Page 1



3GPP TSG-RAN WG4 Meeting #50 
(
R4-090513
Athens, Greece, 9 - 13 February, 2009

	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.141
	CR
	45
	(

rev
	-
	(

Current version:
	8.1.0
	(


	

	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:
(

	Correction to transmitter intermodulation test

	
	

	Source to WG:
(

	Nokia Siemens Networks

	Source to TSG:
(

	R4

	
	

	Work item code:
(

	LTE-RF
	
	Date: (

	02/02/2009

	
	
	
	
	

	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)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	Procedure in the current TS36.141 was aligned with TS36.104 (R4-082810) which specifies unwanted emissions to be fulfilled. Unwanted emissions consist of out-of-band emissions and spurious emissions but not the occupied bandwidth. The wording in clause 6.7.5 is still confusing. The term “unwanted emission” is not explained in TS36.141 and it may cause confusion.

	
	

	Summary of change:
(

	The definition of “unwanted emission” is added to clause 6.6 as done in TS36.104. Test requirement in subclause 6.7.5 is corrected to be in line with TS36.104 and subclause 6.7.4.2. Test requirements in subclause 6.7.5 are corrected to consist out-of-band emissions and spurious emissions requirements.

	
	

	Consequences if 
(

not approved:
	TS36.141 is not in line with TS36.104 and ambiguity remains in test requirement.

	
	

	Clauses affected:
(

	6.6;  6.7.5

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.1.

6.5.4.4.2
Procedure

Set-up BS transmission at maximum total power (Pmax) as specified by the supplier. Channel set-up shall be according to E-TM 1.1.
Measure the RS transmitted power according to annex F.

6.5.4.5
Test requirement

DL RS power shall be within ( (2.1 + [TT]) dB of the DL RS power indicated on the BCH.

NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.6
Unwanted emissions
Unwanted emissions consist of out-of-band emissions and spurious emissions [5]. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in the downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below the band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

There is in addition a requirement for occupied bandwidth.
6.6.1
Occupied bandwidth


6.6.1.1
Definition and applicability

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power.

The value of /2 shall be taken as 0,5%.

6.6.1.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 6.6.1.

6.6.1.3
Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also ITU-R Recommendation SM.328 [4]. The test purpose is to verify that the emission of the BS does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.6.1.4
Method of test

6.6.1.4.1
Initial conditions
Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the Measurement device to the BS antenna connector as shown in Annex I.1.1.

2)
Start transmission according to E-TM1.1 at the manufacturer’s specified maximum output power. 
6.6.1.4.2
Procedure

1)
Measure the spectrum of the transmitted signal across a span of [20] MHz, based on an occupied bandwidth requirement. The selected resolution bandwidth (RBW) filter of the analyser shall be [30 kHz] or less. The spectrum shall be measured at [400] or more points across the measurement span.

NOTE:
The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding.  The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.

2)
Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.

3)
Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.

4)
Determine the highest frequency, f2, for which the sum of all power in the measurement cells from the end of the span to f2 exceeds P1.
5)
Compute the occupied bandwidth as f2 - f1.
6.6.1.5
Test requirements
The occupied bandwidth shall be less than the channel bandwidth as defined in Table 5.2-1.

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

-- NEXT MODIFIED SECTION --
6.7
Transmitter intermodulation

6.7.1
Definition and applicability

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. 

The transmit intermodulation level is the power of the intermodulation products when an E-UTRA signal of channel bandwidth 5 MHz as an interfering signal is injected into an antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The bandwidth of the wanted signal shall be according to TS 36.104 [1] subclause 6.7.1.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

6.7.2
Minimum Requirement

 The minimum requirement is in TS 36.104 [2] subclause 6.7.1.

6.7.3
Test purpose

The test purpose is to verify the ability of the BS transmitter to restrict the generation of intermodulation products in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna to below specified levels.
6.7.4
Method of test

6.7.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.2.
6.7.4.2
Procedures

1)
Generate the wanted signal according to E-TM1.1 at specified maximum BS output power.

2)
Generate the interfering signal according to E-TM1.1, with 5 MHz channel bandwidth and centre frequency offset of BWChannel /2 + 2.5 MHz relative to the wanted signal, but exclude interference frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5.

3)
Adjust ATT1 so that level of the E-UTRA modulated interfering signal is as defined in subclause 6.7.5.

4)
Perform the Out-of-band emission tests as specified in subclauses 6.6.2 and 6.6.3, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.6.2 and 6.6.3. The width of the intermodulation products shall be taken into account.

5)
Perform the Transmitter spurious emissions test as specified in subclause 6.6.4, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.6.4. The width of the intermodulation products shall be taken into account.

6)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

7)
Repeat the test for interfering signal centre frequency offset of -BWChannel /2 - 2.5 MHz but exclude interfering signal frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5. 

8)
Repeat the test for interfering signal centre frequency offsets of  ( (BWChannel /2 + 7.5 MHz) and ( (BWChannel /2 + 12.5 MHz) but exclude interfering signal frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5.

NOTE: 

The third order intermodulation products are centred at 2F1(F2 and 2F2(F1. The fifth order intermodulation products are centred at 3F1(2F2, 3F2(2F1, 4F1(F2, and 4F2(F1 where F1 represents the wanted signal centre frequency and F2 represents the interfering signal centre frequency.
The width of intermodulation products are

·  (n*BWChannel + m*5MHz) for the nF1(mF2 products

· (n*5MHz + m*BWChannel) for the nF2(mF1 products

6.7.5
Test Requirements

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the out-of-band emission requirements of subclauses 6.6.2 and  6.6.3 and transmitter spurious emissions requirements of subclause 6.6.4 in the presence of a E-UTRA modulated interfering signal with a mean power 30 dB below the mean power of the wanted signal.

The measurements for out-of-band emissions and spurious emission requirements due to intermodulation can be limited to the frequency ranges of all third and fifth order intermodulation products, excluding the channel bandwidths of the wanted and interfering signals.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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