
Clarification on MIMO Feedback Measurement and Report

(P80216m/D3-16.3.7.1.2.2)

Document Number: IEEE C802.16m-09_2822

Date Submitted: 2009-12-30

Source:

Ji-Yun Seol, Yu-Chang Eun 

E-mail: jiyun.seol@samsung.com, yc.eun@samsung.com

Samsung Electronics Co., LTD.

Re : IEEE 802.16-09/0073, “IEEE 802.16 Working Group Letter Ballot#30b”

Target topic: “IEEE P802.16m/D3 section 16.3.7.1.2.2 ”.

Purpose: To be discussed and adopted by TGm.

Notice:

This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views 

of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 

reserve(s) the right to add, amend or withdraw material contained herein.

Release:

The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications 

thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE‟s name any IEEE Standards publication even though it 

may include portions of this contribution; and at the IEEE‟s sole discretion to permit others to reproduce in whole or in part the resulting 

IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.1

Patent Policy:

The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and 

<http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat >.

mailto:jiyun.seol@samsung.com
mailto:yc.eun@samsung.com
http://standards.ieee.org/guides/bylaws/sect6-7
http://standards.ieee.org/guides/bylaws/sect6-7
http://standards.ieee.org/guides/bylaws/sect6-7
http://standards.ieee.org/guides/bylaws/sect6-7.html
http://standards.ieee.org/guides/bylaws/sect6-7.html
http://standards.ieee.org/guides/opman/
http://standards.ieee.org/guides/opman/sect6.html
http://standards.ieee.org/guides/opman/sect6.html
http://standards.ieee.org/board/pat/pat-material.html
http://standards.ieee.org/board/pat/pat-material.html
http://standards.ieee.org/board/pat/pat-material.html
http://standards.ieee.org/board/pat
http://standards.ieee.org/board/pat
http://standards.ieee.org/board/pat


MIMO Feedback Requirements
 What will be the MIMO feedback delay for AMS ?

 AMS processing time to perform measurement of MIMO feedback 

information such as PMI, CQI, etc. and report them to the ABS should be 

considered.

 Intuitively, applying the MIMO feedback as early as possible from the 

MIMO midamble transmission time, from which the AMS will carry out 

MIMO feedback measurements, will be optimum in performance.

 However, AMS may suffer from short of processing time if too stringent 

timing requirement is imposed on.

 What will be the timing delay at the ABS to reflect MIMO 

feedback to its scheduling ?
 Though up to ABS implementation, ABS applying the MIMO feedback at 

the proximity of the time to which the recommended MIMO feedback 

refers will show the optimum performance (maybe, as early as possible 

after receiving MIMO feedback from the AMS).

 However, ABS may suffer from short of processing time to schedule MIMO 

allocation with reference to the MIMO feedback.



MIMO Feedback Considerations
 What should be taken into account ?

 MIMO midamble location within a frame 

 Feasible AMS processing time to report MIMO feedback information 

 Nominal ABS scheduling delay to apply MIMO feedback (though might 

be further delayed as per the scheduling at the ABS’s discretion)

 Possible trade off between processing time vs. MIMO performance

 Channel variation during the delay

 How to enhance MIMO performance ?
 AMS performing MIMO measurements with predicting the channel 

variation will mitigate the impact of channel variation during the 

feedback/scheduling delay and give better performance.

 Moreover, AMS and ABS can have relaxed processing time requirement 

while enjoying enhanced MIMO performance. 

 With the knowledge of prediction, the ABS can apply the MIMO feedback 

at the frame at the proximity of the time to which the prediction is made, 

hence resulting in enhanced performance.

 Can have more freedom in determining MIMO midamble location within 

the frame.



Channel Variation Effect
 Impact of time varying channels on MIMO Feedback 

Measurements

 The channel correlation 

between frames may be 

deteriorated due to channel 

variation in association with the 

speed.

 The tolerable delay for 

acceptable channel 

prediction and MIMO 

feedback measurement 

performance is about 2 frames.

Reference: Q. Li, X. E. Lin, and J. Zhang, “MIMO Precoding in 802.16e WiMAX”, 

Journal of Communications and Networks, vol. 9, No. 2, June 2007



Conclusion (1/2)

 Conclusion
 AMS predicting the channel variation and ABS applying the MIMO 

feedback at the predicted frame shows much better performance under 

time varying channel 

 Though the actual timing of reflecting the received MIMO feedback at 

the ABS may be further delayed as per ABS implementation/scheduling, 

ABS can still consider the reference point of time that the AMS made 

MIMO feedback measurement to and further modify/extrapolate the 

regular MIMO feedbacks from the AMS taking the actual time of 

allocation into account to enhance MIMO performance (ABS 

implementation specific)

 In very slow varying channels the performance of prediction will be at 

least near the bounds of no prediction case, while showing better 

performance for most of the cases

 Channel prediction within the tolerable delay shows similar performance 

(that is, 1 or 2 frame delay for prediction and MIMO feedback/scheduling 

doesn’t have large difference in performance)

 In this context, it is suggested to apply channel prediction at the AMS, to 

let 1frame for AMS MIMO feedback delay, and to have 1 frame delay for 

ABS applying the MIMO feedback



Conclusion (2/2)

 Conceptual Illustration
 Note the midamble location is still under discussion

 Midamble location may change depending on Duplex mode, BW, Mixed 

mode, etc. 

 Nevertheless, with the knowledge of the number of frames considered for 

prediction and the location of midamble, ABS can apply the MIMO 

feedback at the proper time to have optimal performance (or, in the 

vicinity of the predicted MIMO midamble location) 
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[Change 1: Modify the text in section 16.3.7.1.2.2, line 51~60, page 449 as follows]

16.3.7.1.2.2 Adaptive precoding

With adaptive precoding, the precoder W is derived from the feedback of the AMS. When the AMS estimates the preferred W by 

using the midamble,  AMS should consider channel variation and report the predicted value of W with reference to the midamble

location in two frames. That is, the reported PMI in frame „N‟ measured from the midamble(s) up to frame „N-1‟ corresponds to an 

appropriate value of W estimated for the point of time at the midamble in frame „N+1‟. 

For  codebook-based  adaptive  precoding (codebook  feedback),  there  are  3  feedback  modes:  Base  mode, 

transformation mode and differential mode. 

For TDD sounding-based adaptive precoding, the value of W is derived from the AMS sounding feedback. 

[Change 2: Modify the text in section 16.3.9.3.1.3, line 44~57, page 549 as follows]

16.3.9.3.1.3 Channel quality indicator (CQI) definition

The CQI feedback together with the rank feedback (when applicable) composes the spectral efficiency value reported by the AMS. 

This value corresponds to the measured block error rate which is the closest, but not exceeding, a specific target error rate. 

The  AMS  reports  the  CQI  by  selecting  a  nominal  MCS  index  from  Table 901.  MCS  index  should  be selected assuming 4 

LRUs in type-1 AAI subframe as a resource allocation, and 10% as a target error rate for the first HARQ transmission and 

considering varying channel conditions in two frames from the reference signal that the CQI measurement is made on. That is, the 

reported CQI in frame „N‟ measured from the reference siganl(s) up to frame „N-1‟ corresponds to an appropriate MCS index for 

frame „N+1‟. In order to allocate the AMS with MCS level and rank appropriate for the actual requirements, the ABS should make 

further adjustments to the AMS reported spectral efficiency, by considering parameters values different from the reference ones 

and by adapting to delay and mobility conditions.


