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1. Introduction

At last meeting in Malta (RAN#78) all relevant sections to TS 37.105 [1] with corresponding test was merged together. At the RAN meeting in Gothenburg (RAN#??) the specification was approved. Based on the proposed structure in [3] draft text for transmitter intermodulation including co-location and intra-system transmitter intermodulation have been created. 

This contribution presents a revised version of draft text for the conformance test requirement for transmitter intermodulation for section 6.7 in TS 37.145-1 presented at last meeting [4]. Feedback received during last meeting is implemented. 
2. Discussion

Since requirement text will differ for some sub-clauses between MSR and single RAT specifications, new sub-clauses must be introduced where it is required. 

The following approach has been used to develop the draft specification text for transmit intermodulation conformance test requirement for AAS base stations: 

1.
Alignment with high-level document structure proposed in [3].

2.
Alignment with low-level document structure proposed in TS 37.141, sub-clause 4.11.

3.
Identify requirement text that is common for TS 25.141, TS 25.142, TS 36.141 and TS 37.141.

4.
When required introduce sub-clauses for requirement that is different. Following approach used in RF core specification with sub-clauses for MSR operation, single RAT FDD UTRA operation, single RAT TDD UTRA 1,28 Mcps option operation and single RAT E-UTRA operation.

5.
Add intra-system transmitter intermodulation testing for MSR and single RAT test requirements.

6.
Remove text about GSM/EDGE, since it is not within the scope. 

7.
Identify lose references by using [].

8.
Identify references to other specification with [x].

9.
Adapt to AAS terminology, such as TAB connector.

10.
Editorial corrections to imported requirement text. 
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Figure 2-1: Requirement structure 
In Figure 2-1 it can be noted that RAT extension structures are introduced for Definitions and applicability, Procedure and Test Requirement. In the sub-clause for Minimum requirement references are pointing direct to proper sections in TS 37.105.


3. Conclusion

With this contribution a revised version of the specification text for transmitter intermodulation in sub-clause 6.7 in TS 37.145-1 have been created. 

The procedure developing this text has been described. A review is required to update local references within the document. Feedback received last meeting when the original was presented is included.   

At the end of this contribution a text proposal for section 6.7 is attached for approval.
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6.7
Transmitter intermodulation

6.7.1
Definition and applicability

6.7.1.1
General

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

The requirement applies at each TAB connector supporting transmission in the operating band.

The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the TAB connector.

For AAS BS there are two types of transmitter intermodulation cases captured by the transmitter intermodulation requirement:

1)
Co-location transmitter intermodulation in which the interfering signal is from a co-located base station.

2)
Intra-system transmitter intermodulation in which the interfering signal is from other transmitter units within the AAS BS.

For AAS BS, the co-location transmitter intermodulation requirement is considered sufficient if the interference signal for the co-location requirement is higher than the declared interference signal for intra-system transmitter intermodulation requirement.

For TAB connectors capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply regardless of the interfering signals position relative to the Inter RF Bandwidth gap.

6.7.1.2 MSR operation

In case the test signals in [clause 5] refer to single-RAT specifications following shall apply:

-
For references to TS 25.141 [x], the method of test is specified in TS 25.141 [x], sub-clause 6.6.4.

-
For references to TS 25.142 [x], the method of test is specified in TS 25.142 [x], sub-clause 6.7.4.

-
For references to TS 36.141 [x], the method of test is specified in TS 36.141 [x], sub-clause 6.7.4.

NOTE:
In this case the test requirements of the present document defined in sub-clauses 6.6.2.5 and 6.6.4.5 apply.

6.7.1.2
Single RAT FDD UTRA operation



For multi-carrier operation, the interfering signal offset is defined relative to the lower/upper edge of the wanted signal or edge of sub-block inside a gap.

The interfering signal frequency offset shall be as in Table 6.7.1.2-1.

