Proposed Text of DL Subchannelization Section for the IEEE 802.16m Amendment

IEEE 802.16 Presentation Submission Template (Rev. 9)
Document Number:

IEEE S802.16m-08/1464
Date Submitted:

2008-11-10
Source:
Taeyoung Kim, Hyunkyu Yu, Jaeweon Cho, \oice: +82-31-279-0202
Hokyu Choi, Jaehee Cho, Heewon Kang E-mail: ty33.kim@samsung.com

Samsung Electronics Co., Ltd.
416 Maetan-3, Suwon, 443-770, Korea

Re:
“IEEE 802.16m amendment text”
IEEE 802.16m-08/042, “Call for Contributions on Project 802.16m Draft Amendment Content”.
Target topic: “Downlink Physical Structure”.

Purpose:
To be discussed and adopted by TGm for the 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 a
n 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 IE
EE’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 thi
s 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 >.



mailto:ty33.kim@samsung.com�
http://standards.ieee.org/guides/bylaws/sect6-7.html�
http://standards.ieee.org/guides/bylaws/sect6-7.html�
http://standards.ieee.org/guides/bylaws/sect6-7.html�
http://standards.ieee.org/guides/opman/sect6.html�
http://standards.ieee.org/board/pat/pat-material.html�
http://standards.ieee.org/board/pat/pat-material.html�
http://standards.ieee.org/board/pat/pat-material.html�
http://standards.ieee.org/board/pat�
http://standards.ieee.org/board/pat�

Introduction

« This contribution proposes the DL subchannelization being
comprised of ...
— Quter permutation: common to every cell
— Second permutation: cell-specific

— Subcarrier permutation: for distributed LRU (subcarrier-based)

 In this contribution, we show ...
— Procedure of the proposed DL subchannelization
— Mapping functions at each stage of the procedure

— Goal: show how to get PRU index by using LRU index
for each subchannelization type
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Required Functions/Features

« Band selection SubCH and diversity SubCH in a
subframe (i.e. FDM)

« Different ratios of band selection SubCH and diversity
SubCH among sectors/cells

e Frequency partitioning for FFR
— N-disjoint partitions for reuse-N
— Single partition for reuse-1
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Subchannelization Types (1/2)

» Definition of terminology

In this slide 16m terminology

BandSel_N1 Localized LRU in the unit of N, PRUs
BandSel_N2 Localized LRU in the unit of N, PRUs
FregDiv_N2 Distributed LRU in the unit of N, PRUs
FreqDiv_subc Distributed LRU in the unit of subcarrier

« Clarification for the usage of “BandSel N2” and “FregDiv_N2”
— If a couple of N2 PRUs (more than one) are assigned for the user, “FreqDiv_N2"
Is considered as the operation type.
— Else if only one N2 PRUs is assigned for the user, then “BaseSel N2” is
considered as the operation type.
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Subchannelization Types (2/2)

Subchannelization Freg. reuse region
[BandSel N11 Band selection operation
. . P Freq. reuse =1 . Typically N, = 4
in the unit of N; PRUs
[BandSelN2I Band selection / Typically N,=1 (10MHz)
[FreaDiv_N2] Freq. diversity operation Freq. reuse =1 and 2 (20MHz)
in the unit of N, PRUs - Dedicated pilot
[FregDiv_subc] i i i
! Freq. _dlver5|ty operatlon Freq. reuse = 1 Tone-pair for SFBC
in the unit of tone-pair
[BandSel_N21 Band selection / Typically N,=1 (10MHz)
[FreaDiv_N2] Freq. diversity operation Freq. reuse =3 and 2 (20MHz)
in the unit of N, PRUs - Dedicated pilot
[FreaDiv_subc] Freq. diversity operation . Tone-pair for SFBC
, _ _ Freq. reuse = 3
in the unit of tone-pair
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DL Subchannelization

» Features of each permutation stage

4 A
Freg. partitioning for FFR
: N-disjoint partitions for reuse-N
: Single partition for resue-1
J
" )
Maximize freq. diversity gain
for reuse-N
. y,
,
Uniform distribution over
OFDMA symbols
.

.

Paired-subcarrier permutation
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Outer-permutatD

~

Qd permutation

~

Subcarrier-permu

~ ™
Interference randomization for
FreqDiv_N2 operation type

. y
Different ratios of band selection
operation and diversity operation at
each sector/cell

~ ™
Increasing the number of
distinguishable I1Dcells

. y




Subchannelization Procedure

Freg. reuse-1

Outer-permutation >

BandSel N1

q

2"d permutation >

BandSel N2

Q

FreqDiv_N2

FreqDiv_subc

Subcarrier-permutatioD

FreqDiv_subc
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Proposed Outline of DL subchannelization

. Example (N1=4, N2=1):

