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A method and a system for selecting a pre-coding matrix in a
closed loop MIMO system are provided. The method
includes: traversing all pre-coding matrices and respectively
calculating a CINR corresponding to each pre-coding matrix;
and obtaining an MCS according to a CINR corresponding to
a pre-coding matrix, calculating a spectral efficiency corre-
sponding to the MCS, and selecting a pre-coding matrix with
a largest spectral efficiency. According to the method and
system provided by the present disclosure, an appropriate
pre-coding matrix can be selected. By using the appropriate
pre-coding matrix in the closed loop MIMO system, the chan-
nel quality, the throughput of a closed loop multiplexing
system in the scenario that the channel changes slowly, and
the gain can be improved. Besides, the method of the present
disclosure can avoid calculation of the BER formula on the
premise of a large number of assumptions, and reduce the
computation complexity.
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METHOD AND SYSTEM FOR SELECTING
PRE-CODING MATRIX IN CLOSED LOOP
MULTI-INPUT MULTI-OUTPUT SYSTEM

TECHNICAL FIELD

[0001] The present disclosure relates to the field of com-
munications, and more particularly to a method and a system
for selecting a pre-coding matrix in a closed loop Multi-Input
Multi-Output (MIMO) system.

BACKGROUND

[0002] MIMO is one ofthe most important technologies for
realizing a high data rate required in a radio data system. Data
streams can be transmitted via MIMO so as to improve the
system throughput. Currently, MIMO is applied to most 3G
and 4G radio standards, e.g. World interoperability for Micro-
wave Access (WiMAX) technology, Time Division-Synchro-
nous Code Division Multiple Access (TD-SCDMA) and
Long Term Evolution (LTE) technology.

[0003] The transmission schemes of the MIMO system are
mainly classified as two types: open-loop MIMO system and
closed-loop MIMO system. A closed-loop MIMO system
feeds channel information at a receiver back to a transmitter
and then performs operations such as pre-coding and beam-
forming on the transmission data. But reciprocating commu-
nication is not performed by a receiver and a transmitter in an
open-loop MIMO system, thus channel information cannot
be fully utilized. In a scenario that a channel changes slowly,
aclosed-loop pre-coding MIMO system needs to improve the
system performance by using the fed-back channel informa-
tion. Since a feedback link occupies the system overhead, in
a practical system, a partial feedback technology is used to
allocate a limited feedback channel between a mobile phone
and a base station to feed back important information of the
channel and realize multiplexing technology. In order to
reduce the signaling overhead of a reverse link and the fed-
back information of a pre-coding system, an LTE system
adopts a codebook-based pre-coding technology to improve
the spectral efficiency of a system. For an LTE closed-loop
MIMO system, a pre-coding matrix and a corresponding
index value are specified in a protocol. A receiver selects an
optimal pre-coding matrix according to a certain criterion and
feeds a Precoding Matrix Indicator (PMI) back to a transmit-
ter which then obtains the pre-coding matrix according to the
PMI and performs pre-coding on transmission signals.

[0004] Criteria for estimating PMI in the existing closed-
loop MIMO system include the Minimum Mean Squared
Error (MMSE) matrix trace criterion, the maximum channel
capacity criterion and the optimal Bit Error Rate (BER) selec-
tion criterion etc.

[0005] In a non-singular case, the gain of a closed loop is
not large than that of an open loop according to the MMSE
matrix trace criterion; a calculated theoretical channel capac-
ity can not be actually achieved and there is no gain in the
Frame Error Rate (FER) performance according to the maxi-
mum channel capacity criterion; while the optimal BER
selection criterion is equivalent to the maximum throughput
criterion and has a shortcoming that its calculation formula is
obtained on the premise of a large number of assumptions.
Therefore, the existing pre-coding matrix selecting methods
have some disadvantages.
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SUMMARY

[0006] The present disclosure provides a method for select-
ing a pre-coding matrix in a closed loop MIMO system,
which is able to select an appropriate pre-coding matrix.

