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Additional Frame Configuration for Legacy Support Mode (15.3.3.5.1)
Jaeweon Cho, Hokyu Choi 
Samsung Electronics
Hujun Yin
Intel
Masoud Olfat
Clearwire
1. Introduction
In this contribution, we propose additional frame configurations for legacy support mode. The proposed frame configuration allows a different mix ratio of 16e and 16m between adjacent ABSs while keeping the same frame offset, so that loading of 16e and 16m terminals can be balanced in each cell and the preamble and SFH timing is kept aligned among ABSs as well.
2. Additional frame configurations for legacy support 
The current frame configurations defined in P802.16m/D2 comprise one legacy zone and one 16m zone in DL, and the same frame offset shall be applied to all BSs in the same deployment region, i.e. the same division between legacy zone and 16m zone shall be applied to the all ABSs.
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Figure 1. Frame configurations for 16e and 16m mix mode
In order to allow different divisions of 16e and 16m among adjacent ABSs while keeping the same timing of preamble and SFH, we may introduce another legacy zone following the 16m zone. Figure 1 depicts a frame configuration having such two legacy zones and one 16m zone. We can see in this figure that by operating two separate legacy zones, a different mix ratio of 16e and 16m between adjacent ABSs is allowed while fixing the frame offset.

3. Proposed Text Changes in P802.16m/D2
[Remedy 1: Insert the following text, into line 60 on the page 277, in 15.3.3.5.1]
The subset of DL AAI subframes dedicated to the WirelessMAN-OFDMA operation should either one group of contiguous DL AAI subframes or two separate groups of contiguous DL AAI subframes. When comprising the two separate groups, the second group shall include the last DL AAI subframe.
[Remedy 2: Change the contents of Table 765, 766, 767, on the page 285 ~ 287, in 15.3.3.8, as follows:]
Table 765 – Frame Configuration and Indexing (5/10/20MHz channel bandwidth).
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA Support

Subframe provision
	Subframe Type
	TTG /RTG
(s)

	
	
	
	
	
	
	DL Mix
offset
	UL MUX

DL length
	UL Mix
length
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	11
	5/10/20
	1/8
	5
	TDD
	5:3
	3:2 (3)
3
	FDM
2
	21:14
3
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not used
	Not used
	105.714 
/ 60

	12
	5/10/20
	1/8
	6
	TDD
	5:3
	3:2 (3)
3
	TDM
2
	2:1
1
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	Not used
	Not used
	Not used
	105.714 
/ 60

	13
	5/10/20
	1/8
	7
	TDD
	5:3
	2:3 (2)
2
	FDM
3
	14:21
3
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not used
	105.714 
/ 60

	14
	5/10/20
	1/8
	8
	TDD
	5:3
	2:3 (2)
2
	TDM
3
	1:2
2
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	Not used
	Not used
	105.714 
/ 60

	15
	5/10/20
	1/8
	9
	TDD
	5:3
	2
	2
	3
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not used
	Not used
	105.714 / 60

	16
	5/10/20
	1/8
	10
	TDD
	5:3
	2
	2
	1
	DL Type1
	DL Type1
	Not used
	Not used
	Not used
	UL Type1
	Not used
	Not used
	105.714 / 60

	1517
	5/10/20
	1/8
	911
	TDD
	5:3
	1:4 (1)
1
	FDM
4
	8:27
3
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	Not used
	105.714 
/ 60

	1618
	5/10/20
	1/8
	1012
	TDD
	5:3
	1:4 (1)
1
	TDM
4
	1:2
2
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	Not used
	105.714 
/ 60

	19
	5/10/20
	1/8
	13
	TDD
	5:3
	1
	3
	3
	DL Type1
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not used
	105.714 / 60

	20
	5/10/20
	1/8
	14
	TDD
	5:3
	1
	3
	2
	DL Type1
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	UL Type1
	Not used
	105.714 / 60

	21
	5/10/20
	1/8
	15
	TDD
	5:3
	1
	2
	3
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	UL Type1
	UL Type1
	Not used
	105.714 / 60