- 10MHz BW (Npg,=48 PRUSs), FR1:FR3 = 5:3
Ntot_band:]-z' Nres_bandzav NBS_N1:2'
= Ngs n2_rri=4 Nas w2 rrs=1 (Freq. partition 3)

|ndeXpRU H

PRU

8 9 10 11 12 13 14/15 16 17 18 19 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47
[4
| | | RN
- Permutation in the unit of Ny PRUSs : foue.1 _E
g i
£ g
g b e ] E
Q | 1 2 3 4 5 6 7 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 g
© Reordered index: | 5
© Mapping | p P : . 5
} ermutation in the unit of N, PRUS : fou.o a
I
I
I
|
[ L deeel LT L]
5 6 7 8 9 10 11 20 210 1 2 3 4 5/0 1 2 3 4 5|0 1 2 3 4 5 <
=1
5}
Mapping 2" permutation 2" permutation 2" permutation E
2 o
) g
e
7 HEREREREERN [ [ [ [ ] CN
3 20 210 1 2 3|4 5|0 1 2 3 4|50 1 2 3 4 s
o @
Subcarrier-permutation : fsubc_perm Mapping ;url;::uatrari%; pseurlr)r::uatzlt?orn ;iurtr)nc:tgieo: %
o
>
(7]
] L L L L [ oo LD el L[ leitse] T L [T iy ][]
22 23 24 25 26 27 28 29 0 1 2 3 4 5 6\7 16 17 18 19 20 21|30 31 32 33 34 3536 37 38 30 40 41,42 43 44 45 46 47
|ndeXLRU H LRU | |
Freq. partition 1 Freq. partition 2 % Freq. partition 3 % Freq. partition 4 —
Freq. reuse-1 Freq. reuse-3

: BandSel N1 EIJ : BandSel_N2 or FreqDiv_N2
A
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D : FreqDiv_subc

permutation



Ultimate Object of DL Subch.

— |ndexpry =+

012 3 4 17181920 ¢+ 212223 -+ 293031 +++ 3536 cee 4041 e++  Npru-2 Npry-1

A

Output (IndeXpg)
I

Subchannelization function
I

Input (Index, )
— |ndEX|_RU —- I

012 3 4 e 17181920 ¢+ 212223 -+ 293031 +++ 3536 see 4041 ees  Nru-2 Nru-1

:
| < > > >
< >ie > >

| |

; FregDiv_N2 or 5 | : . : : I

FregDiv_subc Bandsel N2 BandSel N1 FregDiv_subc  FreqDiv_N2 or |

B | BandSel_N2 |

- ' > . g
Reuse-1 region (Nggr1) Reuse-3 region (Nggrs)
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Case-(1) : BandSel N1

DL Subchannelization types
— (1) Band selection operation in the unit of N1 PRUs (Reuse=1)

- Indexgy =P

01234 17181920 ~--- 2}/2523 2“9\3\031 ces 3536 -+ 4041  +++ Nru-2 Ngre-l
I I ! \ I | I
| | I I | L |
< >ie i > 1 — ple» |
| i FreqDiv N2or M |,/ 5 P |
T re 1\ g . . '
| FregDiv_subc Baidsgl N2 \xgandSeI_N’l,l' FregDiv_subc  FreqDiv_N2 or |
I - == BandSel_N2 |
[ - > . >
Reuse-1 region (Ngr1) Reuse-3 region (Nggrs)
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Subch. Function of BandSel N1

Indexpry ——>

4 5 6 7 8 9 10 11 12 13 14/ 11

28 29 30 31

Y.

1 =
c Permutation in the unit of N; PRUs : fou1
g
IS
8
?) Reordered index:
O
Mappifg y — f (Z)
2 out-1
(0]
7
¥
O
/\J |—1
7 R < >
L

22 23 24 262728290123456\7 1617181920&
hndeRiry [ RO R

J A R Fregpaftitiond— — ————mmm == === == = = = 77

Freq. reuse-1 %

: BandSel_N1 E : BandSel_N2 or FregDiv_N2 D : FregDiv_subc

[Note-1] f,,..1(X) : see the latest contribution of C80216_08-1464

6 37 38 39 40 41 42 43 44 45 46 47

Outer permutation

Subcarrier | 2™ permutation|

permutation

[Note-2] L, : the number of PRUs assigned for freq. diversity operation (tone-pair) and band selection/

freq. diversity operation (N, PRUS) in reuse=1 region. See Appendix
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Case-(3) : FregDiv_subc (reuse=1)

DL Subchannelization types

— (3) Freq. diversity operation in the unit of tone-pair (Reuse=1)

-

o,;k‘z 3 4 oo ‘~\1\7 181920 -+ 212223 -++ 293031 +-- 3536 -+ 4041  +++ N2 Ngro-l
A 1 | | | | |
\ k | | | ] |

{‘ ;{: > :I EQ—N—P': : I

'S o 2"} FredDi I : P I

; : gDiv_N2 or : ) : :

T o Bandsel_ N2~ BandSelN1j FreqDiv_subc  FregDiv_N2or |

I | BandSel_N2 |

I: . :I: . =|

Reuse-1 region (Ngr1) Reuse-3 region (Nggrs)
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Subch. Function of FregDiv_subc (reuse=1)

