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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

This document is related to the technical report for the study item “Study on CoMP for LTE with Non-Ideal Backhaul” [1]. The purpose of this TR is to help TSG RAN WG1 to assess the performance benefits of CoMP operation involving multiple eNBs with non-ideal backhaul and the required specification support for the inter-eNB operation.
This activity involves the Radio Access work area of the 3GPP studies and has potential impacts both on the Mobile Equipment and Access Network of the 3GPP systems.
This document is intended to gather all information and draw a conclusion on way forward.
This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
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-130847, "Study on CoMP for LTE with Non-Ideal Backhaul". 
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]
3GPP TR 36.819: "Coordinated multi-point operation for LTE physical layer aspects".
3
Definitions, symbols and abbreviations

3.1
Definitions

Void
3.2
Symbols

Void
3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TS 21.905 [2] and the following apply:
4
Introduction
[Editor’s note: Capturing Justification and Objective sections of [1].]

At the 3GPP TSG RAN #60 meeting, the Study Item Description on “Study on CoMP for LTE with Non-Ideal Backhaul” was agreed for Release 12 [1]. Coordinated multi-point (CoMP) transmission and reception was introduced in LTE-Advanced Rel. 11 as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput [3]. However, CoMP in Rel-11 did not address the specified support of CoMP involving multiple eNBs with non-ideal backhaul. Due to this limitation, the operators having non-ideal backhaul may not be able to take performance benefit from CoMP operation. Accordingly, this study item aims at evaluating the performance benefits and identifying potential standardization impacts for candidate CoMP techniques involving multiple eNBs with non-ideal backhaul. The detailed objectives are as follows.
· RAN1 evaluate coordinated scheduling and coordinated beamforming including semi-static point selection/muting as candidate techniques for CoMP involving multiple eNBs with non-ideal but typical backhaul and, if there is performance benefit, recommend for which CoMP technique(s) signalling for inter-eNB operation should be specified, considering potential impact on RAN3 work. 

· In the evaluations, consider the level of backhaul delay achievable with non-ideal backhaul.
· Evaluation should be on the CoMP operation between macro eNBs (CoMP scenario 2 except for the backhaul assumptions), between macro eNB and small cell eNB (small cell scenario #1 with non-ideal backhaul), and between small cell eNBs (small cell scenario #2a with non-ideal backhaul). 

· The study will take into account the outcome of the small cell enhancement study item and previous work on Rel-11 CoMP SI/WI.
5
Scenarios and CoMP Techniques
[Editor's note: This section will capture (1) network scenarios and (2) candidate CoMP techniques in consideration]
5.1
Network Deployment Scenarios
5.2
Potential CoMP Techniques
[Editor's note: This section will describe candidate techniques for CoMP involving eNBs with non-ideal backhaul.]

6
Evaluation Results
7
Network Signalling for Inter-eNB Operation
[Editor's note: This section will capture the study on network signalling needed to achieve the system level gain from candidate CoMP techniques]
8
Conclusion 
[Editor's note: This section will capture the RAN1conclusion on potential CoMP techniques for specification support,and further recommend for which CoMP technique(s) signalling for inter-eNB operation should be specified, considering potential impact on RAN3 work]
Annex A: Evaluation Assumptions
[Editor's note: This annex will capture the evaluation model agreed for performance evaluation in RAN WG1.]
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