[0007] The present disclosure adopts the following techni-
cal solution:
[0008] According to an aspect, the present disclosure dis-

closes a method for selecting a pre-coding matrix in a closed
loop MIMO system. The method includes the following
steps:

[0009] A. traversing all pre-coding matrices and respec-
tively calculating a Carrier to Interference Noise Ratio
(CINR) corresponding to each pre-coding matrix;

[0010] B. obtaining a Modulation Coding Scheme (MCS)
according to a CINR corresponding to a pre-coding matrix,
calculating a spectral efficiency corresponding to the MCS,
and selecting a pre-coding matrix with a largest spectral effi-
ciency.

[0011] Inthe method for selecting a pre-coding matrix in a
closed loop MIMO system, Step B may include:

[0012] BI1.mapping CINRsto MCS initial values (MCSin-
its) according to a CINR-MCSinit mapping relation table, and
filtering the MCSinits;

[0013] B2. calculating a modification value AMCS of a
filtered MCSinit;

[0014] B3. modifying the filtered MCSinit with the modi-
fication value AMCS to obtain an MCS;

[0015] B4. calculating a spectral efficiency corresponding
to the MCS, selecting the pre-coding matrix with the largest
spectral efficiency, converting the MCS into a corresponding
Channel Quality Indicator (CQI), and recording a Rank (RI)
corresponding to the selected pre-coding matrix.

[0016] Inthe method for selecting a pre-coding matrix in a
closed loop MIMO system, the method may further include:
after Step B4, reporting a CQ], a Pre-coding Matrix Indicator
(PMI) and the RI corresponding to the pre-coding matrix with
the largest spectral efficiency.

[0017] Inthe method for selecting a pre-coding matrix in a
closed loop MIMO system, in Step B1, the MCSinits may be
filtered according to the following way:

[0018] if the MCSinits after mapping are the same, then
selecting any one of the MCSinits;

[0019] ifthe MCSinits after mapping are different, then the
MCSinits are filtered according to the following way:
[0020] in the case of a single data stream, selecting an
MCSinit which corresponds to a higher CINR;

[0021] in the case of double data streams, selecting an
MCSinit which corresponds to a higher sum of CINRs, and if
the sums of the CINRs corresponding to the MCSinit are
equal, then selecting an MCSinit in which there is a smaller
difference between corresponding CINRs.

[0022] Filtering the MCSinits in Step Bl may further
include: in the case that multiple PMI throughputs or multiple
spectral efficiencies are the same, selecting an MCSinit with
asmaller RI preferentially; if RIs are the same and RI=1, then
selecting an MCSinit with a larger CINR; if RI is larger than
1, then selecting an MCSinit in which there is a smaller
difference between CINRs of the two code streams preferen-
tially; and if all CINR differences of the two code streams are
the same, then selecting any one of the MCSinits.

[0023] Inthe method for selecting a pre-coding matrix in a
closed loop MIMO system, the modification value AMCS in
Step B2 may be obtained according to the following way:
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[0024] B21.determining an initial value of AMCS, a maxi-
mum value of AMCS, a minimum value of AMCS, an upper
limit value of Block Error Rate (BLER) and a lower limit
value of BLER;

[0025] B22.ifthe BLER is lower than the lower limit value
for N consecutive times, then adding 1 to AMCS, wherein the
AMCS does not exceed the determined maximum value of
AMCS; if the BLER is higher than the upper limit value for M
consecutive times, then deducting 1 from AMCS, wherein
AMCS is not smaller than the determined minimum value of
AMCS; in other cases, AMCS remains unchanged.

