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CQI FEEDBACK STRUCTURE

The present disclosure is directed, in general, to a communication system and, more
specifically, to a reporting allocation unit, an indicator interpretation unit and methods of
operating a reporting allocation unit and an indicator interpretation unit.

BACKGROUND

A key principle in orthogonal frequency division multiple access (OFDMA)
communication systems is that the total operating bandwidth is divided into non-
overlapping sub-bands, also called resource blocks (RBs), where transmissions for user
equipment (UE) occur in an orthogonal (i.e., not mutually interfering) manner. Each RB
can potentially carry data to a different UE. More typically, each UE having a sufficiently
high signal-to-interference and noise ratio (SINR) will use a well-chosen set of RBs, so that
the spectral efficiency of the transmission is maximized according to the operating principle
of a scheduler.

By scheduling each UE on RBs where it has high SINR, the data rate transmitted to
each UL, and therefore the overall system throughput, can be optimized according to the
scheduling principle. To enable more optimum frequency domain scheduling of UEs in the
RBs of the operating bandwidth, each UE feeds back a channel quality indicator (CQI) it
might potentially experience for each RB or each combination of RBs to its serving base
station (Node B). Additionally, a transmission rank indicator (RI) that determines the
number of data layers multiplexed in the spatial domain is also fed back. Improvements in
the selection and feed back of rank and channel quality indicators would prove beneficial in
the art.

SUMMARY

Embodiments of the present disclosure provide a reporting allocation unit, an
indicator interpretation unit and methods of operating a reporting allocation unit and an
indicator interpretation unit. In one embodiment, the reporting allocation unit includes an
indicator configuration module configured to provide reporting interval and offset values of
corresponding rank and channel quality indicators for user equipment. The reporting
allocation unit also includes a sending module configured to transmit the reporting interval
and offset values to the user equipment.

In another embodiment, the indicator interpretation unit includes a receive module
configured to receive reporting interval and offset values for corresponding rank and

channel quality indicators from a base station. The indicator interpretation unit also
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includes a reporting configuration module configured to provide the reporting interval and
offset values for feeding back the corresponding rank and channel quality indicators to the
base station.

In another aspect, the method of operating the reporting allocation unit includes
providing reporting interval and offset values of corresponding rank and channel quality
indicators for user equipment and transmitting the reporting interval and offset values to the
user equipment.

In yet another aspect, the method of operating the indicator interpretation unit
includes receiving reporting interval and offset values for corresponding rank and channel
quality indicators from a base station and providing the reporting interval and offset values
for feeding back the corresponding rank and channel quality indicators to the base station.

The foregoing has outlined preferred and alternative features of the present
disclosure so that those skilled in the art may better understand the detailed description of
the disclosure that follows. Additional features of the disclosure will be described
hereinafter that form the subject of the claims of the disclosure. Those skilled in the art will
appreciate that they can readily use the disclosed conception and specific embodiment as a
basis for designing or modifying other structures for carrying out the same purposes of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclosure, reference is now made
to the following descriptions taken in conjunction with the accompanying drawings, in
which:

FIGS. 1A and 1B illustrate diagrams of a downlink portion and an uplink portion of
a communications system as provided by one embodiment of the disclosure;

FIGS. 2A and 2B illustrate diagrams of reporting structures as may be employed in
the downlink and uplink portions of FIGS. 1A and 1B.

FIG. 3 illustrates a flow diagram of an embodiment of a method of operating a
reporting allocation unit carried out according to the principles of the present disclosure;
and

FIG. 4 illustrates a flow diagram of an embodiment of a method of operating an

indicator reception unit carried out according to the principles of the present disclosure.
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

To support MIMO transmission, the following reports are supported for E-UTRA
(Evolved UMTS Terrestrial Radio Access) L.ong Term Evolution (LTE). A rank indicator
(RD report that enables a Node B to adapt a transmission rank (the number of spatial
streams or layers for spatial multiplexing) in spatial multiplexing. A channel quality
indicator (CQI) report for closed-loop spatial multiplexing, wherein one CQI is reported for
one code word (rank-1) transmission and two CQIs, each corresponding to one code word,
are reported for a two code word (i.e., rank greater than one) transmission. For open-loop
spatial multiplexing, only one CQI is reported. A precoding matrix indicator (PMI) report
that is only used for closed-loop spatial multiplexing. Embodiments of the present
disclosure provide reporting structures for these reports.

