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Classification of DL MIMO Modes

Joerg Schaepperle, Juergen Otterbach, Andreas Riegg *
Alcatel-Lucent, Bell Labs Germany

Introduction

To meet 16m and IMT-Advanced requirements for speeffciency and throughput, it is required toidefan
appropriate number of different MIMO modes to impdhe performance under different channel conaktio
According to [1] 85.7, in 16m a minimum requiremenR TX antennas at the BS and 2 RX antennasatith
is foreseen. Target antenna configuration is 4l €BE 802.16m shall further support single-user @uudti-user
MIMO techniques. This allows a variety of possialgenna configurations and transmission schemies to
defined in the 16m TG.. This contribution proposesans for classification of DL MIMO modes in IEEE
802.16m. Objective is to identify required moded & avoid unnecessary options. Furthermore the
classification will help to optimize control struces for these MIMO modes. Some examples of egistind
new DL MIMO modes for 802.16m are given, but th&érdon of the complete set of DL MIMO modes ig fo
further study.

DL MIMO Modes

The DL MIMO modes are characterized by
* Number of Tx antennas
* Number of encoded data streams
* Number of mobile stations (MSs) served, each M8dalentified e.g. by the CID of its connection.
* Number of used orthogonal pilot patterns
* Matrix that maps information symbols to time slatsl antennas
* Mapping of encoded data streams to matrix elements

Examples are shown in Table 1.

Matrix definitions A2, B2, A4, B4 and C4 are defthaccording to [2], § 8.4.8 and the number retiethe
number of TX antennas. Matrix D4 is defined as

[s].
Number of Number of Number of Matrix  Mapping of Number of Comment
Tx antennas encoded orthogonal encoded stream subscriber
data streams pilot to matrix stations
patterns elements
2 1 2 A2 Encoded stream #0: | 1 STC
S1, S2
2 1 2 B2 ggcgdzed stream #0: | ] SM vertical encoding
2 2 2 B2 g;coded stream #0: | ] SM horizontal
Encoded stream #1: enCOdlng
S2
2 2 2 B2 Encoded stream #0: | 2 SM horizontal

! parts of this contribution are based on work sujggioby the FP7 project WiIMAGIC
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S1
Encoded stream #1.:
S2

encoding

Encoded stream #0:
S1, S2, S3, S4

STC

Encoded stream #0:
S1, S2, S3, S4

SM

Encoded stream #0:
S1, S2, S5, S7
Encoded stream #1:
S3, S4, S6, S8

SM

Encoded stream #0:
S1
Encoded stream #1:
S2
Encoded stream #2:
S3
Encoded stream #3:
S4

MU-MIMO, 4 users

Encoded stream #0:
S1
Encoded stream #1:
S1

Superposition

Encoded stream #0:
S1
Encoded stream #1.:
S1
Encoded stream #2:
S2
Encoded stream #4:
S2

Superposition

Table 1: Existing and new DL MIMO modes

To achieve capacity in broadcast channels, moddgsnuimber of streams larger than the number ohaaie at
the transmitter are included. These allow signifiaenprovement of system throughput by applying truger
techniques different from conventional SDMA. Foedh, joint detection may be required at the receive

Proposed Text for SDD
- Start of Ext

IEEE 802.16m supports different DL MIMO modes fdfetent channel conditions. The modes are

characterized by
*  Number of Tx antennas
 Number of encoded data streams

* Number of mobile stations (MSs) served, each M8dalentified e.g. by the CID of its connection.

* Number of used orthogonal pilot patterns
* Matrix that maps information symbols to time slatel antennas

* Mapping of encoded data streams to matrix elements

Examples for MIMO modes are given in Table 1. Addial MIMO modes and the required control structure

are for further study.

[Note to the Editor: add Table 1 here]
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End of text

Abbreviations

SU-MIMO  single-user MIMO
MU-MIMO  multi-user MIMO

STC Space Time Coding

SM Spatial Multiplexing

CID Connection Identifier

SDMA Space-division multiple access
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