Table 6.7.1.2-1 Interfering signal frequency offset

	Parameter
	Value

	Interfering signal centre frequency offset from the wanted signal centre frequency
	-5 MHz

-10 MHz

-15 MHz

+5 MHz

+10 MHz

+15 MHz

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a gap
	-2.5 MHz

-7.5 MHz

-12.5 MHz

+2.5 MHz

+7.5 MHz

+12.5 MHz

	NOTE 1:
Interfering signal frequencies that are outside of any allocated frequency band for UTRA-FDD downlink specified in [sub-clause 3.4.1] are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area.

NOTE 2:
In certain regions, NOTE 1 is not applied in Band I, III, VI, VIII, IX, XI, XIX, XXI, and XXXII operating within 1475.9-1495.9MHz.


6.7.1.3
Single RAT TDD UTRA 1,28 Mcps option



The interfering signal offset from the subject signal 
shall be as defined in table 6.7.1.3-1.

For BS capable of multi-band operation where multiple bands are mapped on separate TAB connectors, the single-band requirements apply regardless of the interfering signals position relative to the Inter RF Bandwidth gap.

Table 6.7.1.3-1: Interfering signal frequency offset

	Parameter
	Value

	Interfering signal frequency offset from the subject signal carrier frequency
	(1,6 MHz
 (3,2 MHz 
(4,8 MHz

	Interfering signal frequency offset from the edge of RF bandwidth
	(0.8MHz
 (2.4 MHz 
(4.0 MHz

	NOTE 1:
Interference frequencies that are outside of the allocated frequency band are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area.


6.7.1.4
Single RAT E-UTRA operation

The transmitter 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 wanted signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period. 

For BS capable of multi-band operation where multiple bands are mapped on separate TAB connectors, the single-band requirements apply regardless of the interfering signals position relative to the Inter RF Bandwidth gap.

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 power level of 30 dB lower than that of the rated total output power or corresponding to declared interference signal caused by intra-system antenna leakage in the operating band.

The wanted signal is E-UTRA single carrier or multi-carrier, or multiple contiguously aggregated carriers, for both contiguous and non-contiguous spectrum operation.

The interfering signal centre frequency offset shall be as in Table 6.7.1.4-1.

Table 6.7.1.4-1 Interfering signal centre frequency offset

	Parameter
	Value

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE 1:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. 
NOTE 2:
In certain regions, NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 32 operating within 1475.9-1495.9MHz, 34.


The wanted signal channel bandwidth BWChannel shall be the maximum channel bandwidth supported by the base station.

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

In case that none of the interfering signal positions according to the conditions of Table 6.7.1.4-1 is applicable, a wanted signal channel bandwidth BWChannel less than the maximum channel bandwidth supported by the base station shall be selected so that at least one applicable interfering signal position according to Table 6.7.1.4-1 is obtained. 

6.7.2
Minimum requirement

For MSR BS the minimum requirement is in TS 37.105 [x] sub-clause 6.7.2.

For single RAT FDD UTRA BS the minimum requirement is in TS 37.105 [x] sub-clause 6.7.3.1 and sub-clause 6.7.3.3.

For single RAT TDD UTRA 1,28 Mcps option BS the minimum requirement is in TS 37.105 [x] sub-clause 6.7.3.2 and sub-clause 6.7.3.3.

For single RAT E-UTRA BS the minimum requirement is in TS 37.105 [x] sub-clause 6.7.4.

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 nonlinear 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 B.2].

Base Station RF Bandwidth position to be tested: according to the initial conditions specified in [sub-clauses 6.6.1, 6.6.2 and 6.6.4].

Connect the signal analyser to the Base Station antenna connector as shown in [Annex D.1.2].

6.7.4.2
Procedure

6.7.4.2.1
MSR operation

6.7.4.2.1.1
General minimum requirement test procedure

1)

Set the TAB connector to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal using E-TM1.1 as defined in TS 36.141 [x] sub-clause 6.1.1.1, with 5 MHz channel bandwidth, at a centre frequency offset according to the conditions in Table 6.7.2.1-1 in TS 37.105 [x], but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the inter RF bandwidth gap.

