Page 1



3GPP TSG-RAN WG4 Meeting #47bis 
(
R4-082270
Munich, Germany, 16 -  20 June 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.104
	CR
	
	(

rev
	-
	(

Current version:
	8.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	LTE TDD Update for Annex E of 36.104

	
	

	Source to WG:
(

	Rohde & Schwarz

	Source to TSG:
(

	

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	23/09/2008

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	The current EVM measuremnt does not cover non continuous downlink subframe allocation as it is used in TDD.


	
	

	Summary of change:
(

	The measurment algorithm is extended to cover TDD downlink allocations schemes. 


	
	

	Consequences if 
(

not approved:
	EVM measuremnt is not defined for TDD

	
	

	Clauses affected:
(

	Annex E

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	x
	
	 Test specifications
	36.141

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


Annex E (normative): 
Error Vector Magnitude

E.1 Reference point for measurement
The EVM should be measured at the point after the FFT and a zero-forcing (ZF) equalizer in the receiver, as depicted in Figure E.1-1 below.
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Figure E.1-1: Reference point for EVM measurement

E.2
Basic unit of measurement

The basic unit of EVM measurement is defined over one subframe (1ms) in the time domain and 
[image: image2.wmf]RB

BW

N

 subcarriers (180kHz) in the frequency domain: 
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where
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 is the set of symbols with the considered modulation scheme being active within the subframe,
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is the set of subcarriers within the 
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 subcarriers with the considered modulation scheme being active in symbol t, 


[image: image7.wmf])

,

(

f

t

I

 is the ideal signal reconstructed by the measurement equipment in accordance with relevant Tx models,
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 is the modified signal under test defined in E.3.

Note: 
Although the basic unit of measurement is one subframe, the equalizer is calculated over 10 subframes measurement period to reduce the impact of noise in the reference symbols.
E.3
Modified signal under test

Implicit in the definition of EVM is an assumption that the receiver is able to compensate a number of transmitter impairments. The signal under test is equalised and decoded according to:
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where
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 is the time domain samples of the signal under test.


[image: image11.wmf]t

~

D

 is the sample timing difference between the FFT processing window in relation to nominal timing of the ideal signal. Note that two timing offsets are determined, the corresponding EVM is measured and the maximum used as described in E.7.
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 is the RF frequency offset.
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 is the phase response of the TX chain.
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 is the amplitude response of the TX chain.
E.4
Estimation of frequency offset

The observation period for determining the frequency offset 
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 should be 1 ms.
E.5
Estimation of time offset

The observation period for determining the sample timing difference 
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should be 1 ms.
In the following  
[image: image17.wmf]c

~

D

 represents the middle sample of the EVM window of length 
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 (defined in E.5.1)  or the last sample of the first window half if 
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is even.
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is estimated so that the EVM window of length 
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 is centred on  the measured cyclic prefix of the considered OFDM symbol. To minimize the estimation error the timing shall be based on the primary synchronization signal and reference signals. To limit time distortion of any transmit filter the reference signals in the 1 outer RBs are not taken into account in the timing estimation
Two values for 
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 are determined:
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 where 
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 if 
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 is odd and 
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 if 
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is even.
When the cyclic prefix length varies from symbol to symbol (e.g. time multiplexed MBMS and unicast) then  
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 should be further restricted to the subset of symbols with the considered modulation scheme being active and with the considered cyclic prefix length type. 

E.5.1
Window length

Table E.5.1-1 below specifies EVM window length (W) for normal CP, the cyclic prefix length 
[image: image30.wmf]cp
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 is 160 for symbols 0 and 144 for symbols 1-6.

Table E.5.1-2 specifies the EVM window length (W) for extended CP, the cyclic prefix length 
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 is 512.
Table E.5.1-1 EVM window length for normal CP
	Channel
Bandwidth MHz
	FFT size
	
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6* [%]

	1.4
	128
	
	10
	9
	5
	55.6

	3
	256
	
	20
	18
	12
	66.7

	5
	512
	
	40
	36
	32
	88.9

	10
	1024
	
	80
	72
	66
	91.7

	15
	1536
	
	120
	108
	102
	94.4

	20
	2048
	
	160
	144
	136
	94.4

	* Note: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


Table E.5.1-2 EVM window length for extended CP
	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP *
[%]

	1.4
	128
	32
	28
	87.5

	3
	256
	64
	58
	90.6

	5
	512
	128
	124
	96.9

	10
	1024
	256
	250
	97.7

	15
	1536
	384
	378
	98.4

	20
	2048
	512
	504
	98.4

	* Note: 
These percentages are informative. 


E.6
Estimation of TX chain amplitude and frequency response parameters

The equalizer coefficients 
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 are determined as follows:
1. time averaging at each reference signal subcarrier of the amplitude and phase of the reference symbols, the time-averaging length is 10 subframes This process creates an average amplitude and phase for each reference signal subcarrier (i.e. every third subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).
2. The equalizer coefficients for amplitude and phase 
[image: image34.wmf])

,

(

ˆ

f

t

a

 and 
[image: image35.wmf])

,

(

ˆ

f

t

j

 at the reference signal subcarriers  are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every third subcarrier. The moving average window size is 19. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure E.6-1. 
3. performing linear interpolation from the equalizer coefficients 
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 to compute coefficients 
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 for each subcarrier.



Figure E.6-1: Reference subcarrier smoothing in the frequency domain

E.7
Averaged EVM

EVM is averaged over all allocated downlink resource blocks with the considered modulation scheme in the frequency domain, and aminimum of 10 downlink subframes.
For FDD the averaging in the time domain equals the 10 subframe duration of the 10 subframes measurement period from the equalizer estimation step. 

For TDD the averaging in the time domain can be calculated from subframes of different frames and should have a minimum of  10 subframes averaging length. TDD special fields  (DwPTS and GP) are not included in the averaging.
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Where Ni is the number of resource blocks with the considered modulation scheme in subframe i and Ndl is the number of allocated downlink subframes in one frame.

.

The EVM requirements should be tested against the maximum of  the RMS average at the window W extremities of the EVM measurements:

Thus 
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  is calculated using 
[image: image44.wmf]l

t

t

~

~

D

=

D

in the expressions above and 
[image: image45.wmf]h

frame

,

EVM

is calculated using 
[image: image46.wmf]h

t

t

~

~

D

=

D

 in the 
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Thus we get:
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The averaged EVM with the minimum averaging length of at least 10 subframes is then achieved by further averaging of the 
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Reference subcarriers







The second reference subcarrier is the average of the first three subcarriers







The first reference subcarrier is not averaged







From the 10th subcarrier onwards the window size is 19 until the upper edge of the channel is reached and the window size reduces back to 1







The subsequent 7 subcarriers are averaged over 5, 7 .. 17 subcarriers
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