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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope
The present document is the technical report for the study item on Mobile Relay for E-UTRA [1], which was approved at TSG RAN#53. The objective of the SI is to first identify the scenario(s) and requirements then identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions in fast-moving environments.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
RP-111377: SID “New Study Item Proposal: Mobile Relay for E-UTRA”
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]
3GPP TR 36.912: "Further Advancements for E-UTRA (LTE-Advanced)".
[4]
3GPP TR 36.806: "Relay architectures for E-UTRA (LTE-Advanced)".
[5]

3GPP TR 36.814: “Further advancements for E-UTRA physical layer aspects”.

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:
<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [2].

<ACRONYM>
<Explanation>
4
Scenario(s) and requirements
4.1
Scenario

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. 

The mobile relay SI focuses on the high speed train scenario as the target deployment scenario to study. High speed train scenario can be characterized as:

· The trains operated with high speed, e.g. 350km/h

· Known trajectory

· High penetration loss of the radio signal through the well shield carriages

· UEs on the trains are stationary or move at pedestrian speed w.r.t. relay nodes

· …
A reference scenario for high speed train is depicted in Figure 1. 
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Figure 1: A reference scenario for high speed train

The TGV Eurostar in Europe is 393m long, moves at speed reaching 300 km/h. The Shinkansen in Japan has similar characteristics, with 480 m long, 300 km/h of commercial speed. The high speed train in China is 432 m long moving at speed reaching 350 km/h.

Due to fast moving and well shield carriage, the network in high speed train scenario faces severe Doppler frequency shift and high penetration loss, reduced handover success rate and increased power consumption of UEs.

Mobile relays (when deployed) are mounted on the high speed train; communicate with DeNBs along the railway by outer antenna e.g. installed on top of the train, and serves UEs inside carriages by inner antenna installed inside the carriages. 
4.2
Requirements

· Spectrum model

The mobile relay study should be based on the scenario that both backhaul link spectrum and access link spectrum belong to the same operator. It’s FFS whether the scenario in which operator A for backhaul link spectrum and operator B for access link spectrum is also studied in this SI.

· Multi-RAT support
One operator may have multiple RATs in operation. In order to reduce the effort of optimizing the deployment for high speed train scenario, multi-RAT support of mobile relay should also be studied, which means to allow LTE on backhaul link and different air interface technologies, e.g.  LTE/3G/2G, on the access link. 

· In-band and Out-band operation
Both in-band (when applicable) and out-band mobile relay will be considered in this study item. The concepts of in-band and out-band relay are defined in TR36.814 [5].
5
Solutions

5.1
Existing solutions

5.2
Mobile relay
5.2.1
Functions
5.2.2
Architecture

6
Comparison

7
Conclusions

Annex A: Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2011-10
	
	
	
	
	TR skeleton
	0.0.0
	0.0.1

	2011-11
	
	
	
	
	Scenario and requirements
	0.0.1
	0.0.2

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	