[0026] Inthe method for selecting a pre-coding matrix in a
closed loop MIMO system, the modified MCS value in Step
B3 may be calculated according to the following way: adding
up the AMCS and the MCSinit, wherein a range of the MCS
is restricted within a range specified in an LTE protocol.
[0027] According to another aspect, the present disclosure
further discloses a system for selecting a pre-coding matrix in
a closed loop MIMO system, including a CINR calculating
module and an MCS calculating module, wherein

[0028] the CINR calculating module is configured to
traverse all pre-coding matrices and respectively calculate a
CINR corresponding to each pre-coding matrix;

[0029] the MCS calculating module is configured to obtain
an MCS according to a CINR corresponding to a pre-coding
matrix, calculate a spectral efficiency corresponding to the
MCS, and select a pre-coding matrix with a largest spectral
efficiency.

[0030] Inthe system for selecting a pre-coding matrix in a
closed loop MIMO system which is disclosed by the present
disclosure, the MCS calculating module may include a map-
ping and filtering sub-module, a AMCS calculating sub-mod-
ule, a modifying sub-module and a selecting sub-module,
wherein

[0031] the mapping and filtering sub-module may be con-
figured to, according to a CINR-MCSinit mapping relation
table, map CINRs to MCS initial values (MCSinits) and filter
the MCSinits;

[0032] the AMCS calculating sub-module may be config-
ured to calculate a modification value AMCS of a filtered
MCSinit;

[0033] the modifying sub-module may be configured to
modify the filtered MCSinit with AMCS to obtain an MCS;
[0034] the selecting sub-module may be configured to cal-
culate a spectral efficiency corresponding to the MCS, select
the pre-coding matrix with the largest spectral efficiency,
convert the MCS into a corresponding Channel Quality Indi-
cator (CQI), and record a Rank (RI) corresponding to the
selected pre-coding matrix.

[0035] Inthe system for selecting a pre-coding matrix in a
closed loop MIMO system which is disclosed by the present
disclosure, the MCS calculating module may further include
areporting sub-module configured to report a CQI, a PMIand
the RI corresponding to the pre-coding matrix with the largest
spectral efficiency.

[0036] Inthe system for selecting a pre-coding matrix in a
closed loop MIMO system which is disclosed by the present
disclosure, the mapping and filtering sub-module may be
further configured to: if the MCSinits after mapping are the
same, select any one of the MCSinits; and

[0037] further configured to: if the MCSinits after mapping
are different, in the case of a single data stream, select an
MCSinit which corresponds to a higher CINR, while in the
case of double data streams, select an MCSinit which corre-
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sponds to a higher sum of CINRs, and if the sums of the
CINRs corresponding to the MCSinit are equal, select an
MCSinit in which there is a smaller difference between cor-
responding CINRs.

[0038] The mapping and filtering sub-module may be fur-
ther configured to: in the case that multiple PMI throughputs
or multiple spectral efficiencies are the same, select an
MCSinit with a smaller RI preferentially; if RIs are the same
and RI=1, select an MCSinit with a larger CINR; if RI is
larger than 1, select an MCSinit in which there is a smaller
difference between CINRs of the two code streams preferen-
tially; and if all CINR differences of the two code streams are
the same, select any one of the MCSinits.

[0039] The modifying sub-module may be further config-
ured to: determine an initial value of AMCS, a maximum
value of AMCS, a minimum value of AMCS, an upper limit
value of Block Error Rate (BLER) and a lower limit value of
BLER;

[0040] ifthe BLER is lower than the lower limit value for N
consecutive times, add 1 to AMCS and AMCS does not
exceed the determined maximum value of AMCS; if the
BLER is higher than the upper limit value for M consecutive
times, deduct 1 from AMCS and AMCS is not smaller than the
determined minimum value of AMCS; in other cases, AMCS
remains unchanged.

[0041] Compared with existing technologies, the present
disclosure has the following advantageous effects:

[0042] The present disclosure calculates a CINR of a pre-
coding matrix to obtain an MCS, and then calculates a corre-
sponding spectral efficiency so as to select an appropriate
pre-coding matrix. By using the pre-coding matrix in the
closed loop multi-input multi-output system, the channel
quality, the throughput of a closed loop multiplexing system
in the scenario that the channel changes slowly, and the gain
can be improved. Besides, the method of the present disclo-
sure can avoid calculation of the BER formula on the premise
of a large number of assumptions, and reduce the computa-
tion complexity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG. 1 exemplarily illustrates a flowchart of select-
ing a pre-coding matrix in the present disclosure; and
[0044] FIG. 2 exemplarily illustrates a system diagram of
the present disclosure.

