
Synchronous Non-adaptive HARQ in IEEE 802.16m Uplink

Document Number: S802.16m-08/413
Date Submitted: 2008-05-14
Source:

Woosuk Kwon (kytloze@lge.com),
Hyungho Park (hyunghopark@lge.com),
Sukwoo Lee (sugoo@lge.com)

LG Electronics, Inc. 

Re: IEEE 80216m-08/016r1 - Call for Contributions on Hybrid ARQ

Venue: Macau, China

Base Contribution: IEEE C802.16m-08/413

Purpose:
To be discussed and adopted by TGm for use in the IEEE 802.16m SDD

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 802.16.

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:kytloze@lge.com
mailto:hyunghopark@lge.com
mailto:sugoo@lge.com
http://grouper.ieee.org/groups/802/docs/99/802_16_template.doc
http://grouper.ieee.org/groups/802/docs/99/802_16_template.doc
http://standards.ieee.org/faqs/affiliationFAQ.html
http://standards.ieee.org/guides/bylaws/sect6-7.html#6


Outline
◙ HARQ Classification
◙ HARQ Operation for Uplink
◙ Considerations on MCS
◙ Simulation Results
◙ Conclusions
◙ Text Proposal for the 802.16m SDD

2



Synchronous/Asynchronous
◙ Synchronous HARQ

All the HARQ retransmission processes are restricted to 
occur at pre-determined time

• does not require HARQ process number (ACID)

Low signaling overhead
◙ Asynchronous HARQ

No restriction of retransmission timing
• Flexible scheduling in time domain
• Explicit signaling is required at every transmissions

High signaling overhead
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Adaptive/Non-adaptive
◙ Adaptive HARQ

Transmission format may be changed during 
retransmissions

• Modulation order, Code rate, Resource allocation
• Scheduling can be more flexible

High signaling overhead
◙ Non-adaptive HARQ

Transmission format is not changed or is known to MS & 
BS

• Difficult to get scheduling gain

Low signaling overhead
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HARQ Operation in UL
◙ Uplink

It is difficult for BS to accurately estimate the uplink 
signal due to interferences from MSs in other cells. 
Adaptive scheduling may not give significant system gain 
even with much signaling overhead in uplink

◙ Support synchronous non-adaptive HARQ 
operation in uplink

Reduce system overhead for control signaling
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Considerations on MCS
◙ Why not getting advantages of adaptive HARQ 

characteristics without additional signaling 
overhead to achieve better performance

◙ MCS (Modulation and Coding Set) can be changed 
during retransmissions in a pre-determined manner

initial transmission 1st retransmission
-------------------------------------------------------------------------------
Modulation 4 2
Code rate 1/2 1/1
eff. code rate 1/2 1/3
Nsch 50 50
-------------------------------------------------------------------------------
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Considerations on MCS
◙ Normalized Resource Size

Regarded as the inverse of MPR 

◙ Effective code rate 

Same resource size during retransmissions
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Simulation Results
◙ IEEE 802.16e CTC IR HARQ system
◙ Simulation Parameters

Parameters Assumption
Bandwidth 10 MHz

Number of subcarriers 1024
Frame length 5ms

NEP 4800 bits
Channel estimation Perfect

Channel code CTC (Mother code rate : 1/3)
Modulation QPSK / 16 QAM / 64QAM

MIMO configuration None (SISO)
Resource allocation PUSC

Channel model AWGN / PedB / Veh A
MS mobility - / 3km/h / 30km/h

Receiver type Linear MMSE
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Simulation Results
◙ Required SNR (at 10% FER) vs. the modulation order and 

the Normalized Resource Size (AWGN)
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Simulation Results
◙ Required SNR (at 10% FER) vs. the modulation order and 

the Normalized Resource Size (PedB 3km/h)
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Simulation Results
◙ Required SNR (at 10% FER) vs. the modulation order and 

the Normalized Resource Size (VehA 30km/h)
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Conclusions
◙ We support synchronous non-adaptive HARQ 

operation as IEEE 802.16m uplink HARQ operation. 

◙ By adopting the aforementioned scheme, 
synchronous non-adaptive HARQ may obtain 
better performance without additional control 
signaling overhead.
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Text Proposal for the 802.16m SDD

◙ Section 11 – PHY Layer
The UL HARQ shall support synchronous non-adaptive 
operation.
In UL HARQ operation, the allocated resource size shall 
be fixed during retransmissions and the MCS shall be 
able to be changed during retransmissions.
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