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Classification of WI and linked work items
2.0
Primary classification *

This work item is a … *

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any)

	Unique ID
	Title
	Nature of relationship

	
	Mobile Relay for EUTRA
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
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	Organization
	Document
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Go to §3.
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	Unique ID
	Title
	TS
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	TS or CR(s)
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Go to §3.
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	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS
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Test spec *
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	Unique ID
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2.3.5
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2.4

Work task *
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3 Justification *

High speed public transportation is being deployed worldwide at an increased pace. Hence, providing multiple services of good quality to users on high speed vehicles is important yet more challenging than typical mobile wireless environments also due to the following reasons:
· Reduced handover success rate: for high speed UEs, handover occurs much more frequently. With a mass of UEs performing handover at the same time, the handover success rate is reduced, due to excessive signaling overhead and the fact that tracking area update (TAU) is provided in a short time period. Furthermore, UE measurements in high speed environments are typically less accurate than low speed environments.
· Degraded throughput due to high Doppler effects: impairments caused by high Doppler include frequency estimation errors and channel estimation errors. The achievable throughput with these impairments can be significantly reduced compared to low speed environment. Specific eNB/UE implementations to combat these impairments are possible, at the expense of additional cost.
Although dedicated network planning may be used to alleviate the above issues, the quality of service for UEs on high speed vehicles remains to be improved. Mobile relay (a relay mounted on a vehicle wirelessly connected to the macro cells) is a potential technique to solve the above problems. A mobile relay is a base station/access point mounted in a moving vehicle likely to provide at least the following key functions: 

1) Wireless connectivity service to end users inside the vehicle

2) Wireless backhauling connection to on-land network

3) Capability to perform group mobility
4) Capability to allow different air interface technologies on the backhaul and access link 
Handover success rate can be improved via mobile relays, where excessive handover signaling is avoided by performing a group mobility procedure instead of individual mobility procedures for every UE. Mobile relay can also improve spectrum efficiency by exploiting more advanced antenna arrays and signal processing algorithms than normal UEs. In addition, separate antennas for communication on backhaul and access link can be used to effectively eliminate the penetration loss through the vehicle. With UEs connected to a close by relay node on board, the required transmit power of the UEs is much less, leading to significant UE power saving and increased UE battery life. Effectively mitigating the impairments mentioned above may lead to more efficient utilization of radio resources, thereby impacting the operator’s CAPEX and OPEX. Furthermore, with mobile relays, only one radio access system is required on the backhaul link, which can possibly reduce the number of radio access systems required at macro NBs along the vehicle path. 
L1 repeater (mounted on a vehicle) is an alternative technique in fast-moving environments. L1 repeaters amplify and forward signals of a certain frequency band. Since repeaters do not re-generate the received signal, they are useful when deployed at positions with advantageous SINR. Repeaters with an indoor and an outdoor antenna will have good channel conditions towards the UEs for improved UL and towards the network for improved DL transmissions. In addition such repeaters overcome the wall or window penetration loss. Being connected through a L1 repeater, UEs can reduce their transmit power, which increases UE battery life. L1 repeaters are transparent and do not have an impact on radio interface standards. 
Observing the potential benefits of mobile relay for high speed application and the fact that only stationary relay nodes are specified in Rel-10, it is proposed to start a new study item on mobile relay in Rel-11.
4 Objective *

The objective of this study item shall focus on the backhaul design of mobile relays, including the following aspects:
· 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

· Evaluate suitable mobile relay system architecture and procedures, including procedures for group mobility (RAN3)

· Comparison based on higher layer considerations, e.g.
· Group mobility, etc. (RAN3)
· Radio protocol impact, etc. (RAN2)

· Comparison based on PHY layer considerations, e.g.  Doppler effect, etc. (RAN1)

· Identify possible impact on deployment and performance aspects (RAN4)

This study item shall consider the related L1 work in other Rel-11 work/study items.
5
Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects
None
8
Security Aspects

None
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[None in the case of Study Items]
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