DETAILED DESCRIPTION

[0045] The present disclosure is further described in details
below with reference to the accompanying drawings and
embodiments.

[0046] The present disclosure discloses a method for
selecting a pre-coding matrix in a closed loop MIMO system,
including the following steps:

[0047] A. traversing all pre-coding matrices and respec-
tively calculating their corresponding Carrier to Interference
Noise Rations (CINRs);

[0048] B. obtaining a Modulation Coding Scheme (MCS)
according to a CINR corresponding a pre-coding matrix,
calculating a spectral efficiency corresponding to the MCS,
and selecting a pre-coding matrix with a largest spectral effi-
ciency.

[0049] As shown in FIG. 1, there are two code streams in a
dual-input dual-output closed loop MIMO system according
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to an embodiment of the present disclosure, and a method for
selecting a pre-coding matrix includes the following steps:
[0050] Step 101: traversing all pre-coding matrices and
respectively calculate their corresponding CINRs.

[0051] For closed-loop spatial multiplexing with rank
(number of layers) of R, the formula for calculating the CINR
of thei” (i=1 . . . R) layer is described as follows:

I(GHW), I

CINR; = — .
3 (GHW), 2 + 025 (6]
JE

[0052] where G=(W7H"HW4+R )~'W7H¥ for a MMSE
(Minimum Mean Squared Error) receiver;

[0053] H represents a channel matrix and is obtained via
channel estimation;

[0054] W is a pre-coding matrix and is obtained from a
codebook in Table 1 which shows the pre-coding matrices:

TABLE 1

Number of layers v

Codebook index 1 2

0 1 [1} 1 [1 0}
NEAB! V2101

1 1 [ 1 } 1 [1 1 }
V2 l-1 V21 -1

2 1 [1} 1 [1 1]
V2Li V2l -i

3 5] R
V2 L-i

[0055] o is a constant value which can be obtained by a

noise variance; and

[0056] R, is a diagonal matrix formed by the noise vari-
ance.
[0057] Inthe case of a single code stream, CINRO, CINR1,

CINR2 and CINR3 are respectively obtained through a pre-
coding matrix whose number of layers is 1. In the case of
double code streams, CINR11 and CINR12 of code stream 1,
and CINR21 and CINR22 of code stream 2 are respectively
obtained through a pre-coding matrix whose number of layers
is 2. It is specified in an LTE protocol that the codebook
numbered 0 is in a pre-coding matrix whose number of layers
is 2 cannot be used in a closed loop, thus the codebook
numbering 0 does not take part in CINR calculation.

[0058] Step 102: according to a CINR-MCSinit mapping
relation table, mapping the CINRs to MCS initial values
(MCSinits).

[0059] The CINR-MCSinit mapping relation table is as
shown in Table 2:
TABLE 2
MCSinit (i) CINR
0 CINR<CINR_MCS0
1 CINR_MCS0=<CINR<CINR_MCS1
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TABLE 2-continued

MCSinit (i) CINR

2 CINR_MCS1=<CINR<CINR_MCS?2
3 CINR_MCS2=<CINR<CINR_MCS3
4 CINR_MCS3=<CINR<CINR_MCS4
5 CINR_MCS4=<CINR<CINR_MCS5
6 CINR_MCS5=<CINR<CINR_MCS6
7 CINR_MCS6=<CINR<CINR_MCS7
8 CINR_MCS7=<CINR<CINR_MCS8

