBUs are located far from RRHs and RRHs are deployed based on desired coverage area. Some RRHs are used to provide normal cell coverage including serving for Rel-10 fixed relay backhaul link connection; the other RRHs would be used as rail road coverage purpose for Mobile Relay. Then, the BBUs have to support DeNB functions for both Rel-10 Relay and Mobile Relay. 
As the result of above discussion, we can consider that support for the collocated scenario with donor functions for both Fixed Relay and Mobile Relay in same DeNB is feasible scenario. Therefore, we shall require support for the collocated scenario when we down select Mobile Relay architectures. 
Proposal: RAN3 shall consider support for the collocated scenario with donor functions for both Rel-10 Relay and Mobile Relay in same DeNB as a mandatory requirement for all architectural solutions
4   Conclusion
 In this contribution, feasibility on collocated scenario with donor functions for both Rel-10 Relay and Mobile Relay was discussed.
Proposal: RAN3 shall consider support for the collocated scenario with donor functions for both Rel-10 Relay and Mobile Relay in same DeNB as a mandatory requirement for all architecture solutions. 
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