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1
Introduction

This document provides a proposal on LTE BS conformance test for the Operating unwanted emission requirements in TS36.141.
2
Discussion
2.1
Structure of the subsections
To keep consistency with the core specification, the following sub section structure is proposed. In each subsections, some redundant duplicated texts are proposed in order to prepare future diversified requirements and avoid possible ambiguity.
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2.2
Definition of the Operating band unwanted emissions
The following definition and applicability of the Operating band unwanted emissions given in section 6.6.3 in TS36.104 shall be applied:

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the E-UTRA BS transmitter operating band up to 10 MHz above the highest frequency of the E-UTRA BS transmitter operating band.

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

The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5].

For a multicarrier E-UTRA BS the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency.

The requirements of either subclause 6.6.3.1 or subclause 6.6.3.2 shall apply.

The Additional operating band unwanted emission limits defined in subclause 6.6.3.3. may further be mandatory in certain regions. In other regions it may not be applied.
2.3
Test system set up

The test system set up defined for UMTS FDD or TDD either in TS25.141 [1] or TS25.142 [2] can be used basically.
2.4
Test requirement

The test requirements for the operating band unwanted emission limits should be derived from the corresponding requirements in TS36.104 incorporating test tolerances. The test tolerances for the test are FFS and indicated as ‘[+TT]’ in the text proposal attached in the Annex.
‘Note 1’ in the core specification (TS36.104) is not repeated in the text proposal since the corresponding descriptions are in each of section 6.6.3.x.3.1.

3 Conclusions
Test requirements for the Operating band unwanted emission limits for E-UTRA BS is proposed and text proposal for section 6.6.3 in TS36.141 is attached in Annex. The test tolerances for the test are FFS and should be investigated further.
References

[1] TS25.141, “Base Station (BS) conformance testing (FDD)”
[2] TS25.142, “Base Station (BS) conformance testing (TDD)”
6.6.3
Operating band unwanted emissions

6.6.3.0.
Definitions and applicability
The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the E-UTRA BS transmitter operating band up to 10 MHz above the highest frequency of the E-UTRA BS transmitter operating band.

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

The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5].

For a multicarrier E-UTRA BS the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency.

The requirements of either subclause 6.6.3.1 or subclause 6.6.3.2 shall apply.

The Additional operating band unwanted emission limits defined in subclause 6.6.3.3
. may further be mandatory in certain regions. In other regions it may not be applied.

6.6.3.1
Test for Category A case
6.6.3.1.1
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.3.1.

6.6.3.1.2
Test purpose

This test measures the emissions of the E-UTRA BS, close to the assigned channel bandwidth of the wanted signal, namely from 10 MHz below the lowest frequency of the E-UTRA BS transmitter operating band up to 10 MHz above the highest frequency of the E-UTRA BS transmitter operating band. while the transmitter is in operation.

6.6.3.1.3
Method of test

6.6.3.1.3.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Set-up the equipment as shown in Annex B.
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
2)
Detection mode: True RMS (Root Mean Square).

6.6.3.1.3.2
Procedures

1)
Set the BS to transmit a signal in accordance to test model [1], subclause 6.1.1.1 at the manufacturer’s specified maximum output power.

2)
Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.

6.6.3.1.4
Test requirements

The measurement results in step 2 of 6.6.3.1.3.2 shall not exceed the test requirements specified in tables 6.6.3.1-1 to 6.6.3.1-6 for the appropriate E-UTRA BS maximum output power, where:

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the E-UTRA BS transmitter operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 6.6.3.1‑1 to 6.6.3.1-3.

Table 6.6.3.1-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11[+TT] dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	100 kHz 


Table 6.6.3.1-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f ( (fmax
	3.05 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	100 kHz 


Table 6.6.3.1-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
	
[image: image3.wmf]dB

MHz

offset

f

dBm

TT

÷

ø

ö

ç

è

æ

-

×

-

+

-

05

.

0

_

5

7

]

[

7


	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14[+TT] dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	100 kHz 


For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, emissions shall not exceed the maximum levels specified in Tables 6.6.3.1-4 to 6.6.3.1-6:

Table 6.6.3.1-4: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11[+TT] dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	1MHz


Table 6.6.3.1-5: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15[+TT] dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	1MHz


Table 6.6.3.1-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14[+TT] dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	1MHz 


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 subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
6.6.3.2
Test for Category B case
6.6.3.2.1
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.3.2.