9 CINR_MCS8=<CINR<CINR_MCS9
10 CINR_MCS9=<CINR<CINR_MCS10
11 CINR_MCS10=<CINR<CINR_MCS11
12 CINR_MCS11=<CINR<CINR_MCS12
13 CINR_MCS12=<CINR<CINR_MCS13
14 CINR_MCS13=<CINR<CINR_MCS14
15 CINR_MCS14=<CINR<CINR_MCS15
16 CINR_MCS15=<CINR<CINR_MCS16
17 CINR_MCS16=<CINR<CINR_MCS17
18 CINR_MCS17=<CINR<CINR_MCS18
19 CINR_MCS18=<CINR<CINR_MCS19
20 CINR_MCS19=<CINR<CINR_MCS20
21 CINR_MCS20=<CINR<CINR_MCS21
22 CINR_MCS21=<CINR<CINR_MCS22
23 CINR_MCS22=<CINR<CINR_MCS23
24 CINR_MCS23=<CINR<CINR_MCS24
25 CINR_MCS24=<CINR<CINR_MCS25
26 CINR_MCS25=<CINR<CINR_MCS26
27 CINR_MCS26=<CINR<CINR_MCS27
28 CINR_MCS27=<CINR

[0060] (i=0,1,...,27)are CINRs with a Block Error Ratio

(BLER) of 10%, which are obtained via simulation on a
BLER curve under 28 MCSs of an Additive white Gaussian
noise (AWGN) channel.

[0061] MCS initial values of MCSinit), MCSinitl,
MCSinit2 and MCSinit3 corresponding to the case of a single
code stream can be obtained from Table 2; and

[0062] MCS initial values of {MCSinit11 MCSinit12} and
{MCSinit21 MCSinit22} corresponding to the case of double
code streams can be obtained from Table 2.

[0063] Step 103: filtering the MCSinits.

[0064] The filtering is performed according to the follow-
ing way:

[0065] if the MCSinits after mapping are the same, then

selecting any one of the MCSinits;

[0066] ifthe MCSinits after mapping are different, then the
MCSinits are filtered according to the following way:
[0067] in the case of a single data stream, selecting an
MCSinit which corresponds to a higher CINR;

[0068] in the case of double data streams, selecting an
MCSinit which corresponds to a higher sum of CINRs, and if
the sums ofthe CINRs are equal, then selecting an MCSinit in
which there is a smaller difference between corresponding
CINRs.

[0069] In addition, in the case that multiple PMI through-
puts or multiple spectral efficiencies are the same, an MCSinit
with a smaller RI is preferentially selected; if the RIs are the
same and RI=1, then an MCSinit with a larger CINR is
selected; if R is larger than 1, then an MCSinit in which there
is a smaller difference between CINRs of two code streams is
preferentially selected; and if all CINR differences of two
code streams are the same, then any one of the MCSinits is
selected.

[0070] In the present embodiment, there are 6 groups of
MCSinits, which are MCSinit0, MCSinitl, MCSinit2,
MCSinit3, {MCSinit11, MCSinit12}, and {MCSinit21,
MCSinit22}, respectively. First, a largest MCSinit is selected
from the single code stream and is recorded as MCS1. Then a
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largest MCSinit is selected from the double code streams: if
the two groups of data, {MCSinitl1l, MCSinit12}, and
{MCSinit21, MCSinit22}, are the same, either one is
selected; if they are different, the sums of their corresponding
CINRs are compared, i.e. after comparing CINR11+CINR12
and CINR21+CINR22, the group with a larger sum is
selected; if CINR11+CINR12 is equal to CINR21+CINR22,
the group in which there is a smaller difference between the
CINRs is selected and recorded as MCS2. To {facilitate
description, it is assumed that the MCSinits obtained through
the filtering are {MCSinit11, MCSinit12}. The spectral effi-
ciency corresponding to MCS1 is compared with the sum of
the spectral efficiencies corresponding to the two code
streams of MCS2. If the spectral efficiency corresponding to
MCSI1 is larger than that corresponding to MCS2, then RI=1;
otherwise, RI=2.

[0071] Inthe present embodiment, to facilitate description,
it is assumed that the MCSinits obtained through the filtering
are {MCSinit11, MCSinit12}.

