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Abstract

Description of and draft standard text for example encoding of a FEC frame for 802.11 TGe.

1.0  Introduction

This document contains proposed draft text for the IEEE 802.11e draft standard that specifies an example 802.11e frame before and after FEC encoding.  The purpose of the normative text is to illustrate by example how to FEC encode a frame according to the 802.11e draft standard.

The example frame is not designed to cover all possible encoding situations.  The draft standard normative text that describes how to encode an FEC frame should be sufficient to correctly implement FEC encoding and decoding. The example frame provided here is designed to augment the draft standard normative text by showing a clarifying encoding example.

2.0  Example Frame

Overview of Example Frame

The example frame prior to FEC encoding has the following characteristics:

· The frame type / subtype will be QoS Data, with To DS = 0 and From DS = 1, FEC = 1, and all other Frame Control fields equal to zero.

· The duration field will be TBD

· The frame will have three address fields

· The RA field will be unicast

· The QoS Control Field will specify an ack policy of burst (delayed) ack, FEC = 1, and all other fields will be zero.

· The frame body will consist of 206 bytes, not including CRC, consisting of the squence 01’h, 02’h, 03’h etc.

· The frame will not be encrypted.

“Buffer Order” below refers to a natural bit within byte presentation, where the least significant bit in a byte is shown on the right.  “Transmit Order” refers to 

Example Frame Description Prior to FEC Encoding

	Byte Number
	Value, Buffer Order
	Value,

Transmit Order
	Description

	1
	88’h
	11’h
	Frame Control byte 0.  QoS Data frame

	2
	82’h
	41’h
	Frame Control byte 1.  FEC, from DS.

	3
	00’h
	00’h
	Duration / ID byte 0

	4
	80’h
	01’h
	Duration / ID byte 1

	5
	10’h
	08’h
	Address 1.0

	6
	11’h
	88’h
	Address 1.1

	7
	11’h
	88’h
	Address 1.2

	8
	11’h
	88’h
	Address 1.3

	9
	11’h
	88’h
	Address 1.4

	10
	11’h
	88’h
	Address 1.5

	11
	20’h
	88’h
	Address 2.0

	12
	22’h
	04’h
	Address 2.1

	13
	22’h
	44’h
	Address 2.2

	14
	22’h
	44’h
	Address 2.3

	15
	22’h
	44’h
	Address 2.4

	16
	22’h
	44’h
	Address 2.5

	17
	30’h
	0C’h
	Address 3.0

	18
	33’h
	CC’h
	Address 3.1

	19
	33’h
	CC’h
	Address 3.2

	20
	33’h
	CC’h
	Address 3.3

	21
	33’h
	CC’h
	Address 3.4

	22
	33’h
	CC’h
	Address 3.5

	23
	00’h
	00’h
	Sequence Control 0

	24
	00’h
	00’h
	Sequence Control 1

	25
	00’h
	00’h
	QoS Control 0. reserved

	26
	8A’h
	51’h
	QoS Control 1. TID=8’h, FEC, final, no ack 

	27
	01’h
	80’h
	Frame Body 1

	28
	02’h
	40’h
	Frame Body 2

	29
	03’h
	C0’h
	Frame Body 3

	…
	…
	…
	…

	205
	CD’h
	B3’h
	Frame Body 205

	206
	CE’h
	73’h
	Frame Body 206


3.0  Draft Text – FEC encoding without scrambler

Annex H

(informative)

Add Annex H (a new annex)

An Example of Encoding a Frame for FEC

H.1 Introduction

The purpose of this annex is to show an example encoding of a frame with the QoS FEC option, as described in Clause 7 of IEEE Standard 802.11e.  The example frame is a QoS Data frame with no Address 4 field prior to encoding, and with a 206 byte MAC payload.  After encoding, the last RS block consists of the last two bytes of FEC FCS plus 16 RS parity bytes. 

