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1   Introduction
The SI, mobile relay for E-UTRA [1], aims at studying the problems introduced by the deployment of high speed public transportation, and improving the network performance. This document is to provide some deployment scenarios for mobile relay to discuss and to propose to use multiple antennas with small coverage for each antenna.
2   Discussion
As mentioned in the SID [1], there are several typical problems UEs in high speed public transportation:
1. A mass of UEs performing handover at the same time, results in excessive signaling overhead;

2. Commonly, the penetration loss is large, results in the reduction of cell coverage.

3. UE measurements in high speed environments are typically less accurate;
4. Degraded throughput due to high Doppler effects.

However these problems are not only for high speed public transportation, but also for other public transportations. Here we list three major scenarios which can achieve benefits from the mobile relay solution:
· High speed trains: all the problems above are critical for high speed trains;

· Normal speed trains: problem 1 and 2 are critical;
· Metropolitan railway: problem 1 and 2 are critical.

For all the deployment scenarios above, the penetration loss can be or partly be eliminated by proper designing of the antennas of the relay nodes. For operator, this means larger cell coverage, reduced sites number, and lower cost. Group mobility can efficiently handle the excessive signalling overhead caused by a mass of UEs performing handover at the same time.

Proposal 1: The major work load should be focused on high speed trains scenario, and if needed and possible, we should also take the normal speed trains and Metropolitan railway scenarios into account.

Regarding the above deployment scenarios, the signal of the relay nodes shall be limited in the coaches of the trains to avoid any effect on the UEs outside the coaches when the relay nodes are fast moving together with the trains. Figure 1 illustrates the situation that mobile relay signal effects normal UEs.
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Figure 1 Mobile relay signal effect the normal UEs
To achieve this, it is proposed to use multiple antennas with small coverage for each antenna, as illustrated in Figure 2.
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Figure 2 Mobile relay with multiple antennas in one coach
Proposal 2: It is proposed that using multiple antennas with small coverage for each antenna to control the mobile relay coverage, to reduce the effect on normal UEs.

Proposal 3: If proposal 2 is agreed, it is proposed that RAN4 should take proposal 2 into account when identifying possible impact on the impact on deployment and performance aspect.
3   Proposals
In this document, we give some considerations on mobile relay deployment. We also describe why and how to control the mobile relay signal to avoid the effect on normal UEs. And we give the following proposals:
Proposal 1: The major work load should be focused on high speed trains scenario, and if needed and possible, we should also take the normal speed trains and Metropolitan railway scenarios into account.

Proposal 2: It is proposed that using multiple antennas with small coverage for each antenna to control the mobile relay coverage, to reduce the effect on normal UEs.

Proposal 3: If proposal 2 is agreed, it is proposed that RAN4 should take proposal 2 into account when identifying possible impact on the impact on deployment and performance aspect.

4   Reference

[1] RP-111377 “New Study Item Proposal: Mobile Relay for E-UTRA”, CATT, CMCC, CATR, China Telecom.
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