[0072] Step 104: determining an initial value of AMCS,; a
maximum value of AMCS, a minimum value of AMCS, an
upper limit value of BLER and a lower limit value of BLER.
[0073] The initial value of AMCS is 0.

[0074] The maximum value of AMCS, the minimum value
of AMCS, the upper limit value of BLER and the lower limit
value of BLER are obtained according to experience.

[0075] Step 105: if the BLER is lower than the lower limit
value for N consecutive times, then 1 is added to AMCS but
AMCS should not exceed the determined maximum value of
AMCS; if the BLER is higher than the upper limit value for M
consecutive times, then 1 is deducted from AMCS but AMCS
should not be smaller than the determined minimum value of
AMCS; in other cases, AMCS remains unchanged.

[0076] The times N can be determined based on an empiri-
cal value.
[0077] Step 106: adding up AMCS and the MCSinit to

obtain a modified MCS, wherein the range of the MCS is
restricted within a range specified in an LTE protocol.
[0078] Step 107: calculating a spectral efficiency corre-
sponding to the MCS, selecting a pre-coding matrix with a
largest spectral efficiency, converting the MCS into a Channel
Quality Indicator (CQI), and recording an RI corresponding
to the selected pre-coding matrix.

[0079] The spectral efficiency is an effective number of bits
transmitted on each subcarrier.

[0080] Step 108: reporting a CQI and a PMI corresponding
to the selected pre-coding matrix and an RI of the channel
matrix.

[0081] Thereisamapping relation between the CQI and the
MCS, and different frame configurations will result in difter-
ent mapping values.

[0082] Under the same modulation mode, the greater the
MCS, the spectral efficiency and the CQI are, the better the
channel quality is, the larger the system throughput is and the
larger the gain is.

[0083] As shown in FIG. 2, in an embodiment of a system
for selecting a pre-coding matrix in a closed loop MIMO
system according to the present disclosure, a CINR calculat-
ing module and an MCS calculating module are included. The
CINR calculating module is configured to traverse all pre-
coding matrices and respectively calculate CINRs corre-
sponding to all the pre-coding matrices. The MCS calculating
module is configured to obtain an MCS according to a CINR
corresponding to a pre-coding matrix, calculate a spectral
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efficiency corresponding to the MCS, and select a pre-coding
matrix with a largest spectral efficiency.

[0084] In an embodiment of the system for selecting a
pre-coding matrix in the closed loop MIMO system of the
present disclosure, the MCS calculating module includes a
mapping and filtering sub-module, a AMCS calculating sub-
module, a modifying sub-module and a selecting sub-mod-
ule. The mapping and filtering sub-module is configured to,
according to a CINR-MCSinit mapping relation table, map
CINRs to MCSinits and filter the MCSinits. The AMCS cal-
culating sub-module is configured to calculate a modification
value AMCS of a selected MCSinit. The modifying sub-
module is configured to modify the filtered MCSinit with the
modification value AMCS to obtain an MCS. The selecting
sub-module is configured to calculate a spectral efficiency
corresponding to the MCS and select the pre-coding matrix
with the largest spectral efficiency.

[0085] In an embodiment of the system for selecting a
pre-coding matrix in the closed loop MIMO system of the
present disclosure, a reporting sub-module is further included
and configured to report a CQI, a PMI and an RI correspond-
ing to the pre-coding matrix with the largest spectral effi-
ciency.

[0086] In an embodiment of the system for selecting a
pre-coding matrix in the closed loop MIMO system of the
present disclosure, the mapping and filtering sub-module is
further configured to: if the MCSinits after mapping are the
same, select any one of the MCSinits; and if the MCSinits
after mapping are different, in the case of a single data stream,
selectan MCSinit which corresponds to a higher CINR, while
in the case of double data streams, select an MCSinit which
corresponds to a higher sum of CINRs, and if the sums of the
CINRs corresponding to the MCSinit are equal, select an
MCSinit in which there is a smaller difference between cor-
responding CINRs.