3)
Adjust ATT1 so that level of the E-UTRA interfering signal is as defined in Table 6.7.2.1-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the Out-of-band emission tests as specified in [sub-clauses 6.6.2 and 6.6.4], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clauses 6.6.2 and 6.6.4]. The width of the intermodulation products shall be taken into account.

5)
If the test signal is applicable according to [clause 5], perform the Transmitter spurious emissions test as specified in [sub-clause 6.6.1], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 6.6.1]. 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 the remaining interfering signal centre frequency offsets according to the conditions of Table 6.7.2.1-1 in TS 37.105 [x].

8)
Repeat the test for the remaining test signals defined in [clause 5] for requirements [sub-clauses 6.6.1, 6.6.2 and 6.6.4].

In addition, for a multi-band capable BS
, the following steps shall apply:

9)
For multi-band capable BS and single band tests
, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

10)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.


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 test signal centre frequency or centre frequency of each sub-block in case of the interfering signal is located inside the sub-block gap and F2 represents the interfering signal centre frequency. The widths of intermodulation products are 





●
 (n*BWF1 + m*5MHz) for the nF1(mF2 products





●
 (n*5MHz + m* BWF1) for the nF2(mF1 products

where BWF1 represents the test signal RF bandwidth, or channel bandwidth in case of single carrier, or sub-block bandwidth in case of the interfering signal is located inside the sub-block gap.

6.7.4.2.1.2
Additional minimum requirement (BC1 and BC2) test procedure

1)
Set the BS
 to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate a CW signal as the interfering signal with a centre frequency offset of 0.8 MHz, but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies in a sub-block gap or in the inter RF bandwidth gap, in case the gap is smaller than two times the interfering signal centre frequency offset.

3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.2.2-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the Out-of-band emission tests as specified in [sub-clauses 6.6.2 and 6.6.4], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clauses 6.6.2 and 6.6.4]. 
5)
If the test signal is applicable according to [clause 5], perform the Transmitter spurious emissions test as specified in [sub-clause 6.6.1], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 6.6.1]. 

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 offsets of 2.0MHz, 3.2MHz and 6.2MHz. 

8)
Repeat the test for the remaining test signals defined in [clause 5] for requirements [sub-clauses 6.6.1, 6.6.2 and 6.6.4].

In addition, for a multi-band capable BS, the following steps shall apply:

9)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

10)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.


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 test signal centre frequency or centre frequency of each sub-block in case of the interfering signal is located inside the sub-block gap and F2 represents the interfering signal centre frequency. The widths of intermodulation products are 





●
 (n*BWF1) for the nF1(mF2 products





●
 (m* BWF1) for the nF2(mF1 products

where BWF1 represents the test signal RF bandwidth or channel bandwidth in case of single carrier, or sub-block bandwidth in case of the interfering signal is located inside the sub-block gap.
6.7.4.2.1.3
Additional minimum requirement (BC3) test procedure

1)
Set the BS to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal according to Table 6.38A in TS 25.142 [x] at a centre frequency offset according to the conditions in Table 6.7.2.3-1 in TS 37.105 [x], but exclude interfering frequencies that are outside of the allocated downlink operating band. 

3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.2.3-1 in TS 37.105 [x].

4)
If the test signal is applicable according to [clause 5], perform the Out-of-band emission tests as specified in [sub-clauses 6.6.2 and 6.6.4], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clauses 6.6.2 and 6.6.4]. The width of the intermodulation products shall be taken into account.

5)
If the test signal is applicable according to [clause 5], perform the Transmitter spurious emissions test as specified in [sub-clause 6.6.1], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 6.6.1]. 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 the remaining interfering signal centre frequency offsets according to the conditions of Table 6.7.2.3-1 in TS 37.105 [x].

8)
Repeat the test for the remaining test signals and physical channels in [Table 4.9.2-1].

In addition, for a multi-band capable BS, the following steps shall apply:

9)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

10)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.


