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This document addresses the changes for MIMO TR after re-updating of the WI definition in RAN#19 as well as after finalizing the SCM work and discussions in TSG RAN WG1#32 (Paris, based on [5]). All the simulation specific assumptions are suggested to move into TR 25.966. Especially, the focus of MIMO TR is clarified, and TR is suggested to divide into FDD DCH, FDD HSDPA and TDD parts covering layers 1, 2 & 3.  
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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 captures the working assumptions and evaluation criteria of the different techniques being considered for Multiple-Input Multiple-Output (MIMO) in UTRA.

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.



Simulation assumptions are considered in TR 25.996.
3
Background and introduction


In RAN#11 plenary the work item was approved for MIMO stating that MIMO shall be optional at the UE, in RAN#18 it was extended to cover TDD, and in RAN#19 it was further updated with the following description:

The purpose of this work item is to improve system capacity and spectral efficiency by increasing the data throughput in the downlink within the existing 5MHz carrier. This will be achieved by means of deploying multiple antennas at both UE and Node-B side.
The technical objective of this work item is the integration of MIMO functionality in UTRA, in line with recommendations from WG1, to improve capacity and spectral efficiency. The works tasks include the support for both FDD and TDD. In those cases where differences between FDD and TDD are identified, they should be considered as separate work tasks.

4
Requirements for the evaluation of techniques for Multiple-Input Multiple-Output for UTRA
The following considerations should be taken into account in the evaluation of the different techniques proposed for MIMO for UTRA.

1. The focus will be on  UTRA using MIMO techniques and on the additional or modified uplink signalling required to support MIMO.

2. MIMO will be evaluated according to standard UTRA requirements unless otherwise noted.
3. Specifications which are not explicitly stated in this technical report will follow those found in the  appropriate specification.

4. MIMO proposals shall be comprehensive to include techniques for 1, 2 or 4 antennas at the Node B and 1, 2, or 4 antennas at the UE. In this document, we will use the notation (x,y) to denote a system with x Node B antennas and y UE antennas. The cases  (1,1) , (2,1), (1,2), (2,2) and (1,4) shall be considered as reference. Any proposal shall cover one or more of the following antenna configurations and be restricted to only these: (2,2), (2,4), (4,1), (4,2), (4,4). 
5.  MIMO should be considered as a continuation/extension of the existing techniques covering the range of data rates from low to high UE geometry. 
6. The configurations of the multiple antennas at both the Node B and UE shall be specified. For a specific Node B configuration, description of all UE categories should be presented.
.  

7. . Operation of MIMO UE should be specified for all channels/situations.
8. The semantic associated with the feedback bits from the UE to Node B and the use of these bits shall be specified.

9. Physical layer control and signalling messages shall be specified.  
10. Higher-level signalling on both uplink and downlink shall be specified (see sections: Requirements for RAN WG2 & WG3)

11. For evaluation, an example description of the receiver algorithms shall be specified by the proponent.
12. The impact on non-MIMO UEs shall be specified , both for HS- and dedicated channels (both MIMO & non-MIMO UE’s). No significant drawback from MIMO extension is allowed.
13. An analysis of its complexity shall be provided compared to  existing solutions (both UE’s and node B’s), especially in terms of RF complexity, memory requirements, requirements on UE size, computational complexity, algorithm (hardware) reusability, signalling requirements.  An analysis of migration from earlier releases  to MIMO should also be provided in terms of, for example, antenna configurations and techniques. 
14. The overall goal with introducing MIMO is to strengthen the UTRA system as a reliable and cost effective access technique in urban and sub-urban areas. Main goal is to  enlarge the coverage for medium peak rates. 
15. In HSDPA, an example of the channel quality metric used for rate adaptation shall be specified by the proponent
16. For HSDPA, the techniques accepted shall be optimised at speeds typical of urban environments but techniques should apply at other speeds also. Full mobility shall be supported, i.e., mobility should be supported for high-speed cases also, but optimisation should be for low-speed to medium-speed scenarios. 
17. 
Part I: FDD Dedicated Channels

Layer 1 

Requirements for RAN WG2 

Requirements for RAN WG3
PART II: FDD High Speed Channels 
Layer 1 

II.1

Basic physical layer structure of HS-DSCH for MIMO

{This section should describe the HS-DSCH physical layer structure which is distinct from the non-MIMO HSDPA system.}

II.1.1 Adaptive modulation and coding schemes

II.1.2.1 

Modulation and channel coding 

{This section should describe the range of HS-DSCH modulation and channel coding options, including rate matching.}

 II.1.2.2
Transmission algorithms

{This section should describe the incorporation of the modulation and coding options and distribution of data streams to the multiple transmit antennas.}

 II.1.2.3
Physical layer aspects for MCS Selection 

{This section should describe the physical layer aspects of the MCS selection e.g. what measurements are needed (if any) and also what signalling (uplink and downlink) is needed to support Adaptive Modulation and Coding . It should describe the channel metric used for MCS selection and the interpretation of the feedback bits at the Node B.}

II.1.3
Associated Signalling 

II.1.3.1
Downlink

{This section should describe the HS-DSCH-related downlink signalling which is distinct from the non-MIMO HSDPA system.}

 II.1.3.2
Uplink 

{This section should describe the HS-DSCH-related downlink signalling which is distinct from the non-MIMO HSDPA system..}

II.1.2 UE Capability

{This section should describe the parameters(e.g. number of antennas, modulation, codes etc.) based on which the UE capability are classified. It should also describe the receiver algorithms used for each antenna configuration and transmission algorithm.}
II.1.3 Complexity
{This section should describe the expected complexity impact on the UE (e.g. power consumption, RF, baseband, memory etc).}
II.1.3.1 Analysis of User Equipment Complexity
II.1.3.2 Analysis of Node B impacts
II.1.4 Backward compatibility

II.1.5 Interoperability
{Any potential interoperability problems with existing L1 features to be evaluated here.}
II.1.6 Overview of changes required in the specification
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II.1.6 Annex: History

	V 0.0.0
	Aug 2001
	Presented at RAN WG1 #21 Turino as R1-01-0879
	

	V 0.0.1
	Nov 2001
	Presented at RAN WG1 #22 Jeju as R1-01-1127
	Incorporate minor revisions from reflector and RAN WG1 #21 meeting.

	V1.0.0
	Dec 2001
	Approved at RAN #14 Kyoto
	

	V 1.0.1


	Feb 2002
	Presented at RAN WG1 #24 Orlando as R1-02-0486
	Incorporate new requirements


Requirements for RAN WG2 

Requirements for RAN WG3
Part III TDD