[0087] The present disclosure calculates a CINR of a pre-
coding matrix to obtain an MCS, and then calculates a corre-
sponding spectral efficiency so as to select an appropriate
pre-coding matrix. By using the pre-coding matrix in the
closed loop multi-input multi-output system, the channel
quality, the throughput of a closed loop multiplexing system
in the scenario that the channel changes slowly, and the gain
can be improved. Besides, the method of the present disclo-
sure can avoid calculation of the BER formula on the premise
of a large number of assumptions, and reduce the computa-
tion complexity. The present disclosure obtains a CQI and an
RI when obtaining the pre-coding matrix, thus saving system
resources.

[0088] The contents above are further detailed descriptions
for the present disclosure in combination with the preferred
embodiments, which are only examples to facilitate under-
standing and it should not be considered that specific imple-
mentation of the present disclosure is limited by these
descriptions. For those of ordinary skill in the art, there may
be various possible equivalent changes or replacements with-
out departing from the conception of the present disclosure,
and these changes or replacements shall belong to the protec-
tion scope of the present disclosure.

1. A method for selecting a pre-coding matrix in a closed
loop Multi-Input Multi-Output (MIMO) system, comprising
A. traversing all pre-coding matrices and respectively cal-
culating a Carrier to Interference Noise Ratio (CINR)
corresponding to each pre-coding matrix;
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B. obtaining a Modulation Coding Scheme (MCS) accord-
ing to a CINR corresponding to a pre-coding matrix,
calculating a spectral efficiency corresponding to the
MCS, and selecting a pre-coding matrix with a largest
spectral efficiency.

2. The method according to claim 1, wherein the Step B

comprises:

B1. mapping CINRs to MCS initial values (MCSinits)
according to a CINR-MCSinit mapping relation table,
and filtering the MCSinits;

B2. calculating a modification value AMCS of a filtered
MCSinit;

B3. modifying the filtered MCSinit with the modification
value AMCS to obtain an MCS;

B4. calculating a spectral efficiency corresponding to the
MCS, selecting the pre-coding matrix with the largest
spectral efficiency, converting the MCS into a corre-
sponding Channel Quality Indicator (CQI), and record-
ing a Rank (RI) corresponding to the selected pre-coding
matrix.

3. The method according to claim 2, further comprising:

after the Step B4,

reporting a CQI, a Pre-coding Matrix Indicator (PMI) and
the RI corresponding to the pre-coding matrix with the
largest spectral efficiency.

4. The method according to claim 3, wherein in the Step

B1, the MCSinits are filtered according to the following way:
if the MCSinits after mapping are the same, then selecting
any one of the MCSinits;

if the MCSinits after mapping are different, then the
MCSinits are filtered according to the following way:

in the case of a single data stream, selecting an MCSinit
which corresponds to a higher CINR;

in the case of double data streams, selecting an MCSinit
which corresponds to a higher sum of CINRs, and if the
sums of the CINRs corresponding to the MCSinit are
equal, then selecting an MCSinit in which there is a
smaller difference between corresponding CINRs.

5. The method according to claim 4, wherein filtering the

MCSinits in the Step B1 further comprises:

in the case that multiple PMI throughputs or multiple spec-
tral efficiencies are the same, selecting an MCSinit with
a smaller RI preferentially; if RIs are the same and RI=1,
then selecting an MCSinit with a larger CINR; if RI is
larger than 1, then selecting an MCSinit in which there is
a smaller difference between CINRs of the two code
streams preferentially; and if all CINR differences of the
two code streams are the same, then selecting any one of
the MCSinits.