Indexpry ——> PRU
g8 9 10 11 12 13 11 15 . . 28 29 30 31 ._ 36 37 38 39 40 41 42 43 44 45 46 47
| [ | | 1] S 1 ]
c Permutation in the unit of N; PRUS : fout1 _5
5 I
]
§ o e 1 T ) E
i,) 1 2 3 4 5 6 7 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 3
g - 2
Permutation in the unit of N, PRUS : foui2 3
- ‘5‘6‘7‘8‘9‘10|11 20 21 =
i)
IS
>
o E
= @
H
2 =
g Subcarrier (ti)=f (%, K)
permutation 17/ 7 Tsubc_perm\*s
A [T L
16 17 18 19 20 21
Index X LRU
Freq. partition 1
Freq. reuse-1
[ . .
: BandSel_N1 : BandSel_N2 or FregDiv_N2 D : FregDiv_subc [NOtE]

* (t, 1) : t-th DRU, i-th tone-pair
* faube_perm(X, K) 1 X-th LRU, k-th tone-pair

[Note] fgne perm(X) : See the latest contribution of C80216_08-1464

13/17



Subch. Function of FregDiv_subc (reuse=1)

Indexpry ——>

| Cell-common

Cell-specific

Index

PRU
5 6 7 8 9 10 11§ 12 §3 14 /15 1
74

28 29 30 31

36 37 38 39 40 41 42 43 44 45 46 47

N RN | HEEEEE RN

S

S

>

|| RN RN -

1 2 9,20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 8_

u g

offset 2 Permutation in the unit of N, PRUS : foui2 3

pd
\ \/‘\

=

uoffset_l 8

I

>

€

.

Ifu=>u 2

= HYoffset 2! N

18 19 20 21 o ¥—
= £

Mapping

Freq. partition 1

16 17 18 19 20 21

Freq. reuse-1

: BandSel_N1 E : BandSel_N2 or FregDiv_N2

D : FregDiv_subc

d i =
2"% permutation u= f2nd_perm(t)

Permutation (NZ) Z= fout-z(u'uoffset 2)

Permutation (Nl) y= fout-1(2+uoffset_1+uoffset_2)

[Note-1] fo,1(X) , fout-2(X) » fang_perm(X) : se€ the latest contribution of C80216_08-1464
[Note-2] uoffset_l’ uoffset_Z: See Appendix
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Subch. Function of FregDiv_subc (reuse=1)

Indexpry —> PRU y

5 6 7 8 9 10 11 12 13 14/15 1 28 29 30 31

36 37 38 39 40 41 42 43 44 45 46 47

N RN R I NN RN

c Permutation in the unit of N; PRUS : fout1 é

g 8
>

g N EEEE Y NN NN RN N . -

At 1 2 3 4 5 6 7 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 g

g - 2

Permutation in the unit of N, PRUS : foui2 3
<
A [T ] -

- 8 9 10 11 20 21 >?
.g
>

o E

E If u < :

2 U < Upffset 2 Lo

b 18 19 20 21

o = =

Subcarrier-permutation : fsube_perm Mapping Permutation Functions
N P R O I M D 29 permutation U = Tang perm(?)
- 0 1 2 3 4 5 6\7 16 17 18 19 20 21
Index LRU 1 -
Freq. partition 1 Permutation (Nl) y - fout-l(U+uoffset_1)
Freq. reuse-1

: BandSel_N1 E : BandSel_N2 or FregDiv_N2 D : FregDiv_subc

[Note-1] fo,1(X) , fout-2(X) » fang_perm(X) : se€ the latest contribution of C80216_08-1464
[Note-2] uoffset_l’ uoffset_Z: See Appendix
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Other cases

DL Subchannelization types

— (2) Band selection/Freq. diversity operation in the unit of N2 PRUs
(Reuse=1)

— (4) Band selection/Freq. diversity operation in the unit of N2 PRUs
(Reuse=3)
— (5) Freq. diversity operation in the unit of tone-pair (Reuse=3)

See the latest contribution of C80216 08-1464
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[Appendix] Definition of variables and parameters

Input parameters

* Nies_pang - # Of reserved bands Given parameters

* Ngs ny - # of PRUs for BandSel_N1
* Partition configuration (e.g., FFR ratio = FR1:FR3)
* Ngs n2 rre - # Of PRUs allocated to BandSel_N2 or FregDiv_N2 in FR=1

* Ngs n2 rr3 - # 0f PRUs allocated to BandSel_N2 or FreqDiv_N2 in FR=3
\ v

* Npgy : total # of PRUs
* Nyang - # 0f PRUs per band

~_ L

Cal. parameters

* Neg1 = Npgy * FR1/(FR1+FR3) - # of PRUs for FR=1 region
* Negs = Npgy * FR3/(FR1+FR3) - # of PRUs for FR=3 region

Uoffset 1 Ngs_n1%Npand FreqDiv_subc, BandSel_N2 (FR=1)
Uoffset 2 Nres pand*Nband = Uotset_1 FreqDiv_subc, BandSel N2 (FR=1)
Ll NFR]. - NBS_leNband BandSEI_Nl (FR=1)
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