

IEEE C802.16j-07_464

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

	Title
	A method to increase the reliability of transmissions when using repetitions with the AMC permutation in the AAS Relay Zone.

	Date Submitted
	2007-09-05

	Source(s)
	Dale Branlund, Matt Volpe, Will Sun
BRN Phoenix Inc.
2500 Augustine Drive
Santa Clara, CA, USA 95054

John Norin, Robert Popoli
The DIRECTV Group, Inc.
2250 East Imperial Hwy
El Segundo, CA 90245
	Voice:
+1-408-572-9703
Fax:
+1-408-351-4911
dbranlund@brnphoenix.com


Voice: +1-310-964-0717
Fax:
+1-310-535-5422
john.norin@directv.com 

	Re:
	Working Group Letter Ballot #28, Technical Comments and Contributions regarding IEEE Project P802.16j; Draft Amendment P802.16/D1.

	Abstract
	This contribution describes an optional method to increase the reliability of transmissions when using repetitions with the AMC permutation and corrects inconsistencies in the baseline document..

	Purpose
	This document provides corrections and proposes performance improvements when using the AAS Relay Zone.

	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>.


A method to increase the reliability of transmissions when using repetitions with the AMC permutation

Dale Branlund, Will Sun, Matt Volpe, BRN Phoenix, Santa Clara, CA, USA;
John Norin, Robert Popoli, The DIRECTV Group, Inc., El Segundo, CA, USA
This document describes a method to increase communications reliability when using repetitions with the AMC permutation.  This method is only applicable to MR-BS nodes and RS nodes capable of communicating in the optional AAS Relay Zone.  This method provides improved reliability for edge-of-cell RS nodes by improving the frequency diversity of the transmission when using repetitions.
Background

The IEEE 802.16-2005 standard provides numerous modulation and coding schemes (MSC), repetitions coding and permutations methods enabling the system designer to tailor transmission methods for a wide variety of the RF propagation conditions.  For example, the PUSC permutation is effective for frequency selective channels since it distributes subcarriers randomly throughout the channel.   On the other hand, the AMC permutation is effective for varying the MCS level according the SINR of the AMC subchannel therefore optimized the data throughput in frequency selective channels.
However, when repetition coding is used with the AMC permutation, adjacent slots are used to support the repetition.  While this is a straightforward approach, it does not exploit the frequency diversity available in the channel.  
Section 8.4.4.7.2.3 of Draft Amendment P802.16j/D1 describes an overall method to exploit frequency diversity in the AAS Relay Zone but only for the access channel but is silent on traffic bearing subchannels.  In is repeated here for convenience:
“The AAS Relay Zone Access Channel is defined to be 1 or more subchannels starting at subchannel 0 for both the uplink and downlink.  Subchannel 0 is paired with subchannel n-1-k where n is the total number of subchannels and k is the number of subchannels designated in the IE.  Two repetitions of the AAS preamble and data are used in the subchannel pair to aid robust reception via signal processing methods (i.e. diversity combining)”.  
Proposed Solution
The proposed solution follows the repetition frequency diversity method for “access channels” described above, but now is applied to all subchannels in the AAS relay zone.  Provided that repetition coding is used, then the subchannel (slot) used for the repetition is displaced n/2 subchannels away from the original subchannel.  This can improve the reception performance through frequency diversity combining gain.
Detailed Solution

This solution applies for NFFT = 2048, 1024, and 512 where the number of AMC subchannels, n = 96, 48, and 24.
Process the R-FCH to determine the number of repetitions in the AAS Relay Zone.

If  repetition coding = 2 repetitions, then physical subchannels k and n/2+k are paired.  These are remapped into logical subchannels k and k+1. Otherwise, subchannels k and n/2+k are independent.
Repetition coding applies to AMC MCS levels specified in the DCD/UCD.

Correct an inconsistency in the definition of the access channel subchannel pair.  Change n-1-k to n/2+k. and the corresponding figure 270c for clarity.
Proposed Text Changes
Replace the last sentence of the second paragraph in Section 8.4.4.7.2.3 (from line 42 to line 45 at page 167):
Subchannel 0 is paired with subchannel n-1-k where n is the total number of subchannels

and k is the number of subchannels designated in the IE. Two repetitions of the AAS preamble and data are used in the subchannel pair to aid robust reception via signal processing methods (i.e. diversity combining).
With this sentence:
Subchannel k is paired with subchannel n/2+k where n is the total number of subchannels

and k is the number of subchannels designated in the IE where k=0 or k=1. Two repetitions of the AAS preamble and data are used in the subchannel pair to aid robust reception via signal processing methods (i.e. diversity combining).
Add this paragraph after the second paragraph of Section 8.4.4.7.2.3(after line 45 at page 167):
Subchannels channels containing normal data traffic may also sent with repetitions to aid robust reception via frequency diversity.  In this case physical subchannels k and n/2+k are paired.  These are remapped into logical subchannels k and k+1 during frame building.  The number of repetitions is signaled in the R-FCH. Repetitions apply to the MCS levels signaled in the map.
Replace Figure 270c with the following corrected figure:
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