
IEEE C802.16m-09/1958

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

	Title
	Proposed text for Indication of Multiple NACKs in a Single PRU (E-MBS)

	Date Submitted
	2009-08-29

	Source(s)
	Ray-Guang Cheng
Feng-Ming Yang
National Taiwan University of Science and Technology
	crg@ieee.org
D9602206@mail.ntust.edu.tw


	Re:
	IEEE 802.16 Working Group Letter Ballot #30:

P802.16m/D1 E-MBS

	Abstract
	The contribution proposes the text of E-MBS operation section to be included in the 802.16m amendment

	Purpose
	To be discussed and adopted by TGm for 802.16m amendment.

	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>.


Indication of Multiple NACKs in a Single PRU
Ray-Guang Cheng and Feng-Ming Yang
National Taiwan University of Science and Technology

1 Introduction

This contribution presents a method to transmit multiple NACKs in a single physical resource unit (PRU). A PRU is the basic physical unit for resource allocation that comprises Psc consecu​tive subcarriers by Nsym consecutive OFDMA symbols [1]. Multiple codes are assigned to indicate the combination of NACKs to different feedback conditions. The proposed method may be used to reduce the uplink signaling overhead and the implementation complexity of MSs. Examples of the feedback conditions include packet error indication, low received QoS (quality of service) indication, low SNR (signal to noise ratio), or a response to polling request. For example, the feedback conditions of packet error indication can be used for HARQ (hybrid automatic retransmission request); the low received QoS indication or low SNR may be used for the purpose of LA (link adaptation); and the polling request may be used for user counting (i.e. asks MSs to send a NACK if a probability test is passed), etc.

Each E-MBS service may need one or more feedback information to perform link adaptation or HARQ. Each feedback information may be obtained through the setting of a feedback event.

2 Description of the Proposal
In IEEE C802.16m-08/1097r2 [2], we proposed a concept of a common E-MBS feedback channel. The common E-MBS feedback channel is an uplink channel that is used by all idle state MSs or connected state MSs to send their E-MBS feedback. An NACK-based approach is adopted to reduce the uplink signaling overhead. That is, an MS will transmit an NACK through a common E-MBS feedback channel if and only if a predefined feedback condition is met, otherwise nothing is transmitted. The setting of feedback condition and the allocation of the common E-MBS feedback channel is configured by the BS or the network [2]. The feedback condition is set to retrieve information required to perform HARQ, LA, etc.

In [2], we further proposed to use a ranging preamble code to indicate a NACK at the common E-MBS feedback channel. BS can detect the existence of the code even if multiple MSs indicate their NACK at the PRU. Theoretically, BS can distinguish several codes that transmitted at the same PRU. However, the sum of a large number of these codes will result in multiple access interference (MAI) and the variance (e.g., the noise power) of the MAI increases in direct proportion to the number of MSs. For the multicast and broadcast services, the number of MSs that may simultaneously indicate a NACK is not predictable. Hence, it is preferred to reserve a dedicated PRU for each E-MBS common feedback channel in order to prevent from error decoding due to MAI. (i.e., multiple common E-MBS feedback channels may share the same PRU via CDM (code division multiplexing) method if the code can be properly designed to overcome high MAI).
In the implementation, each MS can only indicate a single NACK in a single PRU. Hence, multiple PRUs should be reserved if multiple feedback conditions are set by BS. The number of required PRUs increases in direct proportion to the number of feedback conditions to be reported. It may significantly increase the uplink signaling overhead since the common E-MBS feedback channels are assigned per E-MBS service flow.
In this contribution, we propose to use a single E-MBS common feedback channel (occupying a single PRU) to accommodate the indications of multiple feedback conditions set by BS. Each MS should use a single code to indicate multiple events simultaneously.
In E-MBS, BS may need to collect the feedback information from MSs for performing the HARQ and LA. A common E-MBS feedback channel is defined and an NACK-based approach using feedback condition specific code is preferred [1,2]. In this approach, the number of PRUs required for accommodating the common E-MBS feedback channels is equal to the number of feedback condition (e.g., HARQ, LA, etc.) to be indicated. For example, MSs may use code C1 to indicate an NACK for HARQ at PRU1. MSs may use code C2 to indicate an NACK for LA at PRU2. C1 and C2 are assigned by the network or BS at the creating of an E-MBS service flow. The BS (or the network) may announce the allocation of PRU1 and PRU2 in a periodic or dynamic way.

Three options can be used for a MS to indicate its response to multiple feedback conditions at the same PRU using a single CDMA ranging code. Multiple codes are assigned in order to indicate the NACK of the feedback conditions. In options I, each code is dedicated reserved to a combination feedback conditions. In option II, each code is dedicated reserved to a given priority of feedback conditions. In option III, some codes could be shared multiple feedback conditions. Note that the same codes can be used by the other E-MBS services that use different PRUs for their common feedback channels.
[Option I:] In this option, each code represents a combination of the feedback conditions to be indicated. Therefore, the maximum number of codes required to indicate a total of N feedback conditions at the same PRU is 
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 Note that, a BS may not be able to decode the code correctly due to multiple access interference (MAI). Hence, an all NACK is interpreted if the BS fails to recognize the codes due to MAI.

[Option II:] In this option, the feedback conditions are assigned a priority level according to the significance of the information to be reported. Each code is used to represent a priority level. Let feedback condition 1 has the highest priority and feedback condition N has the lowest priority. An MS shall transmit code Ci if one or more feedback conditions are met and the highest priority level of these feedback conditions is i. At the BS, it will interpret that all feedback conditions with priorities i to N are all NACKed if code Ci is received. In this case, we only need N codes to indicate a total of N feedback conditions at the same PRU. However, the price paid is the accuracy of the information to be reported. Note that, a BS may not be able to decode the code correctly due to multiple access interference (MAI). Hence, an all NACK is interpreted if the BS fails to recognize the codes due to MAI.

[Option III:] In this option, a set of codes is dedicated reserved for fast feedback conditions (i.e., information that need to be frequently reported) and another set of code is shared by more than one slow feedback conditions (i.e., information that need to be infrequently reported). The packet error indication used for HARQ, which may be reported for each received multicast frame, is an example of the fast feedback condition. Therefore, a dedicated code is reserved. In contrast, the low received QoS indication, low SNR, or a response to polling request used for LA or user counting, which may be reported in every few seconds or minutes. Hence, these slow feedback conditions may share a single code.
3 Proposed Text for the Amendment Working Document (AWD)
---------------------------------------------Start of the text--------------------------------------------------

15.3.9.2 Uplink control channels physical resource mapping

15.3.9.2.7 Common E-MBS Feedback Channel
A single E-MBS common feedback channel occupying a PRU is assigned per E-MBS service flow. A single code is used to indicate multiple events if more than one feedback condition is specified.
---------------------------------------------End of the text--------------------------------------------------

Reference:

[1] IEEE P802.16m/D1 Draft
[2] Ray-Guang Cheng, Feng-Ming Yang, Sophie Vrzic, Robert Novak, Mo-Han Fong, Jung-Im Kim, Chulsik Yoon, Wang Yonggang, Zhang Bijun, Chen Yu, Yang Hongwei, Chun-Yen Wang, Frank Ren, Chun-Yuan Chiu, Richard Li, Hung-Yu Wei, Ching-Chun Chou, and YihShen Chen, “Harmonized SDD Text Proposal for E-MBS Feedback,” IEEE C80216m-MBS-08/015r1, Oct. 2008.

  


_1285725038.unknown