6.6.3.2.2
Test purpose

This test measures the emissions of the E-UTRA BS, close to the assigned channel bandwidth of the wanted signal, namely from 10 MHz below the lowest frequency of the E-UTRA BS transmitter operating band up to 10 MHz above the highest frequency of the E-UTRA BS transmitter operating band. while the transmitter is in operation.

6.6.3.2.3
Method of test

6.6.3.2.3.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Set-up the equipment as shown in Annex B.
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
2)
Detection mode: True RMS (Root Mean Square).

6.6.3.2.3.2
Procedures

1)
Set the BS to transmit a signal in accordance to test model [1], subclause 6.1.1.1 at the manufacturer’s specified maximum output power.

2)
Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.

6.6.3.2.4
Test requirements

The measurement results in step 2 of 6.6.3.2.3.2 shall not exceed the test requirements specified in tables 6.6.3.2-1 to 6.6.3.2-6 for the appropriate E-UTRA BS maximum output power, where:

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the E-UTRA BS transmitter operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 6.6.3.1‑1 to 6.6.3.1-3.

For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2-1 to 6.6.3.2-3:

Table 6.6.3.2-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11[+TT] dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-16[+TT] dBm
	100 kHz 


Table 6.6.3.2-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15[+TT] dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-16[+TT] dBm
	100 kHz 


Table 6.6.3.2-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14[+TT] dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16[+TT] dBm
	100 kHz 


For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2-4 to 6.6.3.2-6:

Table 6.6.3.2-4: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-11[+TT] dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-15[+TT] dBm
	1MHz


Table 6.6.3.2-5: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-15[+TT] dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-15[+TT] dBm
	1MHz


Table 6.6.3.2-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14[+TT] dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15[+TT] dBm
	1MHz 


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 subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
6.6.3.3
Test for Additional case
6.6.3.3.1
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.3.3.

6.6.3.3.2
Test purpose

This test measures the emissions of the E-UTRA BS, close to the assigned channel bandwidth of the wanted signal, namely from 10 MHz below the lowest frequency of the E-UTRA BS transmitter operating band up to 10 MHz above the highest frequency of the E-UTRA BS transmitter operating band. while the transmitter is in operation.

6.6.3.3.3
Method of test

6.6.3.3.3.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Set-up the equipment as shown in Annex B.
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
2)
Detection mode: True RMS (Root Mean Square).

6.6.3.3.3.2
Procedures

1)
Set the BS to transmit a signal in accordance to test model [1], subclause 6.1.1.1 at the manufacturer’s specified maximum output power.

2)
Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.

6.6.3.3.4
Test requirements

The measurement results in step 2 of 6.6.3.2.3.2 shall not exceed the test requirements specified in tables 6.6.3.3-1 to 6.6.3.3-6 for the appropriate E-UTRA BS maximum output power, where:

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the E-UTRA BS transmitter operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 5, emissions shall not exceed the maximum levels specified in Tables 6.6.3.3-1.

Table 6.6.3.3-1: Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14[+TT] dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13[+TT] dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15[+TT] dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13[+TT] dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13[+TT] dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13[+TT] dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	100 kHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 2, 4, 10, 35, 36, emissions shall not exceed the maximum levels specified in Table 6.6.3.3-2.

Table 6.6.3.3-2: Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14[+TT] dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13[+TT] dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15[+TT] dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13[+TT] dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15[+TT] dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16[+TT] dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	1 MHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 12, 13, 14, emissions shall not exceed the maximum levels specified in Table 6.6.3.3-3.

Table 6.6.3.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13 and 14)
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	All
	0 MHz ( (f < 100 kHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13[+TT] dBm
	30 kHz 

	All
	100  kHz ( (f < (fmax 
	150 kHz ( f_offset < f_offsetmax 
	-13[+TT] dBm
	100 kHz


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 subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
<Editor’s Note::
The definition of the frequency offset for Bands 2, 4, 5, 10, 35, 36, 37, 12, 13 and 14 may need to be revised and is for further study.>




































































































































































































































































































































































































































































































































































































�Typo in TS36.104.
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