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Mini-subchannel support for OFDMA mode in IEEE 802.16d

1 Motivation and explanation of changes

The motivation of reintroducing the mini-subchanne concept it the ability to get a UL margin boost of up to
amogt 8dB per SS by further narrowing down the number of subcarriersthat a SS uses for an UL transmission.
This enhancement is particularly beneficid to narrow band SS supporting voice services.

2 Proposed changes
Add the text below as a new section:

8.4.6.2.4 Partition a subchannel to mini-subchannels

An uplink subchannd is composed of Sx tiles. Mini-subchannels are created by concatenating multiples of two,
three or six subchannds, and dlocating traffic for more than one SS on this concatenation by a subdivision of

the tiles. Table aaa show the three possihilities for subchannd partitioning into mini-subchannd. Thetile

indices are those referred to in equation (101) for the mandatory uplink permutation, or in equation (103) for the
optiond uplink permutation.

Ctype Number of Number of Mini- Tile allocation as afunction subchannel index in the concatenation
concatenated mini- subchannel 0 1 2 3 4 5
subchannels subchannels index

00 2 2 0 0,12 345
1 345 0,12

01 2 2 0 024 024
1 135 135

10 3 3 0 0,1 23 45
1 45 0,1 23
2 23 45 01

11 6 6 0 0 1 2 3 4 5
1 5 0 1 2 3 4
2 4 5 0 1 2 3
3 3 4 5 0 1 2
4 2 3 4 5 0 1
5 1 2 3 4 5 0

Table aaa subchannd partitioning into mini-subchannds

For example, when partitioning to 3 mini-subchannels, an alocation of n x 3 subchannelsis required, wherenis
an integer. Each group of 3 subchannelsin this dlocation is partitioned such that the tiles indexed 0,1 on the
first subchannd, the tilesindexed 2,3 on the second subcahnnel and the tilesindexed 4,5 on the third
subchannd belong to the mini-subchanne whose index is 0. Thetilesindexed 4,5 on the first subchannd, the
tiles indexed 0,1 on the second subcahnne and the tiles indexed 2,3 on the third subchannel belong to the mini-
subchannel whose index is 1, tc.

The mini-subchannels are mapped by the UL map like norma subchannels, only the mapping is done by the

mini-subchannd dloceation |E (see 8.4.5.4.9).
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Add the text below as a new section:

8.4.5.4.9 Mini-subchannel allocation IE

The mini-subchannd dlocation |E is used for subdividing subchannds into mini-subchannels. ThisIE usesthe
extended UIUC = 15 with the subcode 0x01 with the structure shown in Table bbb. The CID in the UL-MAP
when using the mini-subchannd alocation I1E shall be st to the broadcast CID.

Syntax Size Notes
M ni - subchannel allocation IE {
Ext ended Ul UC 4 bits [ Mni-subchannel allocation = 0x01
Length 4 bits | Length(M = 0x03 if M=2

0x04 if M==3
0x06 if Me==6

CType 2 bits |00 — 2 mni-subchannels (defines M=2)
01 - 2 mini-subchannels (defines M=2)
10 — 3 m ni -subchannel s (defines M=3)
11 — 6 m ni-subchannel s (defines M=6)
Dur ati on 10 bits | In OFDVA sl ots
For (j=0; j<M j++) {
Gl D(j )
Ul uc(j) 4 bits [ Allowed values are 1-10
Repetition(j) 2 bits |Indicates the repetition code used

i nside the allocated burst for mni-
subchannel with index j

00 - No repetition coding

01 - Repetition coding of 2 used

10 - Repetition coding of 4 used

11 - Repetition coding of 6 used

}
Paddi ng n bits | Padding bits shall be set to O
n=20if M=2
2 if M=3
0 if M==6
}
Ctype

Defines M, the number of mini-subchannels dlocated by this1E

Duration
Defines the dlocation duration in OFDMA dots. Should be an integer multiple of M.

CID())
CID to use for mini-subchannd with index j

UIUC()
UIUC to use for mini-subchanne with index j. Allowed vaues are 1-10

Repetition(j)
Indicates the repetition code used insde the alocated burst for mini-subchanne with index j