FIGS. 1A and 1B illustrate diagrams of a downlink portion 100 and an uplink
portion 150 of a communications system as provided by one embodiment of the disclosure.
In the illustrated embodiment, the communications system is an orthogonal frequency
division multiple access (OFDMA) system, which provides a total operating bandwidth
divided into non-overlapping RBs. The RBs provide transmissions for different UEs that
occur in an orthogonal or substantially independent manner wherein each RB can
potentially carry data to a different UL.

FIG. 1A illustrates a system diagram of the downlink portion 100, which
corresponds to a base station transmitter (Node B) and includes a transmit portion 105, a
feedback decoder 110 and a reporting allocation unit 115. The transmit portion 105
includes a modulation and coding scheme (MCS) module 106, a precoder module 107 and
an OFDM module 108 having multiple OFDM modulators that feed corresponding transmit
antennas.

The feedback decoder 110 includes a receive module 111 and a decode module 112.
The receive module 111 receives transmission rank indicator (RI) and channel quality
indicator (CQI) information as well as precoding matrix indicator (PMI) selections that
have been fed back from user equipment. The decoding module 112 extracts the RI, CQI
and PMI selections wherein they are provided to the transmit portion 105 to allow efficient
data transmission over multiple antennas through a communication network 120.

The MCS module 106 employs the RI selection to map input data to indicated
spatial streams (1-R). A scheduling function (not specifically shown) employs the CQI

selection to assign RBs to each of the user equipment. The precoder module 107 then maps
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the spatial streams linearly into output data streams for transmission by the OFDM module
108 over the communication network 120.

The reporting allocation unit 115 includes an indicator configuration module 116
and a sending module 117. The indicator configuration module 116 is configured to
provide reporting interval and offset values of corresponding rank and channel quality
indicators for user equipment. The sending module 117 is configured to transmit the
reporting interval and offset values to the user equipment. The reporting interval and offset
values are sent by a radio resource control (RRC) channel through the communication
network 120 to inform the UE of the structure to be used to feed back RI, CQI and PMI
selections to the feedback decoder 110. The reporting interval and offset values are also
provided to the feedback decoder 110 for decoding purposes.

FIG. 1B illustrates a system diagram of the uplink portion 150 as provided by one
embodiment of the disclosure. In the illustrated embodiment, the uplink portion 150
corresponds to a UL receiver and includes a receive portion 155, a feedback generator 165
and an indicator interpretation unit 170. The receive portion 155 includes a channel
estimation unit 156, a link adaptation unit 157 and a MIMO demodulation unit 161.

The receive portion 155 is primarily employed to receive data signals from a
transmission corresponding to RI, CQI and PMI information wherein the MIMO
demodulation unit 161 ultimately provides data output. The channel estimation unit 156
employs previously transmitted channel estimation signals to provide the channel estimates
need by the receive portion 155. The link adaptation unit 157 includes an RI selector 158, a
CQI selector 159 and a PMI selector 160. The rank selector 158 provides a transmission
rank selection. The CQI selector 159 provides a channel quality based on channel
estimation and the precoding selector 160 provides a precoding matrix selection.

The feedback generator 165 includes an encode module 166 and a transmit module
167. The encode module 166 accepts the rank, channel quality and precoding matrix
selections from the link adaptation unit 157 and encodes them for feeding back based on a
reporting structure provided by the indicator interpretation unit 170. The transmit module
167 then feeds back the reporting structure to the downlink portion 100.

The indicator interpretation unit 170 includes a receive module 171 and a reporting
configuration module 172. The receive module 171 is configured to receive reporting
interval and offset values for corresponding rank and channel quality indicators from the

downlink portion 100. The reporting configuration module 172 is configured to provide the
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reporting interval and offset values to the feed back generator 165 for feeding back the
corresponding rank and channel quality indicators to the downlink portion 100.

FIGS. 2A and 2B illustrate diagrams of reporting structures, generally designated
200, 250, as may be employed in the downlink and uplink portions 100, 150 of FIGS. 1A
and 1B.

