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CQICH Based UL Channel Sounding

1 Introduction

Uplink channel sounding is required to supportclosed-loop transmission strategies. In IEEE 8026, a dedicated
channel resource, the sounding zone, is allocatedable uplink channel soundirithe sounding zone is a region of one
or more OFDMA symbol intervals in the UL frame tlimtused by the MSS to transmit sounding signakntable the BS
to rapidly determine the channel response betwhenBS and the MSS. Since all CSIT capable MSSs teatb
sounding, a significant overhead is introduced.

2 Proposed Solution

Since all active MSSs send CQICH messages to Bsughr CQICH channels, they can be reused for thpgser of
uplink channel sounding in TDD system. Howeverides to obtain the channel response over the einéigeiency band,
sufficient sampling density crossing the entire@nrequired. In 802.16e/D5, the channel allocafr CQICH is the
same as that for the uplink diversity channel. Bas® such a channel allocation, there are onlyilsig in each CQICH.
To cover the whole band, uplink channel soundingukhbe done based on a number of CQICH chanrais fhe same
MSS. As a result, more time is required to compkste sounding. For CSIT capable MSS, the modifi€@I@H,
sounding CQICH, should be adopted. With this newnsing CQICH, the uplink channel sounding procedtar be
speeded up.

The solution proposed is a simpleuse both CQICH and UL sounding symbol structure anthioimed them into an
integrated solution.

For PUSC, one UL sub-channel is constructed frobiL&iles, and each tile has 4 sub-carriers cros8rgymbols. To
generate the sounding CQICH, each UL tile is mappe&d4 sub-tiles and each sub-tile consists of e carrier over 3
OFDM symbols as shown in Figure zzzz-a. Four saun@QICH channels are generated by concatenatidfy dub-
channels. Each sounding CQICH is composed of 24iksfrom 24 tiles.

sub-tile

PUSC Tile
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PUSC Tile

Figure zzz
For optional PUSC, one UL sub-channel is constdidtem 6 UL tiles, and each tile has 3 sub-carrien@ssing 3
symbols. To generate the sounding CQICH, each ldLidipartitioned into 3 sub-tiles and each sub-tibnsists of one
sub-carrier over 3 OFDM symbols as shown in Figezez-b. Three sounding CQICH channels are geneiayed
concatenating 4 UL sub-channels. Each sounding EQd@omposed of 24 sub-tiles from 24 tiles.
Since the number of pilot sub-carriers and the renmdd data sub-carriers are unchanged in each swyr€QICH
channel compared to the regular CQICH channel, shene modulation scheme defined in 802.16e/D5 for
FAST FEEDBACK channels can be appliégght elements in each vector are mapped to 4tikgy-starting from the
first sub-tile to the last sub-tile See Figure Xt PUSC and Figure X2 for optional PUSC.
For uplink MIMO capable MSS, STC using 2 antenres fee applied in the transmission of sounding CQdGahnel.
For PUSC, one MIMO UL sub-channel is constructednfr6 MIMO UL tiles, and each MIMO tile has 4 subiers
crossing 3 symbols. To generate MIMO sounding CQI€&ath UL tile is partitioned into 2 sub-tiles asach sub-tile
consists of 2 sub-carriers over 3 OFDM symbolstasve in Figure vvvv. Two MIMO sounding CQICH chatmare
generated by concatenating 2 MIMO UL sub-chanredeh MIMO sounding CQICH is composed of 12 substiiem
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12 tiles. Two antennas shall use different pildtgya. Figure X3 shows the construction of MIMO sding CQICH

channel and the data mapping strategy for two aaen

For optional PUSC, one MIMO UL sub-channel is cangied from 3 MIMO UL tiles, and each MIMO tile h8ssub-

carriers crossing 6 symbols. To generate MIMO smq&€QICH, each UL tile is re-mapped into 3 subdiland each
sub-tile consists of 3 sub-carriers over 2 OFDM kgts. Three MIMO sounding CQICH channels are camcséd by
concatenating 4 MIMO UL sub-channels. Each MIMO rsting CQICH is composed of 6 sub-tiles from 6 tiléso

antennas shall use different pilot pattern. Figkdeshows the construction of MIMO sounding CQICHaohel and the
data mapping strategy for two antennas.
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Figure vvvv
To cover the whole frequency band, measurementas® sounding CQICH channels is required. Formgta, for the
2048 FFT size, there are 96 sounding frequency dfar PUSC and optional PUSC, N=4, while for 22ana MIMO
PUSC and 2-antenna MIMO optional PUSC, N=8.
Table AAA gives an example of the overhead intr@duby a single MSS for uplink sounding covering soeinding
zone containing maximum 96 sounding frequency b&048 FFT).

Table AAA
Non CQICH Reuse 96 Subcarriers
CQICH Reuse for PUSC (non-MIMO) 0 Subcarriers
CQICH Reuse for Optional PUSC (non-MIMO) 12 Subiessr
CQICH Reuse for PUSC (MIMO) 0 Subcatrriers
CQICH Reuse for Optional PUSC (MIMO) 12 Subcarriers

3 Proposed Text Change

Add the text in Section 8.4.6.2.7.1.
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-------------- Start the Text -------------=--—- -

For PUSC, to construct the sounding CQICH, eachtildlis re-mapped into 4 sub-tiles and each subetiinsists of one
sub-carrier over 3 OFDM symbols. Four sounding G@kbhannels are constructed by concatenating 4 Wkchannels.
Each sounding CQICH is composed of 24 sub-tiles {24 tiles.

For optional PUSC, to construct the sounding CQI@Bich UL tile is partitioned into 3 sub-tiles anacle sub-tile
consists of one sub-carrier over 3 OFDM symbolge&hsounding CQICH channels are re-mapped by cemating 4

UL sub-channels. Each sounding CQICH is compose&tftfub-tiles from 24 tiles. The same modulatidmeste defined

in section ???for FAST_FEEDBACK channels is used. Eight elemémtsach vector are mapped to 4 sub-tiles, starting
from the first sub-tile to the last sub-tile Segufie X1 for PUSC and figure X2 for optional PUSC.
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Figure X2
For uplink MIMO capable MSS, STC using 2 antenres fee applied in the transmission of sounding CQtGahnel.
For PUSC, one MIMO UL sub-channel is constructednfr6 MIMO UL tiles, and each MIMO tile has 4 subriers
crossing 3 symbols. To generate MIMO sounding CQI€&th UL tile is re-mapped into 2 sub-tiles andhesub-tile
consists of 2 sub-carriers over 3 OFDM symbols. TM&MO sounding CQICH channels are constructed by
concatenating 2 MIMO UL sub-channels. Each MIMOrsting CQICH is composed of 12 sub-tiles from 18<tilTwo
antennas shall use different pilot pattern. FigkiBeshows the construction of MIMO sounding CQICHaohel and the
data mapping strategy for two antennas.
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Figure X3

For optional PUSC, one MIMO UL sub-channel is canged from 3 MIMO UL tiles, and each MIMO tile h8ssub-
carriers crossing 6 symbols. To generate MIMO soun€QICH, each UL tile is re-mapped into 3 sukgilnd each
sub-tile consists of 3 sub-carriers over 2 OFDM Bgts. Three MIMO sounding CQICH channels are comséd by
concatenating 4 MIMO UL sub-channels. Each MIMO rating CQICH is composed of 6 sub-tiles from 6 tiléwo

antennas shall use different pilot pattern. Fig&deshows the construction of MIMO sounding CQICHarhel and the
data mapping strategy for two antennas.
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