	22
	5/10/20
	1/8
	16
	TDD
	5:3
	1
	2
	1
	DL Type1
	DL Type1
	Not used
	Not used
	Not used
	Not used
	UL Type1
	Not used
	105.714 / 60

	1723
	5/10/20
	1/8
	1117
	TDD
	6:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	208.571

/ 60

	1824
	5/10/20
	1/8
	1218
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	208.571

/ 60

	1925
	5/10/20
	1/8
	1319
	TDD
	5:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type3
	DL Type3
	DL Type3
	UL Type1
	UL Type1
	UL Type1
	311.428 / 60

	2026
	5/10/20
	1/4
	0
	TDD
	5:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2127
	5/10/20
	1/4
	1
	TDD
	4:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2228
	5/10/20
	1/4
	2
	TDD
	3:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type1
	DL Type1
	UL Type1
	UL Type1
	UL Type1
	UL Type1
	
	139.988 
/ 60

	2329
	5/10/20
	1/4
	3
	FDD
	N/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type1
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type1
	D/U Type1
	
	N/A


Table 766 – Frame Configuration and Indexing (8.75MHz channel bandwidth).

	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA Support

Subframe provision
	Subframe Type
	TTG /RTG
(s)

	
	
	
	
	
	
	DL Mix
offset
	UL MUX

DL length
	UL Mix
length
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	9
	8.75
	1/8
	4
	TDD
	5:2
	3:2 (3)

3
	FDM

2
	21:14

2
	DL

Type1
	DL

Type1
	UL

Type1
	UL

Type4
	Not Used
	Not Used
	Not Used
	
	82.2/

74.4

	10
	8.75
	1/8
	5
	TDD
	5:2
	3:2 (3)

3
	TDM

2
	1:1

1
	DL

Type1
	DL

Type1
	Not Used
	UL

Type1
	Not Used
	Not Used
	Not Used
	
	82.2/

74.4

	11
	8.75
	1/8
	6
	TDD
	5:2
	2:3 (2)

2
	FDM

3
	14:21

2
	DL

Type1
	DL

Type1
	DL

Type1
	UL

Type1
	UL

Type4
	Not Used
	Not Used
	
	82.2/

74.4

	12
	8.75
	1/8
	7
	TDD
	5:2
	2:3 (2)

2
	TDM

3
	1:1

1
	DL

Type1
	DL

Type1
	DL

Type1
	Not Used
	UL

Type1
	Not Used
	Not Used
	
	82.2/

74.4

	13
	8.75
	1/8
	8
	TDD
	5:3
	2
	2
	2
	DL Type1
	DL Type1
	Not used
	UL Type1
	UL Type4
	Not used
	Not used
	
	82.2/

74.4

	14
	8.75
	1/8
	9
	TDD
	5:3
	2
	2
	1
	DL Type1
	DL Type1
	Not used
	Not used
	UL Type1
	Not used
	Not used
	
	82.2/

74.4

	1315
	8.75
	1/8
	810
	TDD
	5:2
	1:4 (1)

1
	FDM

4
	8:27
2
	DL

Type1
	DL

Type1
	DL

Type1
	DL

Type1
	UL

Type1
	UL

Type4
	Not Used
	
	82.2/

74.4

	1416
	8.75
	1/8
	911
	TDD
	5:2
	1:4 (1)

1
	TDM

4
	1:1

1
	DL

Type1
	DL

Type1
	DL

Type1
	DL

Type1
	Not Used
	UL

Type1
	Not Used
	
	82.2/

74.4

	17
	8.75
	1/8
	12
	TDD
	5:2
	1
	3
	2
	DL

Type1
	DL

Type1
	DL

Type1
	Not Used
	UL

Type1
	UL

Type4
	Not Used
	
	82.2/

74.4

	18
	8.75
	1/8
	13
	TDD
	5:2
	1
	3
	1
	DL

Type1
	DL

Type1
	DL

Type1
	Not Used
	Not Used
	UL

Type1
	Not Used
	
	82.2/

74.4

	19
	8.75
	1/8
	14
	TDD
	5:2
	1
	2
	2
	DL

Type1
	DL

Type1
	Not Used
	Not Used
	UL

Type1
	UL

Type4
	Not Used
	
	82.2/

74.4

	20
	8.75
	1/8
	15
	TDD
	5:2
	1
	2
	1
	DL

Type1
	DL

Type1
	Not Used
	Not Used
	Not Used
	UL

Type1
	Not Used
	
	82.2/

74.4

	1521
	8.75
	1/8
	0
	TDD
	4:2
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	DL Type1
	UL Type1
	UL Type2
	