For PUCCH-based periodic reporting, RI may be seen to be reported separately
from CQI/PMI. That is, RI and wideband CQI/PMI are not reported in the same subframe
(i.e., reporting instance). The reporting interval of the RI report is an integer multiple (M )
of the wideband CQI/PMI reporting interval. The same or different offsets between the RI
and wideband CQI/PMI reporting instances may be configured. Here, an RI reporting

offset v,, may be defined either as an absolute offset or relative to a CQI/PMI reporting
offset v, . Both the reporting interval and offset are configured by higher layers. In the

case of a collision of RI and wideband CQI/PMI, the wideband CQI/PMI is dropped.
Denote the reporting interval of RT and CQI/PMI as p,, and p.,, , respectively.

Therefore, py, =M x p.,, . Two reporting configurations are illustrated in FIGS. 2A and
2B wherein the CQI reporting interval p.,, =2 (sub-frames) and M =4. FIGS. 2A and
2B correspond to RI offsets of v,, =0 and 1, respectively. It may be noted that the set of
possible values for v,, depends on the maximum reporting interval for CQI/PMI, which
may be denoted as p,; 4 - The set of values for M and vy, is signaled as a part of

dedicated system information (e.g., via RRC signaling), as discussed above. With
continued reference to FIGS. 1A, 1B, 2A and 2B, several embodiments of reporting
structures are presented below.

In a first embodiment, the reporting interval and offset values of the corresponding
rank and channel quality indicators may be selected independently. That is, the integer

multiple M and the RI reporting offset v,, are defined independently. In this case, the
number of values for vy, is simply p.; .y - Assuming that the set of values for M isN,,,
the combination of M and v,, (RIreporting configuration) can be represented in

ceil(log2 (NMpCQ,,MAX )) bits.

This assumes the following set of values.
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Pcor € {pCQI,l’pCQI,Z"“’pCQI,NCQI}

M G{MI,MZ’-“’MNM} (1)
Ve € {0,1’2"“’pCQ1,MAX _1}

Peor yax = Max {pCQI,l’pCQI,Z"“’pCQI,NCQI}
Note that one of the possible values for p.,, or M may represent the OFF

configuration (where CQI or RI reporting are turned OFF). In this case, the above can be

modified as follows:

Pcor € {pCQI,l’pCQI,Z"“’pCQI,NCQI—l’OFF}

Me{M.M,,..M, ,OFF}

Ny-1°

(2)
Vi €{0.1,2,... Pegr yax =1}

Pcor yax = Max {pCQI,l’pCQI,Z’“"pCQI,NCQI—l}

With this configuration, the required number of bits to signal the RI reporting

configuration is:
Ceil(log2 (NM XNy )) 3)
As an example, assume the following set of values (the unit for Pcor is subframe,

which is equivalent to milliseconds for E-UTRA):
Peor €12.5,10,20,40,0FF} @
M €{1,2,5,10,20,40,0FF}

Using the sets in (4), the simplistic construction is to choose the possible values

for offset v,, € {0,1,2,...,39} . This requires ceil(log2 (7 X 40)) =9 bits to signal the RI

reporting configuration.

In a second embodiment, the reporting interval and offset values for the rank
indicator are limited by a maximum reporting interval of the rank indicator. While the
above first embodiment is simple, it results in a number of combinations. Since the CQI-
related information may be included as part of a handover message, it is beneficial to keep
the number of combinations relatively small and therefore minimize the required number of
bits for signaling. With this in mind, the second embodiment may be employed to reduce

the number of combinations, as discussed immediately below.
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A maximum RI reporting interval p, ,.,. is set. This maximum reporting interval

is used to exclude the configurations which result in RI reporting intervals larger than

pRI,MAX ‘

M < Pri pax
Pcor

Therefore, fulfilling the following condition is required for a given p.,, value.

