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Background

During GSMOBA#5 meeting, the  discussion regarding use of reference points for different tests clearly showed different approaches among the vendors. A procedure is proposed to allow several approaches. 
In addition, the possibility to merge compliance testing of several requirements into a few test cases considering only the applicable modes of operation was discussed. Specifically spurious emission tests were considered as one area for investigation.
Proposal

This contribution proposes optional use of reference points for testing for test cases where only one system element is active during the tests. A new subclause is introduced to clarify which tests that can use either system element test points or system reference point and which shall be tested at least at the system reference point. 
In addition, it is proposed to combine testing of spurious emissions and out-of-band emissions in two test suites with test cases for the different operating modes of the onboard system:

· NCU and BTS disabled

in spurious emission test
· NCU active and BTS disabled

in spurious emission and out-of-band emission tests
· NCU and BTS active


in spurious emission and out-of-band emission tests
The second mode is short and its purpose is to assure that NCU is active when BTS is enabled. 

A new section 5.2  “Measurement options” is introduced in the Technical specification.  

Decision

If agreed, it is proposed to include the modifications suggested herein into chapter 5 of the GSM OBA Technical specification currently under development.

5.2
Measurement options 

Some of the tests below can be performed either at the System reference point (port 3 in figure 4.1.2) or at NCU and BTS reference points (1 and 2 in figure 4.1.2). Testing at unit reference points (1 and 2) may be applied to all tests in clause 5 except spurious emissions (subclause 5.x) and Out-of-band emissions (subclause 5.y). If the testing is performed at reference point 1 and 2, losses in combiner, cables and other passive components, inserted between these test points and System reference point, need to be considered. The measurement results shall be corrected accordingly when checking requirement limits.

Spurious emissions and Out-of-band emission tests shall at least be performed at System reference point. The testing for  the different operating modes may be combined as defined in subclause 5.x and 5.y.

************************ Next changed section ************************
5.7
Conducted NCU out-of-band emissions 

5.7.1
Definition

Out-of-band emissions are defined as unwanted emissions outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. 

5.7.2
Test purpose

To verify that the out-of-band emissions are below a certain limit when the output power of each NCU function is set to its maximum value.

5.7.3
Methods of measurement

Equipment required

-
Spectrum analyzer;

-
50 Ω power attenuator.

5.7.3.1 Out-of-band emissions when BTS is disabled
Measurement procedure

Step1:
Connect the EUT antenna output port to the spectrum analyser through a 50 Ω power attenuator. 
Step 2:
Select one of the EUT operating frequency bands (see table 5.7.3.2): the EUT shall be active in the selected band, while all other EUT operating frequency ranges are in idle mode; 

Step 3:
Set the Resolution bandwidth (RBW) to 100 KHz ; 

Set the Video bandwidth (VBW) to 1 MHz or greater.  

Step 4:
The measurements shall be made from Fc (centre frequency) - 50 % of the frequency bandwidth to Fc (centre frequency) - 250 % of the frequency bandwidth and from Fc + 50% of the frequency bandwidth to Fc + 250% of the frequency bandwidth (see table 5.7.3.2).

Step 5:
Measure the power by activating the ”r.m.s” detector.

Step 6:
Repeat step 2 to 6 for all other frequency bands. 

Step 7:
Check that the out of band emissions requirement (clause 5.7.4) is satisfied in all cases. 
5.7.3.2 Out-of-band emissions when BTS is enabled

Measurement procedure

Step1:
Connect the EUT antenna output port to the spectrum analyser through a 50 Ω power attenuator. 
Step 2:
Enable the BTS at lowest configurable GSM channel

Step 3:
Select one of the EUT operating frequency bands (see table 5.7.3.2): the EUT shall be active in the selected band, while all other EUT operating frequency ranges are in idle mode; 
Step 4:
Set the Resolution bandwidth (RBW) to 100 KHz ; 

Set the Video bandwidth (VBW) to 1 MHz or greater.  

Step 5:
The measurements shall be made from Fc (centre frequency) - 50 % of the frequency bandwidth to Fc (centre frequency) - 250 % of the frequency bandwidth and from Fc + 50% of the frequency bandwidth to Fc + 250% of the frequency bandwidth (see table 5.7.3.2).

Step 6:
Measure the power by activating the ”r.m.s” detector.

Step 7:
Repeat step 3 to 6 for all other frequency bands. 

Step 8:
Check that the out of band emissions requirement (clause 5.7.4) is satisfied in all cases. 
Step 9:
Enable BTS on the highest configurable GSM channel transmitting at operational output power
Step 10:
Repeat step 3 to 8 
Table 5.7.3.2: Frequency Parameters 

	Frequency band (MHz)
	Lower frequency band (MHz)
	Upper Frequency band (MHz)

	
	Fc -50 % of BW
	Fc- 250% of BW
	Fc+50 % of BW
	Fc+250% of BW

	460- 470 
	460
	440
	470
	490

	921 - 960 
	921
	843
	960
	1038

	1805 - 1880 
	1805
	1655
	1880
	2030

	2110 - 2170 
	2110
	1990
	2170
	2290


5.7.4
Limits

Out-of-band emission power spectral density shall be below the maximum power spectral density in each operating frequency band by the limit values and for the frequency bands in table 5.7.4.1  
Table 5.7.4.1: Frequency parameters
	Lower band limit f1
(MHz)
	Upper band limit f2
(MHz)
	6 dBc attenuation 
	25 dBc attenuation
	45 dBc attenuation 

	
	
	Lower band limit f1- Bw*8%
(MHz)
	Upper band limit f2+ Bw*8%
(MHz)
	Lower band limit f1- Bw*25%
(MHz)
	Upper band limit f2+ Bw*25%
(MHz)
	Lower band limit f1- Bw*x%
(MHz)
	Upper band limit f2+ Bw*x%
(MHz)
	Lower band limit f1- Bw*250%
(MHz)
	Upper band limit f2+ Bw*250%
(MHz)

	460
	470
	459.2
	470.8
	457.5
	472.5
	tbd
	Tbd
	440
	495

	921
	960
	917.88
	963.12
	911.25
	969.75
	Tbd
	Tbd
	843
	1038

	1805
	1880
	1799.0
	1886.0
	1789.25
	1895.75
	Tbd
	Tbd
	1665
	2030

	2110
	2170
	2105.2
	2174.8
	2095
	2185
	tbd
	tbd
	1990
	2290