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 test signal centre frequency and F2 represents the interfering signal centre frequency. The widths of intermodulation products are 





●
 (n*BWF1 + m*1.6MHz) for the nF1(mF2 products





●
 (n*1.6MHz + m* BWF1) for the nF2(mF1 products

where BWF1 represents the test signal RF bandwidth or channel bandwidth in case of single carrier.

6.7.4.2.1.4
Intra-system minimum requirement test procedure

1)
Set the TAB connector to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal according to Table 6.7.2.5-1 in TS 37.105 [x].
3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.2.5-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the operating band unwanted emission tests and ACLR tests as specified in [sub-clauses 6.6.2 and 6.6.4].
5)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

In addition, for a multi-band capable BS, the following steps shall apply:

6)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.


6.7.4.2.2
Single RAT FDD UTRA operation

6.7.4.2.2.1
Co-location minimum requirement test procedure

1)
For a BS declared to be capable of single carrier operation only, set the base station to transmit a signal according to TM1, [sub-clause 6.1.1.1] at manufacturer’s declared rated output power, Prated,c.

For a BS declared to be capable of multi-carrier operation, set the base station to transmit according to TM1 on all carriers configured using the applicable test configuration and corresponding power setting specified in sub-clause 4.12.
2)
Generate the interfering signal in accordance to TM1, [sub-clause 6.1.1.1] with a frequency offset of according to the conditions of [Table 6.48] but exclude interfering signal frequencies that are outside of the allocated downlink operating band or interfering signal frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.

3)
Adjust ATT1 so the level of the WCDMA interfering signal is as defined in [sub-clause 6.6.5].

4)
Perform the out of band emission test as specified in [sub-clause 6.5.2], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 6.5.2]. The width of the intermodulation products shall be taken into account.

5)
Perform the spurious emission test as specified in [sub-clause 6.5.3], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 6.5.3]. 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 the remaining interfering signal centre frequency offsets according to the conditions of [Table 6.48]. 

In addition, for a multi-band capable BS, the following step shall apply:
8)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.
NOTE: 
The third order intermodulation products are (F1(2F2) and (2F1(F2), the fifth order intermodulation products are (2F1(3F2), (3F1(2F2), (4F1(F2), and (F1(4F2), where F1 represents the wanted signal centre frequency or centre frequency of each sub-block and F2 represents the interfering signal centre frequency. The widths of intermodulation products are





●
 (n*BWF1 + m*5MHz) for the nF1(mF2 products





●
 (n*5MHz + m* BWF1) for the nF2(mF1 products


where BWF1 represents the wanted signal RF bandwidth, or channel bandwidth in case of single carrier, or sub-block bandwidth.

6.7.4.2.2.2
Intra-system minimum requirement test procedure

1)
Set the BS to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal according to Table 6.7.3.3-1 in TS 37.105 [x].
3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.3.3-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the operating band unwanted emission tests and ACLR tests as specified in [sub-clauses 6.6.2 and 6.6.4].
5)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

In addition, for a multi-band capable BS, the following steps shall apply:

6)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.
6.7.4.2.3
Single RAT TDD UTRA 1,28 Mcps option operation

6.7.4.2.3.1
Co-location minimum requirement test procedure

1)
Apply the single-band test procedures for out of band and spurious emissions as described in [sub-clause 6.6.2 and 6.6.3], respectively, at the frequencies of all third and fifth order intermodulation products. The frequency band occupied by the interference signal is excluded from the measurements.

In addition, for a multi-band capable BS, the following steps shall apply:

2)
For multi-band capable BS and single band tests, repeat the steps above per involved band with no carrier activated in the other band.

3)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.
NOTE:
The third order intermodulation products are at frequencies (F1 ( 2F2) and (2F1 ( F2), the fifth order intermodulation products are at frequencies (2F1 ( 3F2), (3F1 ( 2F2), (4F1 ( F2) and (F1 ( 4F2), where F1 represents the frequencies within the bandwidth of the wanted signal and F2 represents the frequencies within the bandwidth of the CDMA modulated interference signal.