(5

The possible values of M and v,, are made dependent on each possible value of

Pcor -

Starting from the set of p.,, values in (2) (the same can be done assuming (1)), the

following configuration of Table 1 is obtained. For simplicity, assume p.,, , < Pegr . and

M, <M,,,.
Table 1
Pcor Set of values for M Set of values for
VRI
1 n(1) (1) P
col 1
P 0,1,..., -1
cer M,,...M . OFF < Priiax { Prorz )
1 n(2) (2) P
CQI1,2
Peot eyt M, ..M ,OFF |M s—pR”MAX {0’1’“"'0CQ”NCQI‘1_1}
n(NCQI_l) n(NCQI_l) Pcor Negr—1
OrF {OFF} {0}

With this configuration, the required number of bits to signal the RI reporting

configuration is obtained in (6) below.

Ceil(log2 (max {Mn(m) X PeormM=1,2,.... Ny, —1}))

(6)

Using the same setup as an example, for the more economical construction (the

second example above) with p,, ... =100, the following configuration of Table 2 is

obtained.
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Table 2
Pcor Set of values for M Set of values for v,, | No. possible values
for a given p,,

2 {1,2,5,10,20,40,0FF} | {0,1} Tx2=14

{1.2,5,10,20,0FF} | {0,1,2,3,4} 6x5=30
10 {1,2,5,10,0FF} {0,1,2,3,....8,9} 5x10=50
20 {1,2,5,0FF} {0,1,2,3,..,18,19} | 4x20=80
40 {1,2,0FF} {0,1,2,3,..,38,39} | 3x40=120
OFF {orr} {0} 1

This requires ceil (log2 (120)) =7 bits to signal the RI reporting configuration.

In a third embodiment, the offset values of the corresponding rank and channel

5 quality indicators are selected jointly from a same set of offset values. That is, it is also

possible to jointly define (and hence encode) the CQI/PMI and RI configurations. This is

motivated by the fact that the set of possible offset values is the same for CQI/PMI and RI

reporting. Note that the offset value for CQI/PMI reporting is defined in the absolute sense

while the offset for RI reporting can be defined relative to the offset for CQI/PMI reporting

10 (although an absolute offset definition is not precluded).

That is, the set of possible offset values for RI reporting solely depends on the

periodicity of CQI/PMI reporting. The multiplicative factor M is then defined separately.

The joint definition is described as follows in Table 3.

Table 3
Pcor Set of values for v, Set of values for vy, (RI
(CQL/PMI reporting). reporting)
Pcor {0,1,...,pCQL1 —1} {0’1"“’pCQ1,1 —1}
Pcor 2 {0,1,...,ch1,2 —1} {0’1’“~’pcg1,z —1}
Pt Nt {01 Pear ey =1} {010 Pegriveg 1 =1
orr {0} {0

15

With this configuration, the required number of bits to signal the CQI/PMI and RI

reporting configuration is
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ceil[log{NM x[1+ iﬂnZDJ (7N

Using the same setup as an example, the following configuration is obtained in
Table 4.

10

15

20

Table 4
Pcor Set of values for v, | Set of values for v, | No. possible values
(CQI/PMI reporting) | (RI reporting) for a given p,
2 {0.1} {0.1} 2'=4
{0,1,2,3,4} {01234} 5 =25
10 {0,1,2,3,...,.8,9} {0,1,2,3,....8,9} 10° =100
20 {0,1,2,3,...,18,19} {0,1,2,3,...,18,19} 20% =400
40 {0,1,2,3,...,38,39} {0,1,2,3,...,38,39} 40° =1600
orr 10} {0 !

Combined with M (7 possibilities), this results in a total of

ceil (log2 (21 31x 7)) =14 bits, which is 7 extra bits for the RI configuration relative to the

7 bits needed (ceil(log, (2+5+10+20+40+1))=7) only for CQI/PMI configuration.

This results in the same saving compared to the second embodiment above.

In a fourth embodiment, which is a combination of the second and third
embodiments, the reporting interval for the rank indicator is limited by a maximum
reporting interval and the offset values of the corresponding rank and channel quality
indicators are concurrently selected jointly from a same set of offset values.

