2004-08-29 IEEE C802.16e-04/325r1

Project |EEE 802.16 Broadband Wireless Access Working Group <http://ieee802.or g/16>

Title Uplink Power Control for FDD/H-FDD Duplexing

Date 2004-08-29

Submitted

Source: Wen Tong, Peiying Zhu, Hua Xu, Ming Jia, Voice: (613)-763-1315
Jianglei MaMo-Han Fong, Hang Zhang, Brian Fax: (613)-765-7723
Johnson
Nortel Networks wentong@nortelnetworks.com
3500 Carling Avenue
Ottawa, ON. K2H 8E9
CANADA

Re: IEEE 802.16€e D4 Dratft

Abstract The up link power control for FDD/H-FDDtWwiMIMO and non-MIMO transmission.

Purpose To incorporate the changes here propogethm802.16e D5 draft.

Notice This document has been prepared to assist IEEE®0R2is offered as a basis for discussion
and is not binding on the contributing individuglés organization(s). The material in this
document is subject to change in form and contiat aurther study. The contributor(s)
reserve(s) the right to add, amend or withdraw nateontained herein.

Release The contributor grants a free, irrevocable licetasthe IEEE to incorporate material contained
in this contribution, and any modifications therdaofthe creation of an IEEE Standards
publication; to copyright in the IEEE’s nhame anfEE Standards publication even though it
may include portions of this contribution; andte tEEE’s sole discretion to permit others to
reproduce in whole or in part the resulting IEERrstards publication. The contributor also
acknowledges and accepts that this contribution lneagpade public by IEEE 802.16.

Patent The contributor is familiar with the IEEE 802.16 t&a Policy and Procedures

: <http://ieee802.org/16/ipr/patents/policy.htmlincluding the statement "IEEE standards may

Policy and . . . e . :

Procedures include the known use of patent(s), including patgplications, provided the IEEE receives

assurance from the patent holder or applicant végpect to patents essential for compliance
with both mandatory and optional portions of thansfard." Early disclosure to the Working
Group of patent information that might be relevémtthe standard is essential to reduce the
possibility for delays in the development process ancrease the likelihood that the draft
publication will be approved for publication. Pleas notify the Chair
<mailto:chair@wirelessman.or¥gas early as possible, in written or electroniarfpif patented
technology (or technology under patent applicatimight be incorporated into a draft standard
being developed within the IEEE 802.16 Working Grourhe Chair will disclose this
notification via the IEEE 802.16 web sitbtip://ieee802.org/16/ipr/patents/notices




2004-08-29 IEEE C802.16e-04/325r1

Uplink Power Control for FDD/H-FDD Duplexing

1 Introduction

The uplink power control for the macro-cell deplaymhis fundamental for the reduction of the othalt-interference
generated by MSS. The up link power control is aenemore difficult task for FDD than TDD due to thiSS has na
prior knowledge of the fast fading channel in the ULeTd¢onventional closed loop power control technigae be
employed in which BS detects the MSS transmissimngp and send the power control command to agssMSS to
track the UL channel fading.

In the OFDMA application, due to the constructidriJh sub-channel, the fading to each individualrisedominated by
flat temporal Rayleigh fading. And two additionaffidulties arises: (1) a very large control timelaly, such as 5ms
frame makes the closely tracking and predict tiénfachannel very difficult, therefore the singlawer control step size
for the MSS is not sufficient. (2) in the case eFBD, there is a transmit gap for the MSS, this esathe prediction even
more difficult.

In this contribution, we propose multi-bit powemtml technique for UL MSS transmission for both[-&nd H-FDD
case, in addition, the multi-bit power control maism can be extended to the UL MIMO transmission.

2 Multi-bit Power Control

2.1 UL SIMO Power Control

The BS receiver measures the MSS transmission pdovahe single antenna MSS transmission and pilalantenna BS
reception case (SIMO), the BS measures the @Ries for the individual MSS al"rame the target SI& value for the
k+1 frame can be generated by using predictionnigcies (such as LMS linear predictor), we canwetgower control
threshold values SHRRESHOLD_land SIRHRESHOLD-2

Then a 2-bit power control command is generateddas the following rule (FDD case):

if 0< SIR1< SIRruresnolp-1 2 then MSS transmits power DOWN with step dide
if -SIRTHRESHOLD-K SIR:1< 0 > then MSS transmits power UP with step dide
if SIRTHrRESHOLD-< SIR:1 - then MSS transmits power DOWN with step i2e
if SIRk+1< - SIRTHRESHOLD-2 - then MSS transmits power UP with step gi2e

PwnpE

2.2 UL MIMO Power control

For the STTD transmission case, the 2-bit powetrobnommand is generated based on the followihg (/DD case):
2 NRx
2
1. The K" frame SIR is measured &\R, = ZGiz ‘h,j‘ , Gy =G, +G,is the sum of the transmit power of
i j=1
MSS antenna 1 and MSS antenna 2.
2. The first power control bit is generated by pregliciutput SNR
a. if 0< SIRu1< SIRrHresHop-1 2 then MSS transmits power DOWN with step e
b. if -SIRtHresHoLd-< SIR+1< 0 > then MSS transmits power UP with step dide

3. The second power control bit is generated to cb@fioand G2 as:

NR o, NRX
a. If Z‘hlj‘ > Z‘hz,j‘ ; > thenG, = 0.9G; and G, = 0.1G; ;
i=1 i=1

else G, = 09G; andG, = 01Gy
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2.3 Advantages of UL power control

The advantage of the fast closed loop power inlthds to minimize the other cell interference awndntanage the UL
QoS performance. The benefit for the uplink powatool is shown Figure 1 and Figure 2.
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Figure 1 UL Cell and per MSS throughput with and without power control

3 Proposed Text
Insert the following text in section 8.4.5.4.16

------------ Start Text ---------------------

Tabl e zzzz Enhanced Power Control |E

SYNTAX SIZE NOTE

Enhancement Power Control 1E() {

Extended UIUC 4 bits

MSS Transmit antenna index 1 bit 0- single transmit, b-thansmit
Power adjustment 2 bits

}

MSS Transmit antenna index=0; the rule is described in setlon
MSS Transmit antenna index=1; the rule is described in setton

------------ End Text ------------mmomnnnnn



