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Cell range extension by using differential modulation

1 Background

For the FUSC permutation, the out of coverage ran§& mapped onto specific sub-channels will noable

to perform the channel estimation and coherent deiation, especially the SIR ratio is less than 0dB
However, such a MSS can still listen the FCH

QPSK R=1/8 with 30% reuse, this accounts -9dB répetition coding can boost the data SIR but that 8

berried into interference and noise (See FigureSiich scenario can happen cell border MSS duritrg-in

system handoff or inter-system hand over.
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Figure 1 Range limited User Scenario

A simple fix to this is to introduce the differential modulation to allow low data rate tsamssion even
the SIR is less than 0dB. For the MIMO mode théed#intial MIMO modulation can even increase theadat
rates.

2 Differential STC for non-coherent demodulation to improve the range

We propose to introduce recursive type differermialdulation for both MIMO and non-MIMO modes thag a
applicable to QPSK constellation. The STC code dabtferential modulation preserve fully the spditee

izi_ﬁ where

NA

- 1

S :[Sl 32 } and the elemens;, s, ...is the input symbol. The decoding & :ES_ Y; whereY; is the
S S

receiver matrix stacked from the received signaltaes, as we can see, both encoding and decodingrys

simple. This is another advantage for the diffee@r8TC coding. The typical gain for differentiadrcimprove

the range dramatically, even with single receivieana for MSS.

coding gain, with only 3dB penalty compared theazent STC code The encoding4s =
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Differntial MIMO Modulation

2x2 DSTTD, AWGN Channel
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Figure 2 Performance for Differential MIMO Modulation

3 Specific text changes

[Add the following text into section 8.4.9.4.3.2]

Additional optional differential modulations are listedable zzz-1

Table zzz-1 differential space time code for 1, 2 and 4 transisit@as

Antenna Configuration Modulation Rule S
7 = 1 .S Table zzz-2
1-transmit antenna 2T
Zi:izi—lsl S= 3T
2-transmit antenna ﬁ s, Sl*
s -s, O 0
4-transmit antenna 1 0 0
Zi =—=7Z4S s=|2 -
J2 0 0 s -5
0 0 s s
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For single antenna transmission the input bit and symbpping is shown in Table zzz-2

Table zzz-2 W4-DQPSK modulation

Codewordbobl Modulation symbolsl
00 1

i
1
-]

[ Modify the following text into section 11.8.3.7.2]

IEEE C802.16e-04/186r1

Type Length Value

Scope

151 1 Bit #0: 64 QAM

Bit #1.BTC

Bit #2.CTC

Bit #3:STC

Bit #4.AAS Diversity MAP scan
Bit #5:AAS direct signalling

Bit #6:H-ARQ

Bit #7: reserved—shallset—to—zero
Differential coding

SBC-REQ (6.3.2.3.23)

SBC-RSP (6.3.2.3.24)

[Modify the following text into section 11.8.3.7.3]

Type Length Value Scope

151 1 Bit #0: 64 QAM SBC-REQ (6.3.2.3.23)
Bit #1:BTC SBC-RSP (6.3.2.3.24)
Bit #2:CTC
Bit #3:AASDiversity-Map-ScasTC

Bit #4:AAS—Direct—Sighaling-AAS
Diversity Map Scan

Bit #5: HAR-Q-AAS Direct Signaling

3
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Bit #6-7:reserved—shall-be-setto—zero
H-ARQ

Bit #7: Differential coding

Modify the row in Table 355 — UCD burst profile eading — WirelessMAN-OFDMA

FEC Code type angdl50 1 26-255 = reserved
modulation
26 = DQPSK (CC) %

27 = DQPSK (BTC) %
28 = DQPSK (CTC) ¥

29 = DQPSK (ZTCC) ¥

30...255 = reserved

Modify the row in Table 361 — DCD burst profile eading — WirelessMAN-OFDMA

FEC Code type 150 1 26-255 = reserved

26 = DQPSK (CC) ¥%
27 = DQPSK (BTC) ¥
28 = DQPSK (CTC) %

29 = DQPSK (ZTCC) ¥

30...255 = reserved

Insert one row DQPSK in Table 332 on page 624

Modulation/FEC rate Normalized-C/N
Fast feedback IE 0

CDMA code 3

QPSK 1/2 b

DQPSK 1/2 b
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