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E.7
EVM with exclusion period
<< Unchanged sections omitted >>
E.7.3 Illustration
The figures below illustrate the cyclic shift due to the equalizer but disregard the scaling.



[image: image2.emf] 

Add CP     Exclusion     EVM Window   Symbol length         Exclusion  effective to FFT     C yclic shift       1 unbroken period  for EVM,   2 periods  exclusion  

SC - FDMA Symbol    

Q ua si - Symbol    

Exclusion  area  1   Exclusion   area  2  

   

Out of window   CP excluded   Data excluded  


Figure E.7.3-1: leading exclusion period
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Figure E.7.3-2: lagging exclusion period

E.7.4 Formula

Formula for leading exclusion:

Index of first sample at Exclusion area 1, to be disregarded for EVM = 0
Index of last sample at Exclusion area 1, to be disregarded for EVM = └( Data excluded-1) *R┘
Index of first sample at Exclusion area 2, to be disregarded for EVM = └(2048- CP excluded) *R┘
Index of last sample at Exclusion area 2, to be disregarded for EVM = └ 2047 * R ┘
Formula for lagging exclusion:

Index of first sample, to be disregarded for EVM = └ (2048- ( Data excluded + CP excluded ) ) *R┘
Index of last sample, to be disregarded for EVM = └(2047- out of window) *R┘
Legende

Exclusion, Data excluded, CP excluded, Exclusion area 1, Exclusion area 2 are defined in the illustration

Scaling factor R:

The Ratio of  Quasi-Time domain samples to RF time domain samples is

 R =  12* LCRBs  /   2048,   with LCRBs   number of allocated resource blocks  

The round up (┌ ┐) and round down (└ ┘) signs are necessary, since the ratio R is <1 and produces non integer samples.

The exclusion period is defined in μs. In these formulas it is converted into No of samples and rounded up, if non integer.

E.7.5 Examples
Example 1

Symbol 0: 160 CP samples staring from index 0, then  2048 data samples 
Calculate EVMl with FFT timing 
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 –W/2. W is EVM window length. W is equal to 132.
EVMl  : first FFT sample: index 22

BW 10 MHz, full allocation: 600 subcarriers ( R=600/2048

Leading exclusion 25μs ( 768 samples 

Out of window:

22 samples
CP excluded:


138 samples
Data excluded

608 samples
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(indices are indices in the  Quasi - S ymbol: 0 to 2 047 )    

 
Index of first sample at Exclusion area 1, to be disregarded for EVM = 0.

Index of last sample at Exclusion area 1, to be disregarded for EVM = └( Data excluded-1) *R┘ = 177

Index of first sample at Exclusion area 2, to be disregarded for EVM = └(2048- CP excluded) *R┘ = 559
Index of last sample at Exclusion area 2, to be disregarded for EVM = └ 2047 * R ┘
 = 599
 
(Indices are indices in the EVM domain: 0 to 599)

Example 1a

same as 1, but 12 RBs allocated: 144 subcarriers ( R=144/2048

Index of first sample at Exclusion area 1, to be disregarded for EVM = 0.

Index of last sample at Exclusion area 1, to be disregarded for EVM = └ ( Data excluded-1) *R┘ = 42
Index of first sample at Exclusion area 2, to be disregarded for EVM = └ (2048- CP excluded) *R┘ = 134
Index of last sample at Exclusion area 2, to be disregarded for EVM = └ 2047 * R ┘ = 143
 


(Indices are indices in the EVM domain: 0 to 143)

Example 1b

same as 1, but 1 RB allocated: 12 subcarriers ( R=12/2048

Index of first sample at Exclusion area 1, to be disregarded for EVM = 0.

Index of last sample at Exclusion area 1, to be disregarded for EVM = └ ( Data excluded-1) *R┘ = 3

Index of first sample at Exclusion area 2, to be disregarded for EVM = └ (2048- CP excluded) *R┘ = 11
Index of last sample at Exclusion area 2, to be disregarded for EVM = └ 2047 * R ┘ = 11
 


(Indices are indices in the EVM domain: 0 to 11)

Example 2

Symbol 6: 144 CP samples staring from index 0, then  2048 data samples
Calculate EVMl with FFT timing 
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 –W/2. W is EVM window length. W is equal to 132.
EVMl  : first FFT sample: index 22


BW 10 MHz, full allocation: 600 subcarriers ( R=600/2048

Lagging exclusion 25μs ( 768 samples

Out of window:

138 samples
CP excluded:


6 samples
Data excluded:

608 samples
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Index of first sample, to be disregarded for EVM = └ (2048- ( Data excluded + CP excluded ) ) *R┘ = 420
Index of last sample, to be disregarded for EVM = └ (2047- out of window) *R┘ = 559
(Indices are indices in the EVM domain: 0 to 599)
Example 2a

same as 2, but 12 RBs allocated: 144 subcarriers ( R=144/2048

Index of first sample, to be disregarded for EVM = └ (2048- ( Data excluded + CP excluded ) ) *R┘ = 100
Index of last sample, to be disregarded for EVM = └ (2047- out of window) *R┘ = 134
(Indices are indices in the EVM domain: 0 to 143)

Example 2b

same as 2, but 1 RB allocated: 12 subcarriers ( R=12/2048

Index of first sample, to be disregarded for EVM = └ (2048- ( Data excluded + CP excluded ) ) *R┘ = 9
Index of last sample, to be disregarded for EVM = └ (2047- out of window) *R┘ = 11
 (Indices are indices in the EVM domain: 0 to 11)

Example 3
same as 2b, but Lagging exclusion 5μs

Lagging exclusion 5μs ( 154 samples = (┌ 5μs * 30.72 MHz ┐)
Out of window:

138 samples
CP excluded:


6 samples
Data excluded:

10 samples
Index of first sample, to be disregarded for EVM = └ (2048- ( Data excluded + CP excluded ) ) *R┘ = 11
Index of last sample, to be disregarded for EVM = └ (2047- out of window) *R┘ = 11
 (Indices are indices in the EVM domain: 0 to 11)

<< Unchanged sections omitted >>
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