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1. Introduction
In RAN Plenary meeting #53, a new Rel-11 SI on Mobile Relay for E-UTRA was approved [1]. The main objective of the SI is to identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments. And it was agreed that the target deployment scenarios should be identified firstly. 
This contribution aims to identify the target deployment scenarios and is organized as follows: In section 2.1, the challenges of covering for fast-moving environment are discussed firstly. In section 2.2, two typical high speed scenarios, i.e. highway scenario and high speed train scenario, are analyzed and the high speed train scenario is proposed to be studied as the main target deployment scenario. Finally, a summary of proposals is presented in Section 3.
2. Discussion
2.1. Challenges of Covering for Fast-moving Environment
Network deployment for fast moving environment faces much more challenges than for slow moving environment. The reasons can be summarized as follows:
[1] Severe Doppler frequency shift
The effect of Doppler frequency shift is produced by the moving of UE, and is directly proportional with the UE’s velocity. For example, the maximum unidirectional Doppler frequency shift for LTE system working on 2.6GHz is 842Hz when the speed of UE reaches 350km/h. What’s more, in case no Doppler frequency shift correction mechanism is implemented by UE, the uplink Doppler frequency shift of UE signaling will be 842*2Hz i.e. more than 10% of the LTE system subcarrier bandwidth. The demodulation performance of eNB will be degraded greatly.
[2] High penetration loss
To achieve higher speed, the vehicle with better airtight carriage is necessary, which also causes higher penetration loss of the radio signals to/from UEs inside the carriage. This higher penetration loss further results in the increasing of the transmission power and the higher requirements to the reference sensitivity at both base stations side and UEs side. .

[3] Low handover success rate
In high speed scenario, UE may not have enough time to finish measurement and reporting before the wireless connection breaks from the source cell. Hence the handover success rate will drop significantly. Given there are a lot of UEs in one vehicle, the signalling congestion caused by simultaneous UE handover and TAU procedures further lower  the UEs’ handover success rate.

[4] Low UE battery life

The UE battery life is shortened in fast-moving environment. To overcome the high penetration loss, the UEs inside a vehicle needs to increase their transmission power. In addition, performing handover and TAU frequently also increases the UE’s battery consumption. Therefore, the users traveling by vehicle are often bothered by the low battery life.

[5] High CAPEX and OPEX
As known to all, for fast-moving environment special efforts on network planning are needed to improve the network performance, which will cost much CAPEX and OPEX. Considering there are various types of UEs supporting different RATs e.g. GSM, UMTS and LTE in the same vehicle, the operator needs to deploy corresponding BTSs along the vehicle path. The CAPEX and OPEX are directly proportional with the number of RATs supported along the vehicle path.

Proposal1: RAN3 to confirm that following challenges in covering for fast-moving environment to be considered during study of this SI.

· Severe Doppler frequency shift

· High penetration loss

· Low handover success rate

· Low UE battery life
· High CAPEX and OPEX

2.2. Target Deployment Scenarios
It should be a common understanding that the high speed train scenario will be studied under this study item according to the discussion on the mobile relay SID, and the challenges in section 2.1 in high speed train scenario are obvious. We discuss whether other fast-moving scenarios e.g. highway scenario should be studied besides high speed train scenario below. 
In our view, the speed of automobile is much lower than train scenario, and the challenges mentioned in 2.1 for highway scenario are not obvious. Generally speaking, a high speed train can run faster than twice the speed limits of most highways. Therefore, the Doppler frequency shift suffered by a UE in automobile is much less severe than that in a high speed train. Again, due to low-moving speed, a UE usually has enough time to perform measurements and reporting in highway scenario. Hence, the handover success rate is not low in highway scenario. Meanwhile, the airtight of high speed train is much better than that of automobile. What’s more, there are a lot of obstructs on a train, such as the back of seats and the clapboard between sleeper rooms. These make the UE experience less penetration loss in highway scenario than in high speed scenario. A benefit of low penetration loss in highway scenario is the UEs’ battery consumption reduction. Taking the above analysis into account, there is no strong requirement for special deployment optimization for the highway scenario.
Proposal2: RAN3 to confirm the high speed train scenario as the main target deployment scenario to study in this SI.
3. Conclusion
According to the discussion in section 2, it’s proposed:

Proposal1: RAN3 to confirm that following challenges in covering for fast-moving environment to be considered during study of this SI.

· Severe Doppler frequency shift 
· High penetration loss

· Low handover success rate

· Low UE battery life
· High CAPEX and OPEX

Proposal2: RAN3 to confirm the high speed train scenario as the target deployment scenario to study in this SI.

4. References

[1] RP-111377 New Study Item Proposal: Mobile Relay for E-UTRA  CATT, CMCC, CATR, China Telecom
[2] R3-110656 Requirements for supporting high speed train scenario in LTE CMCC

PAGE  
2
R3-112399