H.2 Example Frame Prior to FEC Encoding

The example frame prior to FEC Encoding is shown in Table H.1.  The example frame is show prior to padding of Address Field 4 and prior to cacluation and appending of FEC FCS.  The bit ordering of bits within bytes is consistent with the way the MAC might buffer frame bytes prior to transmission; that is, least significant bit in each byte is shown to the right. 

	##
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val

	1..10
	88
	82
	00
	80
	10
	11
	11
	11
	11
	11

	11..20
	20
	22
	22
	22
	22
	22
	30
	33
	33
	33

	21..30
	33
	33
	00
	00
	00
	0a
	01
	02
	03
	04

	31..40
	05
	06
	07
	08
	09
	0a
	0b
	0c
	0d
	0e

	41..50
	0f
	10
	11
	12
	13
	14
	15
	16
	17
	18

	51..60
	19
	1a
	1b
	1c
	1d
	1e
	1f
	20
	21
	22

	61..70
	23
	24
	25
	26
	27
	28
	29
	2a
	2b
	2c

	71..80
	2d
	2e
	2f
	30
	31
	32
	33
	34
	35
	36

	81..90
	37
	38
	39
	3a
	3b
	3c
	3d
	3e
	3f
	40

	91..100
	41
	42
	43
	44
	45
	46
	47
	48
	49
	4a

	101..110
	4b
	4c
	4d
	4e
	4f
	50
	51
	52
	53
	54

	111..120
	55
	56
	57
	58
	59
	5a
	5b
	5c
	5d
	5e

	121..130
	5f
	60
	61
	62
	63
	64
	65
	66
	67
	68

	131..140
	69
	6a
	6b
	6c
	6d
	6e
	6f
	70
	71
	72

	141..150
	73
	74
	75
	76
	77
	78
	79
	7a
	7b
	7c

	151..160
	7d
	7e
	7f
	80
	81
	82
	83
	84
	85
	86

	161..170
	87
	88
	89
	8a
	8b
	8c
	8d
	8e
	8f
	90

	171..180
	91
	92
	93
	94
	95
	96
	97
	98
	99
	9a

	181..190
	9b
	9c
	9d
	9e
	9f
	a0
	a1
	a2
	a3
	a4

	191..200
	a5
	a6
	a7
	a8
	a9
	aa
	ab
	ac
	ad
	ae

	201..210
	af
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	b8

	211..220
	b9
	ba
	bb
	bc
	bd
	be
	bf
	c0
	c1
	c2

	221..230
	c3
	c4
	c5
	c6
	c7
	c8
	c9
	ca
	cb
	cc

	231..240
	cd
	ce
	---
	---
	---
	---
	---
	---
	---
	---


H.3 Example Frame After FEC Encoding

The example frame after FEC encoding is shown in Table H2.  The bit ordering of the bits with bytes is consistent with transmission order; that is, the least significant bit in each byte is shown to the left.