6. The method according to claim 5, wherein the modifi-
cation value AMCS in the Step B2 is obtained according to the
following way:

B21. determining an initial value of AMCS, a maximum
value of AMCS, a minimum value of #MCS, an upper
limit value of Block Error Rate (BLER ) and a lower limit
value of BLER;

B22. if the BLER is lower than the lower limit value for N
consecutive times, then adding 1 to AMCS, wherein the
AMCS does not exceed the determined maximum value
of AMCS; if the BLER is higher than the upper limit
value for M consecutive times, then deducting 1 from
AMCS, wherein AMCS is not smaller than the deter-
mined minimum value of AMCS; in other cases, AMCS
remains unchanged.
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7. The method according to claim 6, the modified MCS in
the Step B3 is calculated according to the following way:
adding up the AMCS and the MCSinit, wherein a range of the
MCS is restricted within a range specified in an LTE protocol.

8. A system for selecting a pre-coding matrix in a closed
loop Multi-Input Multi-Output (MIMO) system, comprising:
a Carrier to Interference Noise Ratio (CINR) calculating
module and a Modulation Coding Scheme (MCS) calculating
module, wherein

the CINR calculating module is configured to traverse all

pre-coding matrices and respectively calculate a CINR
corresponding to each pre-coding matrix;

the MCS calculating module is configured to obtain an

MCS according to a CINR corresponding to a pre-cod-
ing matrix, calculate a spectral efficiency corresponding
to the MCS, and select a pre-coding matrix with a largest
spectral efficiency.

9. The system according to claim 8, wherein the MCS
calculating module comprises a mapping and filtering sub-
module, a AMCS calculating sub-module, a modifying sub-
module and a selecting sub-module, wherein

the mapping and filtering sub-module is configured to,

according to a CINR-MCSinit mapping relation table,
map CINRs to MCS initial values (MCSinits) and filter
the MCSinits;

the AMCS calculating sub-module is configured to calcu-

late a modification value AMCS of a filtered MCSinit;
the modifying sub-module is configured to modify the
filtered MCSinit with AMCS to obtain an MCS;

the selecting sub-module is configured to calculate a spec-

tral efficiency corresponding to the MCS, select the pre-
coding matrix with the largest spectral efficiency, con-
vert the MCS into a corresponding Channel Quality
Indicator (CQI), and record a Rank (RI) corresponding
to the selected pre-coding matrix.

10. The system according to claim 9, wherein the MCS
calculating module further comprises a reporting sub-module
configured to report a CQI, a Pre-coding Matrix Indicator
(PMI) and the RI corresponding to the pre-coding matrix with
the largest spectral efficiency.

11. The system according to claim 10, wherein the map-
ping and filtering sub-module is further configured to: if the
MCSinits after mapping are the same, select any one of the
MCSinits; and

further configured to: if the MCSinits after mapping are

different, in the case of a single data stream, select an
MCSinit which corresponds to a higher CINR, while in
the case of double data streams, select an MCSinit which
corresponds to a higher sum of CINRs, and if the sums of
the CINRs corresponding to the MCSinit are equal,
select an MCSinit in which there is a smaller difference
between corresponding CINRs.

12. The system according to claim 11, wherein the map-
ping and filtering sub-module is further configured to: in the
case that multiple PMI throughputs or multiple spectral effi-
ciencies are the same, select an MCSinit with a smaller RI
preferentially; if Rls are the same and RI=1, select an
MCSinit with a larger CINR; if RI is larger than 1, select an
MCSinit in which there is a smaller difference between
CINRs of the two code streams preferentially; and ifall CINR
differences of the two code streams are the same, select any
one of the MCSinits.

13. The system according to claim 12, wherein the modi-
fying sub-module is further configured to: determine an ini-
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tial value of AMCS, a maximum value of AMCS, a minimum
value of AMCS, an upper limit value of Block Error Rate
(BLER) and a lower limit value of BLER;
if the BLER is lower than the lower limit value for N
consecutive times, add 1 to AMCS and AMCS does not
exceed the determined maximum value of AMCS; if the
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BLER is higher than the upper limit value for M con-
secutive times, deduct 1 from AMCS and AMCS is not
smaller than the determined minimum value of AMCS;
in other cases, AMCS remains unchanged.
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