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1. Introduction
Major part of general test conditions and declarations has been agreed for section 4 in [1]. One remaining issue is the content for specified frequency range including allowed limitations in the test scope for E-UTRA BS testing. Approach on how to limit the number of tests as a consequence of bandwidth flexibility of E-UTRA was discussed in [2]. 
2. Discussion

In UTRA, which is based on single bandwidth, several limitations on the numbers of tests are allowed. There is no need to test all possible frequency configurations in conformance testing. The concept of Bottom, Middle and Top allows for testing only three frequencies within the operating band. In some cases, like receiver blocking and spurious emissions, only the middle channel is tested. The same principle should be followed in E-UTRA in order to reduce the number of tests to a reasonable level. 

Due to flexible bandwidth of E-UTRA the number of test cases will be significantly higher compared to UTRA. Limiting the bandwidth options in testing is a natural way forward. Another way for limitation is to split the testing to in-band and out-of-band tests. For time consuming tests like spurious emissions in TX side and blocking in RX side only the middle frequency with one supported bandwidth could be tested for out-of-band frequencies. E.g. in case of receiver out-of-band blocking most analog impairment mechanisms convert the CW blocker to a CW signal inside the wanted signal band. The low bandwidths have the lowest reference sensitivity, so they can tolerate the least amount of interference. For that reason only the lowest supported BW could be tested representing the worst case scenario in this case. In-band frequency range could be tested for the middle frequency with the lowest, 5 MHz and the highest supported bandwidth.
To limit the amount of test cases further let’s consider the nominal channel bandwidths which are supported for the E-UTRA bands as shown in TR36.803 [3]. Supported bandwidths are defined based on operator’s input but since then the bandwidth options 1.6 MHz and 3.2 MHz has been removed. 

Table 1 is a copy of table 5.4.2.1-1 in [4] which specifies the supported nominal channel bandwidths for E-UTRA UE.
Table 1: E-UTRA channel bandwidth
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	[251]
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note

1. Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


Considering a similar approach for BS testing one can see there is no need to test all BW options in all bands. That can be utilized while specifying needed BS test cases for E-UTRA. 
1) Limit the bandwidths for E-UTRA to the lowest, 5 MHz and highest supported BW. That would lead to 50% reduction of test cases as only 3 out of 6 bandwidths need to be tested. 
2) It can be seen in Table 1 that 5 MHz bandwidth is supported in all currently specified frequency bands except band 40. As it is also the BW used in UTRA it can be chosen to be tested in every band where applicable. In some cases it is the lowest BW, in some cases the highest BW and in some cases the only supported BW. E.g. in band 1 the 5 MHz is also the lowest supported BW and can then represent both lowest and 5 MHz BW option. The number of test cases could be limited by specifying BWs to be tested separately for each band. The principle is shown in Table 2 where the supported BWs are marked as “x”. The lowest band is denoted as “L”, 5 MHz as “5” and highest band as “H”.  It can be seen that is some bands test cases will be reduced by 33%. In  bands where the 5MHz only is supported the reduction is 66%.
Table 2. Supported BWs in BS conformance testing

[image: image1.emf]E-UTRA band 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz

1 L/5 x x H

2 L x 5 H

3 L x 5 H

4 L x 5 x x H

5 L x 5/H

6 L/5/H

7 L/5 H

8 L x 5/H

9 L/5 H

10 L/5 x x H

11 L/5/H

12

13

14

…

33 L/5 x x H

34 L/5 x H

35 L x 5 x x H

36 L x 5 x x H

37 L/5 x x H

38 L/5 H

39 L/5 x x H

40 L x H


The proposal in Table 2 lead to approximately 2 tested BW / band on average. That would reduce the amount of test cases significantly but still being twice as much as in UTRA. Splitting in-band and out-of-band would reduce the testing time even further ensuring still appropriate test coverage for E-UTRA. 

3. Conclusion 
It is proposed to include the text for section 4.7 in [1] as shown in Annex A. It is proposed to introduce a table specifying minimum supported BWs to be tested for each E-UTRA band. It is also proposed how the limitation can be introduced for receiver blocking requirement by specifying in-band and out-of-band blocking requirements separately.
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Annex A, Text proposal for TS36.141
4.7
Specified frequency range

Many tests in this TS are performed with a lowest, 5 MHz and the highest bandwidth supported by the BS. The manufacturer shall declare that the core requirements are fulfilled for all other bandwidths supported by the BS which are not tested.

Table 4.7-1 specifies the bandwidths to be tested for each E-UTRA band, if supported.
Table 4.7-1 E-UTRA channel bandwidths to be tested
	E-UTRA band
	1.4 MHz
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	15 MHz
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Many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the operating frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T. 
When the requirements are specific to multiple carriers, and the BS is declared to support N>1 carriers, numbered from 1 to N, the interpretation of B, M and T for test purposes shall be as follows:

For testing at B, 

-
the carrier of lowest frequency shall be centred on B

For testing at M,

-
if the number N of carriers supported is odd, the carrier (N+1)/2 shall be centred on M,

-
if the number N of carriers supported is even, the carrier N/2 shall be centred on M.