	##
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val

	1..10
	11
	41
	00
	01
	08
	88
	88
	88
	88
	88

	11..20
	04
	44
	44
	44
	44
	44
	0c
	cc
	cc
	cc

	21..30
	cc
	cc
	00
	00
	ff
	ff
	ff
	ff
	ff
	ff

	31..40
	00
	50
	ff
	ea
	53
	52
	bc
	25
	45
	cb

	41..50
	b9
	77
	d2
	30
	54
	18
	64
	44
	80
	40

	51..60
	c0
	20
	a0
	60
	e0
	10
	90
	50
	d0
	30

	61..70
	b0
	70
	f0
	08
	88
	48
	c8
	28
	a8
	68

	71..80
	e8
	18
	98
	58
	d8
	38
	b8
	78
	f8
	04

	81..90
	84
	44
	c4
	24
	a4
	64
	e4
	14
	94
	54

	91..100
	d4
	34
	b4
	74
	f4
	0c
	8c
	4c
	cc
	2c

	101..110
	ac
	6c
	ec
	1c
	9c
	5c
	dc
	3c
	bc
	7c

	111..120
	fc
	02
	82
	42
	c2
	22
	a2
	62
	e2
	12

	121..130
	92
	52
	d2
	32
	b2
	72
	f2
	0a
	8a
	4a

	131..140
	ca
	2a
	aa
	6a
	ea
	1a
	9a
	5a
	da
	3a

	141..150
	ba
	7a
	fa
	06
	86
	46
	c6
	26
	a6
	66

	151..160
	e6
	16
	96
	56
	d6
	36
	b6
	76
	f6
	0e

	161..170
	8e
	4e
	ce
	2e
	ae
	6e
	ee
	1e
	9e
	5e

	171..180
	de
	3e
	be
	7e
	fe
	01
	81
	41
	c1
	21

	181..190
	a1
	61
	e1
	11
	91
	51
	d1
	31
	b1
	71

	191..200
	f1
	09
	89
	49
	c9
	29
	a9
	69
	e9
	19

	201..210
	99
	59
	d9
	39
	b9
	79
	f9
	05
	85
	45

	211..220
	c5
	25
	a5
	65
	e5
	15
	95
	55
	d5
	35

	221..230
	b5
	75
	f5
	0d
	8d
	4d
	cd
	2d
	ad
	6d

	231..240
	ed
	1d
	9d
	5d
	dd
	3d
	bd
	7d
	fd
	03

	241..250
	83
	43
	c3
	23
	a3
	63
	e3
	13
	93
	53

	251..260
	d3
	33
	b3
	73
	33
	0f
	6c
	00
	36
	eb

	261..270
	17
	af
	f8
	10
	91
	7c
	11
	a9
	36
	f3

	271..280
	d7
	73
	ab
	58
	c9
	29
	c5
	33
	c3
	60

	281..290
	b4
	c4
	8e
	d2
	d5
	9d
	7b
	fc
	aa
	7a

	291..300
	ec
	6a
	7c
	0f
	---
	---
	---
	---
	---
	---


4.0  Draft Text – FEC encoding with scrambler

Annex H

(informative)

Add Annex H (a new annex)

An Example of Encoding a Frame for FEC

H.1 Introduction

The purpose of this annex is to show an example encoding of a frame with the QoS FEC option, as described in Clause 7 of IEEE Standard 802.11e.  The example frame is a QoS Data frame with no Address 4 field prior to encoding, and with a 206 byte MAC payload.  After encoding, the last RS block consists of the last two bytes of FEC FCS plus 16 RS parity bytes. 

H.2 Example Frame Prior to FEC Encoding

The example frame prior to FEC Encoding is shown in Table H.1.  The example frame is show prior to padding of Address Field 4 and prior to cacluation and appending of FEC FCS.  The bit ordering of bits within bytes is consistent with the way the MAC might buffer frame bytes prior to transmission; that is, least significant bit in each byte is shown to the right. 

