
IEEE C802.16m-07_221

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	High Data-Rate Schemes for IEEE 802.16m Standards

	Date Submitted
	2007-11-07

	Source(s)
	J Klutto Milleth

Senior Research Engineer, CEWiT, India
Vinod Ramaswamy
Research Engineer, CEWiT, India
Bhaskar Ramamurthi

Hon. Director, CEWiT, India
K Girdhar
Professor, IIT Madras, India

	klutto@cewit.org.in
vinodr@cewit.org.in
bhaskar@tenet.res.in
giri@tenet.res.in


	Re:
	This is a response to a call for comments on the project IEEE 802.16m system requirement document (SDD) http://ieee802.org/16/tgm/docs/80216m-07_040.pdf

	Abstract
	This contribution seeks some support in the project IEEE 802.16m (SDD) in order to facilitate submission for our technical contribution, which we are in the process of making it to the project IEEE 802.16m.

	Purpose
	To include the support requested in the contribution into the 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>.


High Data-Rate Schemes for IEEE 802.16m Standards
J Klutto Milleth, Vinod Ramaswamy, Bhaskar Ramamurthi and K Giridhar
CEWiT and IIT Madras, India
We are in the process of making technical contributions to the IEEE 802.16m standards in the system description document (SDD) on the following topics, which falls within the scope of IEEE 802.16m system requirement document (SRD).
· High data-rate spatial multiplexing (SM)/space-time coding (STC)/space-frequency coding (SFC) schemes
· Reduction of PHY/MAC overheads to increase the throughput
· Spectrally efficient downlink for high mobility users

· Spectrally efficient uplink for 2 transmit antennas

· Interference mitigation using base station cooperation
· Peak-to-average power ratio (PAPR) reduction for uplink
Also, we will provide the step size for adjusting the frame duration and UL:DL ratio for synchronization in case of TDD. Therefore, we expect the support for the following functionalities in the system description document (SDD) of IEEE 802.16m.

High data-rate spatial multiplexing (SM)/space-time coding (STC)/space-frequency coding (SFC) schemes
To provide the throughput mentioned in the SRD of IEEE 802.16m, it requires a support for higher number of antennas at the base station (BS) and mobile station (MS). We will propose schemes that will increase the system capacity/diversity or both by using high data-rate spatial multiplexing (SM)/space-time coding (STC)/space-frequency coding (SFC) schemes. This requires a support for four transmit antennas at the transmitter and two antennas at the receiver. Therefore, the SDD should have a support for four transmit antennas and two receive antennas.
Reduction of PHY/MAC overheads to increase the throughput

Spectrally efficient downlink for high mobility users
The IEEE 802.16m system aims to provide higher throughput by reducing the system overheads especially useful for high mobility users requiring high pilot overhead. In order to do this, we will propose spectrally efficient pilotless (these methods can work with lesser pilots or without any pilots other than the preamble) channel estimation algorithms. It requires a separate zone in the downlink (DL) to ensure backward compatibility with the reference system. Therefore, the SDD should support an additional zone for our proposal.
Spectrally efficient uplink for 2 transmit antennas
For video conferencing and web 2.0 applications, there is a huge demand for higher throughput on the wireless uplink (UL). Therefore, the UL throughput has to be increased by using 2 transmit antennas, and this can be done when better channel estimates are available at the BS. We will propose a scheme for 2 transmit antennas UL without necessitating a higher pilot overhead (when compared to 1 transmit antenna UL). This method requires a feed forward channel in the DL to give some channel state information (CSI) to MS for the transmission of pilots from multiple antennas. Therefore, we need a support for this in the SDD.
Interference mitigation using base station cooperation
The IEEE 802.16m system may be deployed in cells with radius as small as 100m due to the presence of tall buildings and the subscriber density. In this operational scenario, the interference will be very high, and hence there is a need for efficient algorithms to mitigate interference from adjacent cells/sectors. We will propose a scheme that will increase the signal-to-interference-noise ratio to a great extent with cooperation between the multiple BSs. We need a support for a low latency tunnel between the MAC/PHY layers of the BS in the SDD of IEEE 802.16m standards. Also, there should be a support for a feed-forward channel in the DL and a feedback channel in the UL in the SDD.
Peak-to-average power ratio (PAPR) reduction scheme for uplink
In country like India, it is expected that more than 85% of the subscribers will be indoors/nomadic, and broadband wireless is the only broadband access for majority of these subscribers. The attenuation of the signals due to the walls will be high resulting in a significant path loss. Therefore, the PAPR of the IEEE 802.16m system should be kept minimum. Considering the backward compatibility with the reference system, we will propose a UL generalized multi carrier technique that can be operated in a separate zone. We expect to have a support for an additional zone for operation in the UL in the SDD.
Synchronization in time division duplex (TDD)

Since the IEEE 802.16m standards will coexist with other RATs, there should be a mechanism for the regulator in a region to synchronize the frames across multiple RATs operating in a geographical area. This can be done by having adjustable frame duration and adjustable uplink/downlink ratio.

· The adjustable frame duration can be in steps of 1ms sec.

· The adjustable UL:DL ratio can be from 1:1 to 1:4
The bulleted items should be included in the SDD for defining the frame structure for IEEE 802.16m standards.

  