	
	(TBD)

	1622
	8.75
	1/8
	0
	TDD
	3:3
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	DL Type1
	UL Type1
	UL Type1
	UL Type2
	
	
	(TBD)

	1723
	8.75
	1/8
	0
	TDD
	2:4
	N/A
	N/A
	N/A
	DL Type1
	DL Type2
	UL Type1
	UL Type1
	UL Type1
	UL Type2
	
	
	(TBD)

	1824
	8.75
	1/8
	0
	FDD
	F/A
	N/A
	N/A
	N/A
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type2
	D/U Type1
	D/U Type2
	
	
	N/A


Table 767 – Frame Configuration and Indexing (7MHz channel bandwidth).

	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA Support

Subframe provision
	Subframe Type
	TTG /RTG
(s)

	
	
	
	
	
	
	DL Mix
offset
	UL MUX

DL length
	UL Mix
length
	#0
	#1
	#2
	#3
	#4
	#5
	#6
	#7
	

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	8
	7
	1/8
	4
	TDD
	3:2
	1:2 (2)

2
	FDM

2
	12:23
2
	DL

Type1
	DL

Type1
	UL

Type1
	UL

Type1
	Not Used
	
	
	
	188/

60

	9
	7
	1/8
	5
	TDD
	3:2
	1:2 (2)

2
	TDM

2
	1:1

1
	DL

Type1
	DL

Type1
	Not Used
	UL

Type1
	Not Used
	
	
	
	188/

60


[Remedy 3: Change the text, line 30~41, on the page 285, in 15.3.3.8, as follows:]
For frame configurations to support the WirelessMAN-OFDMA frame in the three tables, DL Mix of X:Y (Z) denotes a ratio of DL AAI subframes dedicated to WirelessMAN-OFDMA and Advanced Air Interface operations, i.e. X : Y = WirelessMAN-OFDMA : Advanced Air Interface. The value Z in parentheses indi​cates FRAME_OFFSET. Similarly, UL Mix of X:Y denotes a ratio of UL AAI subframes dedicated to WirelessMAN-OFDMA and Advanced Air Interface operations for the UL TDM mode defined in 15.3.3.6.1, and a ratio of UL subchannels dedicated to WirelessMAN-OFDMA and Advanced Air Interface operations for the UL FDM mode defined in 15.3.3.6.1.

In Table 765, for 5 and 20 MHz bandwidths, WirelessMAN-OFDMA support is not required..

The frame structure supporting the WirelessMAN-OFDMA frame defined in 15.3.3.5, shall be configured with one of  configuration number (i.e. ‘No.’ in the table) from 11 to 22 in the table 765 for 5/10MHz channel bandwidth, 9 to 20 in the table 766 for 8.75MHz channel bandwidth, 8 to 9 in the table 767 for 7MHz channel bandwidth. In this case, DL offset and DL length denote Frame_Offset and the number of DL AAI subframes dedicated to Advanced Air Interface operations, respectively. UL length denotes the number of UL AAI subframes dedicated to Advanced Air Interface operations. 
When supporting WirelessMAN-OFDMA, for the case when UL length is less than total number of UL AAI subframes in a frame, the UL TDM mode defined in 15.3.3.5.1 is applied. For the case when UL length is the same as the total number of UL AAI subframes in a frame, the UL FDM mode defined in 15.3.3.6.1 is applied. For the UL FDM mode, the default number of UL subchannels dedicated to WirelessMAN-OFDMA is X = max(8, ceil(35 x the number of DL AAI subframes dedicated to WirelessMAN-OFDMA / (total number of DL AAI subframes in a frame))), and the number of UL subchannels dedicated to Advanced Air Interface operations is Y = 35 – X.
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