	##
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val

	1..10
	88
	82
	00
	80
	10
	11
	11
	11
	11
	11

	11..20
	20
	22
	22
	22
	22
	22
	30
	33
	33
	33

	21..30
	33
	33
	00
	00
	00
	0a
	01
	02
	03
	04

	31..40
	05
	06
	07
	08
	09
	0a
	0b
	0c
	0d
	0e

	41..50
	0f
	10
	11
	12
	13
	14
	15
	16
	17
	18

	51..60
	19
	1a
	1b
	1c
	1d
	1e
	1f
	20
	21
	22

	61..70
	23
	24
	25
	26
	27
	28
	29
	2a
	2b
	2c

	71..80
	2d
	2e
	2f
	30
	31
	32
	33
	34
	35
	36

	81..90
	37
	38
	39
	3a
	3b
	3c
	3d
	3e
	3f
	40

	91..100
	41
	42
	43
	44
	45
	46
	47
	48
	49
	4a

	101..110
	4b
	4c
	4d
	4e
	4f
	50
	51
	52
	53
	54

	111..120
	55
	56
	57
	58
	59
	5a
	5b
	5c
	5d
	5e

	121..130
	5f
	60
	61
	62
	63
	64
	65
	66
	67
	68

	131..140
	69
	6a
	6b
	6c
	6d
	6e
	6f
	70
	71
	72

	141..150
	73
	74
	75
	76
	77
	78
	79
	7a
	7b
	7c

	151..160
	7d
	7e
	7f
	80
	81
	82
	83
	84
	85
	86

	161..170
	87
	88
	89
	8a
	8b
	8c
	8d
	8e
	8f
	90

	171..180
	91
	92
	93
	94
	95
	96
	97
	98
	99
	9a

	181..190
	9b
	9c
	9d
	9e
	9f
	a0
	a1
	a2
	a3
	a4

	191..200
	a5
	a6
	a7
	a8
	a9
	aa
	ab
	ac
	ad
	ae

	201..210
	af
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	b8

	211..220
	b9
	ba
	bb
	bc
	bd
	be
	bf
	c0
	c1
	c2

	221..230
	c3
	c4
	c5
	c6
	c7
	c8
	c9
	ca
	cb
	cc

	231..240
	cd
	ce
	---
	---
	---
	---
	---
	---
	---
	---


H.3 Example Frame After FEC Encoding

The example frame after FEC encoding is shown in Table H2.  The bit ordering of the bits with bytes is consistent with transmission order; that is, the least significant bit in each byte is shown to the left.

	##
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val
	Val

	1..10
	11
	41
	00
	01
	08
	08
	08
	08
	08
	08

	11..20
	04
	44
	44
	44
	44
	44
	0c
	4c
	4c
	4c

	21..30
	4c
	4c
	00
	00
	7f
	7f
	7f
	7f
	7f
	7f

	31..40
	00
	50
	38
	10
	38
	74
	38
	47
	46
	51

	41..50
	27
	69
	29
	79
	6c
	20
	72
	65
	03
	73

	51..60
	25
	59
	36
	34
	5e
	39
	7c
	21
	5f
	5e

	61..70
	63
	39
	30
	40
	59
	23
	4e
	4e
	62
	1b

	71..80
	45
	30
	65
	0a
	00
	5b
	27
	24
	5f
	17

	81..90
	05
	55
	67
	73
	29
	28
	71
	73
	4f
	04

	91..100
	2e
	11
	05
	33
	4b
	34
	43
	6a
	4e
	0e

	101..110
	6a
	42
	77
	04
	37
	12
	6b
	1d
	49
	37

	111..120
	1e
	0c
	7d
	32
	5c
	6f
	26
	26
	6e
	4f

	121..130
	24
	62
	04
	2e
	5d
	30
	18
	1d
	4f
	57

	131..140
	34
	4b
	17
	70
	63
	12
	03
	60
	37
	5a

	141..150
	16
	43
	24
	03
	53
	69
	4c
	1d
	5a
	25

	151..160
	1d
	22
	04
	46
	64
	42
	6c
	37
	2f
	7c

	161..170
	32
	45
	64
	71
	3a
	18
	16
	19
	69
	37

	171..180
	7a
	1e
	5a
	16
	4b
	02
	32
	24
	38
	37

	181..190
	75
	5f
	48
	7d
	60
	5e
	3f
	62
	78
	31

	191..200
	39
	58
	62
	4f
	2f
	63
	5a
	44
	41
	64

	201..210
	4b
	01
	3a
	26
	65
	5e
	6a
	04
	14
	66

	211..220
	12
	28
	69
	70
	02
	4e
	45
	2f
	70
	04

	221..230
	72
	4a
	4d
	42
	2b
	4f
	6f
	6b
	03
	76

	231..240
	75
	36
	53
	6a
	7c
	48
	76
	1f
	73
	7c

	241..250
	73
	5d
	0e
	27
	67
	6f
	3e
	25
	23
	05

	251..260
	4f
	5c
	71
	19
	39
	21
	70
	6c
	01
	3e

	261..270
	08
	2c
	76
	15
	7d
	12
	27
	3f
	18
	71

	271..280
	34
	7e
	7a
	7d
	0b
	13
	14
	75
	38
	2f

	281..290
	7e
	65
	17
	37
	24
	6d
	2b
	72
	36
	6a

	291..300
	3a
	84
	43
	db
	---
	---
	---
	---
	---
	---
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