In addition to the dependency of v, on p,, , the set of possible values of M is
also made dependent on p,,, by setting a maximum RI reporting interval p, ., as

described in the second embodiment. This combination can be described as follows in

Table 5 below.
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Table 5
Pcor Set of values for M Set of values for V¢, Set of values for v,
ch1,1 M M OFF\M pRI,MAX {0’1"“’pCQ1,1 —1} {0’1"“’pCQ1,1 - 1}
n(1) n(1) < p
cor 1
Peois MM OFF| <P {01 pps =1} | {01 e —1)
n(2)’ n(2 ) P)
o1,
Peor N P {O,l,...,pc i —1} {O,l,...,p i —1}
cor RI MAX QI Neg—1 COI N1
{M1 yeen Mn(NCQ,—l)’ OFF Mn(NCQ,—l) < p—
COI Nep-1
OFF {oFr} {0} {0}

reporting configuration is:

With this configuration, the required number of bits to signal the CQI/PMI and RI

ceil (log2[1+1§:@Mn(m) X nzn (8)
]
5 Using the same setup as an example, the following configuration of Table 6 is
obtained.
Table 6
Peor Set of values for Set of values for Set of values for M No. possible
Vegr (CQI/PMI Ve (RITeporting) Vfllues fora
reporting) BIVeN Py,
2 {0,1} {0,1} {1,2,5,10,20,40,0FF} | 7x2* =28
5 {01234} {01234} {12510200FF} 6x5° =150
10 1{0,1,2,3,..8,9} | {0,1,2,3,...8,9} | {1.2,5,10,0FF} 5x10° =500
2001 {0,1,2,3,..,18,19} | {0.1,2,3,...,18,19} | {1,2,5,0FF} 4x%20% =1600
40 {0 1,2,3,..,38, 39} {0 1,2,3,..,38, 39} {1 2, OFF} 3x40% = 4800
Orr | {9} {0y {orr} !
This result provides a total of ceil (log2 (28 +150+500+1600+ 4800+ 1)) =13
10 bits, which is 6 extra bits for the RI configuration relative to the 7 bits needed

(ceil (log, (2+5+10+20+40+1)) =

7) only for the CQI/PMI configuration.

It may be noted that modifications to the above embodiments are included in this

disclosure as long as they maintain the structure. For instance, it is possible to exclude an

10
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OFF configuration for p.,, or M as indicated in (1). Furthermore, it is possible to further
restrict the possible offset values v as a subset of {0,1,2,..., Pcoin —1} . That is, not all

possible offset values from zero to p., ,—1 are used. Other extensions and variations are

also possible. The above embodiments may be combined with other schemes to further
restrict the number of configurations.
Regarding the definition of the offset values, it is important to define an absolute

reference which can be used for defining the CQI/PMI reporting offset v In addition, it

cor

may also be used to define the Rl reporting offset v,, if it is defined as an absolute offset
(instead of a relative offset). Since the CQI/PMI reporting periodicity (interval) o, (ms)

may be a multiple of a radio frame duration, the absolute reference cannot be defined within
a 10ms radio frame. Additionally, the offset value is a multiple of one subframe duration
(1ms).

Hence, the reference and the offset definition may be defined as a function of the

subframe number within the CQI/PMI reporting periodicity (interval) p.,, . Alternatively,

the maximum CQI/PMI reporting periodicity can also be used. The subframe number can
be enumerated based on the system frame number (SFN, which starts at zero) and the
number of subframes per radio frame (equals ten in E-UTRA).

For instance, the first subframe (subframe zero) within the p, time frame is used
as the absolute offset reference. The CQI/PMI reporting offset v, is defined relative to

the absolute reference. Hence, the offset can be written as follows.

Veor = (SFNx10+n)mod ﬂ}, or )
subframe
=| sFNmod| | 2eeL || x10 10
Veor = mo T x10+n . (10)
Jframe
Here, T, 50, =1ms and T, =10ms ffor E-UTRA and n is the offset index

(0,1, 2,...,9) within one radio frame (following the fact that there are 10 subframes within

one radio frame). Essentially, this defines the valid locations (in terms of subframes) of

the CQI/PMI reports for a given CQI/PMI reporting offset parameter v, , which may be

configured by the network via a higher layer or broadcast signaling.

