2007-03-14 IEEE C802.16maint-07/010r1

Project IEEE 892.166 Broadband Wireless Access Working Group
<http://ieee802.0rg/16>

Title Sounding Symbol UL Power Control Algorithm Correction

Date 2007-03-14

submitted

Source(s) Amir Francos, Yonah Lasker Amir.Francos@alvarion.com
Alvarion Yonah.Lasker@alvarion.com

Re: Call for contributions, IEEE P802.16e-2005 Sponsor Ballot

Abstract This document suggests changes in TGe Draft Document IEEE 802.16e-
2005 to clarify sounding symbol Power Control issues.

Purpose Adopt into the current TGe working draft

Notice This document has been prepared to assist IEEE 802.16. It is offered as a
basis for discussion and is not binding on the contributing individual(s) or
organization(s). The material in this document is subject to change in form
and content after further study. The contributor(s) 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 802.16.

Patent The contributor is familiar with the IEEE 802.16 Patent Policy and

Policy and  Procedures <http://ieee802.0org/16/ipr/patents/policy.html>, including the

Procedures statement "IEEE standards may include the known use of patent(s),

including patent applications, provided the IEEE receives assurance from
the patent holder or applicant with respect to patents essential for
compliance with both mandatory and optional portions of the standard."
Early disclosure to the Working Group of patent information that might be
relevant to the standard is essential to reduce the possibility for delays in
the development process and increase the likelihood that the draft
publication will be approved for publication. Please notify the Chair
<mailto:chair@wirelessman.org> as early as possible, in written or
electronic form, if patented technology (or technology under patent
application) might be incorporated into a draft standard being developed
within the IEEE 802.16 Working Group. The Chair will disclose this
notification via the IEEE 802.16 web site
<http://ieee802.org/16/ipr/patents/notices™>.



http://ieee802.org/16
mailto:Amir.Francos@alvarion.com

2007-03-14 IEEE C802.16maint-07/010r1

Sounding Symbol UL Power Control and HARQ_ACK
Corrections

Amir Francos, Alvarion

Yonah Lasker, Alvarion

Background

In the current standard [1], the closed loop UL power control behavior of the sounding symbol
(UIUC 13) is not correctly specified. In addition, the HARQ-ACK region is not mentioned in the
description of the closed loop power control equations. The purpose of this contribution is to
suggest a method to correct these two issues.

Proposed Remedy

According to section 8.4.10.3 in [1] the MS can be operated in either of two power control
methods. These methods are:

Closed loop power control.

Open loop power control.
When the BS decides to operate the MS in closed loop mode the per tone transmitted power of

the MS is regulated according to:

Prow = Prags T (CAN 5 — CfN ) — (10log10(R,, ) — 10log10(R4,)) + Offset (138)
where

Prew is the temporary TX Power,
Plast is the last used TX Power,
C/N, is the normalized C/N of new modulation/FEC rate instructed by the UTUC,

new
CiNpgs the normalized C/N of the last used modulation/FEC rate. When MS transmits UL burst(s)

except the region marked with UTUC=0, UIUC=12 or UITUC=14 in the same UL frame. the
value shall be set to the normalized C/N of the modulation/FEC rate for the UL bursi(s) outside
the region marked with UTUC=0, UIUC =12 or UIUC=14 in the same UL frame,.

Ry is the number of repetitions for the new modulation/FEC rate instructed by the UTUC,

Ry 1s the number of repetitions on the last used modulation/FEC rate. When MS transmits UL burst(s)
except the resion marked with UITUC=0, UIUC =12 or UIUC=14 in the same UL frame. the
value shall be set to the number of repetitions of the modulation/FEC rate for the UL burst(s)
outside the resion marked with UTUC=0, UTUC =12 or UIUC=14 in the same UL frame. The
value fo UTUC=0 or UIUC =12 shall be setto 1.

Offset is an accumulation of power correction terms sent by the BS since the last transmission.

for MS that operates in regions marked by UIUC = 0, UIUC = 12, UIUC = 14.

In all other situations (i.e. data transmissions), the MS shall use TX power values set according to

equation 138a (in [dB] which states that the per tone power value is set according to:
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P = Pac, + Offat (1383}
However the standard lacks a description of the closed loop power control mechanism for
sounding symbols marked as UIUC = 13 (which are not data). A possible interpretation of the
standard that a sounding symbol transmission should be according to eq. 138a is not correct since
the sounding symbol has a low PAPR and it is BPSK modulated, i.e., it is definitely not a data
symbol but rather a control symbol, and should be transmitted with a power level different than
the one used for data. Therefore it is suggested that equation 138 will be valid also for sounding
symbols marked by UIUC = 13. Additionaly, HARQ-ACK region (extended UIUC2 = 8) is not

mentioned in equation 138. This problem is corrected here.

Proposed Text Changes

[Modify the text as followings on page 636 of IEEE 802.16e-2005]

In the second sentence of 8.4.10.3 change the current text as follows:

There are situations, however, where the SS should automatically update its TX power, without being
explicitly instructed by the BS. This happens when the SS transmits in region marked by UITUC =
0,UIUC=12, extended UIUC2 = &, UIUC = 13, or UIUC = 14.

[Modify the text as follows on page 335 of IEEE 802.16e/Cor2/D2]

In the second sentence that describes C/ N, use change the current text as follows:

When MS transmits UL burst(s) exeept other than in the region marked with UIUC = 0, UIUC = 12,
extended UTUC2 = 8, UIUC =13, or UIUC = 14 in the Same UL frame, the value shall be set to the
normalized C/N of the modulation/FEC rate for the UL burst(s) outside the region marked with UITUC =
0, UIUC = 12, extended UIUC2 = 8 UIUC = 13 or UIUC = 14 in the same UL frame.

[Modify the text as followings on page 335 of IEEE 802.16e/Cor2/D2]

In the sentences that describe R, , change the current text as follows:
Riastis the number of repetitions on the last used modulation/FEC rate. When MS transmits UL
burst(s) except the region marked with UIUC=0, UIUC =12_extended UIUC2=8, or UITUC=14 in

the same UL frame, the value shall be set to the number of repetitions of the modulation/FEC rate
for the UL burst(s) outside the region marked with UIUC=0, UIUC =12, extended UIUC2=8, or
UIUC=14 in the same UL frame. The value for UIUC=0, e+-UIUC =12, UIUC=14 and extended
UIUC2=8, shall be set to 1
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