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1. Introduction:

Testing frequency error and transmit modulation creates an extreme high number of  measurement results, many of them are ignored.  This is unsatisfactory. The following paper derives the number of results by taking into account the multitude of test parameters and the multitude of results, returned by the Global In-Channel TX-Test.  TS 36.521-1 V 2.0.0 and some assumptions, declared as such,  are basis for the calculation. We made an attempt, to reduce the multitude of measurement results and to exploit the remaining ones better. 
The discussion below is based on one frequency band. For a multi-band UE, the number of results is even higher, when tested completely in each band. 

2. Test parameters for each test

2.1 Frequency:
Normal, TL/VL, TL/VH, TH/VL, TH/VH
Frequencies to be tested: low range, mid range, high range
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth
RX Level: reference sensitivity

TX level: max
Modulation: proposal QPSK
RB allocation: proposal: full
2.2 EVM

Normal, TL/VL, TL/VH, TH/VL, TH/VH
Frequencies to be tested: low range, mid range, high range
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth
RX Level: standard

TX level: 2  levels, max and -38
Modulation: QPSK, 16QAM, 64 QAM 

RB allocation: full and part
2.3 IQ component
Normal, TL/VL, TL/VH, TH/VL, TH/VH
Frequencies to be tested: low range, mid range, high range
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth
RX Level: standard
TX level: 3  levels, 0,  -30, -40
Modulation:  proposal QPSK 

RB allocation: part

2.4 In-band emissions general

      In-band emissions IQ image

      In-band emissions DC

Normal, TL/VL, TL/VH, TH/VL, TH/VH
Frequencies to be tested: low range, mid range, high range
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth
RX Level: standard

TX level: 3  levels, 0,  -30, -40
Modulation:  proposal QPSK 

RB allocation: part

Note: IQ component and in-band emissions use the same test parameters

2.5 Spectrum flatness

Normal, TL/VL, TL/VH, TH/VL, TH/VH
Frequencies to be tested: low range, mid range, high range
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth
RX Level: standard

TX level: 1  level max

Modulation:  proposal QPSK 

RB allocation: full
3. Global In-Channel TX-Test and measurement period
For all those measurements the Global In-Channel TX-Test is used.
One run of the Global In-Channel TX-Test returns

20 Frequency errors (20 because of 20 TS in the measurement period)
1 EVM (due to averaging)
20 IQ component
20 functions of In-band emissions with sub-results general / IQ image / DC
20 functions of spectral flatness.

(5 types of results, 81 results excl. sub-results, 121 results incl. sub-results)

4. Multitude of measurement results

The set of measurement parameters is:

0. Vibration Y/N                                                                                                    (2)
1. Temperature: Low, Normal, High                                                                   (3)
2. Voltage:         Low, Normal, High                                                                   (3)
3. Frequencies to be tested: low range, mid range, high range                            (3)

4. Channel bandwidths to be tested: lowest, 5 MHz, and highest                       (3)

5. TX level: -40, -30, 0 dBm, max                                                                       (4)

6. Modulation: QPSK, 16QAM, 64 QAM                                                           (3)

7. RB allocation: full and part.                                                                             (2)
8. Cell Power: Reference sensitivity (FE), standard (all other)                            (2)
0 (Vibration) is not addressed up to now
1 to 4 are set in the initial conditions
1 with 2: 5 of the 9 combinations are used.

1 to 4 creates 45 used combinations.

5 to 8 are set in the procedure. 
8 is not varied within a test. The two values are assigned to different tests.

5 to 7 are parameters which are varied more or less within a test.

The complete space in 3 dimensions is 24 runs of the Global In-Channel TX-Test,

where one run creates 5 results (clause 3). Most of the 24* 5 results are meaningful results and could be compared against the test requirement.

In the following  we identified
	· used results
	

	· unused results, but available and meaningful. The parameter settings are inside the range, given by the minimum requirements. The settings cannot be avoided, since necessary for other tests.  
	

	· Unused results but available. They are outside the range, given by the minimum requirements.
	

	· meaningless results
	

	· unused results, but meaningful. The parameter settings are inside the range, given by the minimum requirements. The settings are avoidable, since not necessary for other tests.  
	


Frequency error:  Cell power REF SENS
	Mod
	Lev
	RB alloc
	Frequ
	Spe Flat
	In-band 

with

IQ offset
	EVM

	QPSK
	max
	full
	
	
	
	


All other tests: Cell power standard> REF SENS
	Mod
	Lev
	RB alloc
	Frequ
	Spe Flat
	In-band
with

IQ offset
	EVM

	64 QAM
	-40
	full
	
	
	
	

	64 QAM
	-40
	part
	
	
	
	

	64 QAM
	-30
	full
	
	
	
	

	64 QAM
	-30
	part
	
	
	
	

	64 QAM
	0
	full
	
	
	
	

	64 QAM
	0
	part
	
	
	
	

	64 QAM
	max
	full
	
	
	
	

	64 QAM
	max
	part
	
	
	
	

	16 QAM
	-40
	full
	
	
	
	

	16 QAM
	-40
	part
	
	
	
	

	16 QAM
	-30
	full
	
	
	
	

	16 QAM
	-30
	part
	
	
	
	

	16 QAM
	0
	full
	
	
	
	

	16 QAM
	0
	part
	
	
	
	

	16 QAM
	max
	full
	
	
	
	

	16 QAM
	max
	part
	
	
	
	

	QPSK
	-40
	full
	
	
	
	

	QPSK
	-40
	part
	
	
	
	

	QPSK
	-30
	full
	
	
	
	

	QPSK
	-30
	part
	
	
	
	

	QPSK
	0
	full
	
	
	
	

	QPSK
	0
	part
	
	
	
	

	QPSK
	max
	full
	
	
	
	

	QPSK
	max
	part
	
	
	
	

	Usage  / meaningful and available results.
	0/14
	1/6
	3/8

(two tests)
	12/14


6. Corner case testing

Corner case testing with respect to the parameters, set in the procedure, is not possible, as the value in between the extreme is not only tested for coverage. It must be tested because of different requirements.
Corner case testing with respect to the parameters, set in the initial conditions, seems possible, as the value in between the extreme is  tested just for coverage. The relevant parameters are frequency and channel BW.  The number of parameter combinations could be reduced from 45 to 20. This would, however, exclude the typical parameters. 
7. Conclusion
We showed that it is possible to save test time by corner case testing with respect to two parameters. We showed that approx 50% of the unused results of the Global In-Channel TX-Test are useable nevertheless.  