11



WO 2009/120663 PCT/US2009/038043
TI-66125WO0O

A simplification may be obtained by expressing the CQI/PMI reporting periodicity

in terms of subframes. In this case, the above formula can be simplified as

Veor = (SFleO + n)modP

cor » Where P, is the CQI/PMI reporting intervals defined in

subframes. For example, if p.,, =40ms (multiple of 10ms), the above equations become
5 Ve =(SFNx10+n)mod40, or (11)
Veor =(SFNmod4)x10+n. (12)

Therefore, if a CQI/PMI reporting is assigned an offset corresponding to the offset

index of five (where indexing starts at zero) starting in radio frame with SFN =35, the
resulting v, is 35. For example, if p.,, = 5ms((10ms) , the above equations become
10 vep =(SFNx10+n)mod5, or (13)
Ve =11 (14)

As mentioned, it is also possible to define a reference using the maximum/worst-

case CQI/PMI reporting periodicity/interval p., ., regardless of p.,, . In this case, the

equations become

15 vy =(SFNx10+n)mod(pCQ’ﬂJ, or (15)

subframe

Veor = [SFN modUp;Q’ﬂU}xlOHi. (16)
frame

For instance, if o, ,,.x =160ms , the above equations become

Veor =(SFN x10+n)mod160, or (17)
Veor =(SFN mod16)x10+7. (18)
20 The equations will be used regardless of the reporting periodicity o, -

While the above embodiments are described for CQI/PMI reporting, the principles
may also be applied to other periodic transmissions. One example is the transmission of an
uplink sounding reference signal, which shares similar structures as that for CQI/PMI

reporting. In particular, the same offset definition can be used where

25 v = (SFN x10+ n)mod P, . Here, Py, is the SRS reporting periodicity and n is the

offset index (0, 1,2,.., 9) within one radio frame. This defines the valid location (in terms
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of subframes) for SRS reporting given the offset parameter v, , which is configured by the

network via higher layer or broadcast signaling.

FIG. 3 illustrates a flow diagram of an embodiment of a method of operating a
reporting allocation unit, generally designated 300, carried out according to the principles
of the present disclosure. The method 300 is for use in a base station and starts in a step
305. Then, in a step 310, the base station is provided and reporting interval and offset
values of corresponding rank and channel quality indicators for user equipment are
provided in a step 315. The reporting interval and offset values are transmitted to the user
equipment in a step 320.

In one embodiment, the reporting interval and offset values of the corresponding
rank and channel quality indicators are selected independently. In another embodiment, the
reporting interval and offset values for the rank indicator are limited by a maximum
reporting interval of the rank indicator. In yet another embodiment, the offset values of the
corresponding rank and channel quality indicators are selected jointly from a same set of
offset values. In still another embodiment, the reporting interval for the rank indicator is
limited by a maximum reporting interval of the rank indicator and the offset values of the
corresponding rank and channel quality indicators are concurrently selected jointly from a
same set of offset values. In a further embodiment, the offset values are derived as a
function of a system frame number parameter. The method 300 ends in a step 325.

FIG. 4 illustrates a flow diagram of an embodiment of a method of operating an
indicator reception unit, generally designated 400, carried out according to the principles of
the present disclosure. The method 400 is for use in user equipment and starts in a step
405. Then, in a step 410, the user equipment is provided and reporting interval and offset
values for corresponding rank and channel quality indicators are received from a base
station in a step 415. The reporting interval and offset values are provided for feeding back
the corresponding rank and channel quality indicators to the base station in a step 420.

In one embodiment, the reporting interval and offset values of the corresponding
rank and channel quality indicators are selected independently. In another embodiment, the
reporting interval and offset values for the rank indicator are limited by a maximum
reporting interval of the rank indicator. In yet another embodiment, the offset values of the
corresponding rank and channel quality indicators are selected jointly from a same set of
offset values. In still another embodiment, the reporting interval for the rank indicator is

limited by a maximum reporting interval of the rank indicator and the offset values of the
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corresponding rank and channel quality indicators are concurrently selected jointly from a
same set of offset values. In a further embodiment, the offset values are derived as a
function of a system frame number parameter. The method 400 ends in a step 425.

While the methods disclosed herein have been described and shown with reference
to particular steps performed in a particular order, it will be understood that these steps may
be combined, subdivided, or reordered to form an equivalent method without departing
from the teachings of the present disclosure. Accordingly, unless specifically indicated
herein, the order or the grouping of the steps is not a limitation of the present disclosure.