For testing at T

-
the carrier of highest frequency shall be centred on T

When a test is performed by a test laboratory, the EARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by an operator.
---NEXT MODIFIED SECTION ---
7.6
Blocking

7.6.1
Definition and applicability

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The interfering E-UTRA signal shall be as specified in Annex C. 
The blocking performance requirement applies as specified in the tables 7.6-1 and 7.6-2 in section 7.6.5. 
7.6.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] sub clause 7.6.1.
7.6.3
Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.
7.6.4
Method of test

7.6.4.1
Initial conditions

Test environment: 


normal; see sub clause D.2.

RF channels to be tested: 
M see sub clause 4.7. The BS shall be configured to operate as close to the centre of the operating band as possible.
1)
Connect the signal generator at the assigned channel frequency of the wanted signal and a signal generator to the antenna connector of one Rx port according to Figure K.2-5.
2)
Terminate any other Rx port not under test.

3)
Start to transmit according to reference measurement channel in annex A.1 to the BS under test. The level of the wanted signal measured at the BS antenna connector shall be set to the level specified in sub clause 7.6.5.

7.6.4.2
Procedure

1)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in Tables 7.6-1 and 7.6-2. The E-UTRA interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signal as specified in Table 7.6-2. The CW interfering signal shall be swept with a step size of 1 MHz within the range specified in Table 7.6-1.
a) 
In the frequency range (FUL_low -20) to (FUL_high +20) the requirement shall be tested for the supported bandwidths as specified in Table 4.7-1. 
b)  In the frequency ranges 1 MHz to  (FUL_low -20) and (FUL_high +20) to 12750 MHz the requirement shall be tested only with the lowest supported bandwidth specified in Table 4.7-1.
2)
Measure the throughput of the wanted signal at the BS receiver according to Annex E.

3)
Interchange the connections of the BS Rx ports and repeat the measurements according to steps (1) to (2).
7.6.5
Test Requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.6-1 and 7.6-2. The reference measurement channel for the wanted signal is identified in Table 7.2-1 for each channel bandwidth and further specified in Annex A.
Table 7.6-1: Blocking performance requirement for Wide Area BS

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	All
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 7.6-2
	See table 7.6-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 

	Note*: 
PREFSENS depends on the channel bandwidth as specified  in Table 7.2-1.


Table 7.6-2: Interfering signals for Blocking performance requirement for Wide Area BS

	E-UTRA

channel BW [MHz]
	Interfering signal centre frequency minimum offset to  the channel edge of the wanted signal [MHz]
	Type of interfering signal

	1.4
	2.1
	1.4MHz E-UTRA signal

	3
	4.5
	3MHz E-UTRA signal

	5
	7.5
	5MHz E-UTRA signal

	10
	7.5
	5MHz E-UTRA signal

	15
	7.5
	5MHz E-UTRA signal

	20
	7.5
	5MHz E-UTRA signal


NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in sub clause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.  
<Editor’s note: The term "carrier edge" is replaced globally by “channel edge” as agreed in the discussion for R4-080049.>
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		E-UTRA band		1.4 MHz		3 MHz		5 MHz		10 MHz		15 MHz		20 MHz		Tested BWs

		1						L/5		x		x		H		2

		2		L		x		5		H						3

		3		L		x		5		H						3

		4		L		x		5		x		x		H		3

		5		L		x		5/H								2

		6						L/5/H								2

		7						L/5		H						2

		8		L		x		5/H								2

		9						L/5		H						2

		10						L/5		x		x		H		2

		11						L/5/H								1

		E-UTRA band		1.4 MHz		3 MHz		5 MHz		10 MHz		15 MHz		20 MHz

		1						L/5		x		x		H

		2		L		x		5		H

		3		L		x		5		H

		4		L		x		5		x		x		H

		5		L		x		5/H

		6						L/5/H

		7						L/5		H

		8		L		x		5/H

		9						L/5		H

		10						L/5		x		x		H

		11						L/5/H

								E-UTRA channel bandwidth										E-UTRA band		1.4 MHz		3 MHz		5 MHz		10 MHz		15 MHz		20 MHz

		E-UTRA band		1.4 MHz		3 MHz		5 MHz		10 MHz		15 MHz		20 MHz				1						L/5		x		x		H		2

		1						Ö						Ö				2		L		x		5		H						3

		2		Ö				Ö		Ö								3		L		x		5		H						3

		3		Ö				Ö		Ö								4		L		x		5		x		x		H		3

		4		Ö				Ö						Ö				5		L		x		5/H								2

		5		Ö				Ö										6						L/5/H								1

		6						Ö										7						L/5		H						2

		7						Ö		Ö								8		L		x		5/H								2

		8		Ö				Ö										9						L/5		H						2

		9						Ö		Ö								10						L/5		x		x		H		2

		10						Ö						Ö				11						L/5/H								1		2.0909090909

		11						Ö										12														0

		12																13														0

		13																14														0

		14																…														0

		…																33						L/5		x		x		H		2

		33																34						L/5		x		H				2

		34																35		L		x		5		x		x		H		3

		35																36		L		x		5		x		x		H		2

		36																37						L/5		x		x		H		2

		37																38						L/5		H						2

		38																39						L/5		x		x		H		2

		39																40								L		x		H		2		2.125

		40

																																1.7391304348		2.1079545455
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