Those skilled in the art to which the disclosure relates will appreciate that other and
further additions, deletions, substitutions and modifications may be made to the described

example embodiments without departing from the scope of the claimed invention.
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CLAIMS
What is claimed is:
1. A reporting allocation unit, comprising:
an indicator configuration module configured to provide reporting interval
and offset values of corresponding rank and channel quality indicators for user equipment;
and
a sending module configured to transmit the reporting interval and offset
values to the user equipment.

2. The reporting allocation unit as recited in Claim 1 wherein the reporting
interval and offset values of the corresponding rank and channel quality indicators are
selected independently.

3. The reporting allocation unit as recited in Claim 1 wherein the reporting
interval and offset values for the rank indicator are limited by a maximum reporting interval
of the rank indicator.

4. The reporting allocation unit as recited in Claim 1 wherein the offset values
of the corresponding rank and channel quality indicators are selected jointly from a same
set of offset values.

5. The reporting allocation unit as recited in Claim 1 wherein the reporting
interval for the rank indicator is limited by a maximum reporting interval and the offset
values of the corresponding rank and channel quality indicators are concurrently selected
jointly from a same set of offset values.

6. The reporting allocation unit as recited in Claim 1 wherein the offset values
are derived as a function of a system frame number parameter.

7. A method of operating a reporting allocation unit, comprising:

providing reporting interval and offset values of corresponding rank and
channel quality indicators for user equipment; and
transmitting the reporting interval and offset values to the user equipment.

8. The method as recited in Claim 7 wherein the reporting interval and offset
values of the corresponding rank and channel quality indicators are selected independently.

0. The method as recited in Claim 7 wherein the reporting interval and offset
values for the rank indicator are limited by a maximum reporting interval of the rank

indicator.
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10. The method as recited in Claim 7 wherein the offset values of the
corresponding rank and channel quality indicators are selected jointly from a same set of
offset values.

11. The method as recited in Claim 7 wherein the reporting interval for the rank
indicator is limited by a maximum reporting interval of the rank indicator and the offset
values of the corresponding rank and channel quality indicators are concurrently selected
jointly from a same set of offset values.

12. The method as recited in Claim 7 wherein the offset values are derived as a
function of a system frame number parameter.

13. An indicator interpretation unit, comprising:

a receive module configured to receive reporting interval and offset values
for corresponding rank and channel quality indicators from a base station; and

a reporting configuration module configured to provide the reporting
interval and offset values for feeding back the corresponding rank and channel quality
indicators to the base station.

14. The indicator interpretation unit as recited in claim 13 wherein the reporting
interval and offset values of the corresponding rank and channel quality indicators are
selected independently.

15. The indicator interpretation unit as recited in claim 13 wherein the reporting
interval and offset values for the rank indicator are limited by a maximum reporting interval
of the rank indicator.

16. The indicator interpretation unit as recited in claim 13 wherein the offset
values of the corresponding rank and channel quality indicators are selected jointly from a
same set of offset values.

17. The indicator interpretation unit as recited in claim 13 wherein the reporting
interval for the rank indicator is limited by a maximum reporting interval and the offset
values of the corresponding rank and channel quality indicators are concurrently selected
jointly from a same set of offset values.

18. The indicator interpretation unit as recited in claim 13 wherein the offset
values are derived as a function of a system frame number parameter.

19. A method of operating an indicator interpretation unit, comprising:

receiving reporting interval and offset values for corresponding rank and

channel quality indicators from a base station; and
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providing the reporting interval and offset values for feeding back the
corresponding rank and channel quality indicators to the base station.

20. The method as recited in Claim 19 wherein the reporting interval and offset
values of the corresponding rank and channel quality indicators are selected independently.

21. The method as recited in Claim 19 wherein the reporting interval and offset
values for the rank indicator are limited by a maximum reporting interval of the rank
indicator.

22. The method as recited in Claim 19 wherein the offset values of the
corresponding rank and channel quality indicators are selected jointly from a same set of
offset values.

23. The method as recited in Claim 19 wherein the reporting interval for the
rank indicator is limited by a maximum reporting interval of the rank indicator and the
offset values of the corresponding rank and channel quality indicators are concurrently
selected jointly from a same set of offset values.

24, The method as recited in Claim 19 wherein the offset values are derived as a

function of a system frame number parameter.
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