6.7.4.2.3.2
Intra-system minimum requirement test procedure

1)
Set the BS to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal according to Table 6.7.3.3-1 in TS 37.105 [x].
3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.3.3-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the operating band unwanted emission tests and ACLR tests as specified in [sub-clauses 6.6.2 and 6.6.4].

5)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

In addition, for a multi-band capable BS, the following steps shall apply:

6)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.

6.7.4.2.4
Single RAT E-UTRA operation

6.7.4.2.4.1
Co-location minimum requirement test procedure

1)
For a BS declared to be capable of single carrier operation only, generate the wanted signal according to E-TM1.1 at manufacturer’s declared rated output power.


For a BS declared to be capable of multi-carrier and/or CA operation, set the base station to transmit according to E-TM1.1 on all carriers configured using the applicable test configuration and corresponding power setting specified in [sub-clause 4.10 and 4.11].

2)
Generate the interfering signal according to E-TM1.1, with 5 MHz channel bandwidth and a centre frequency offset according to the conditions of [Table 6.7.1-1] but exclude interfering frequencies that are outside of the allocated downlink operating band or interfering frequencies that are not completely within the sub-block gap or within the Inter RF Bandwidth gap.

3)
Adjust ATT1 so that level of the E-UTRA interfering signal is as defined in [sub-clause 6.7.5].

4)
Perform the Out-of-band emission tests as specified in [sub-clauses 6.6.2 and 6.6.3], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clauses 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 [sub-clause 6.6.4], for all third and fifth order intermodulation products which appear in the frequency ranges defined in [sub-clause 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 the remaining interfering signal centre frequency offsets according to the conditions of [Table 6.7.1-1]. 

In addition, for a multi-band capable BS, the following step shall apply:

8)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.
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 or centre frequency of each sub-block and F2 represents the interfering signal centre frequency.
The widths of intermodulation products are:

·  (n*BWF1 + m*5MHz) for the nF1(mF2 products

· (n*5MHz + m*BWF1) for the nF2(mF1 products

where BWF1 represents the wanted signal RF bandwidth, or channel bandwidth in case of single carrier, or sub-block bandwidth.
6.7.4.2.4.2
Intra-system minimum requirement test procedure

1)
Set the BS to transmit the test signal according to [clause 5] at maximum output power according to the applicable test configuration.

2) 
Generate the interfering signal according to Table 6.7.4.3-1 in TS 37.105 [x].
3)
Adjust ATT1 so that level of the interfering signal is as defined in Table 6.7.4.3-1 in TS 37.105 [x].
4)
If the test signal is applicable according to [clause 5], perform the operating band unwanted emission tests and ACLR tests as specified in [sub-clauses 6.6.2 and 6.6.4].
5)
Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

In addition, for a multi-band capable BS, the following steps shall apply:

6)
For multi-band capable BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

7)
For multi-band capable BS with separate TAB connector, the TAB connector not being under test shall be terminated.

6.7.5
Test requirements

6.7.5.1
MSR operation

6.7.5.1.1
General test requirement

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.1, 6.6.2 and 6.6.4] 
in the presence of a wanted signal and an interfering signal according to Table 6.7.2.1‑1 in TS 37.105 [x] for BS operation 
in BC1, BC2 and BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

The requirement is applicable outside the Base Station RF bandwidth or maximum radio bandwidth
. The interfering signal offset is defined relative to the Base Station RF bandwidth edges or maximum radio bandwidth edges.

For BS
 operating in non-contiguous spectrum
, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.
For BS capable of multi-band operation
, the requirement applies relative to the RF bandwidth edges of each operating band. In case the inter RF bandwidth gap is less than 15 MHz, the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter RF bandwidth gap.

6.7.5.1.2
Additional test requirement (BC1 and BC2)

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.1, 6.6.2 and 6.6.4] 
in the presence of a wanted signal and an interfering signal according to Table 6.7.2.2-1 in TS 37.105 [x] for BS 
operation in BC2. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

The requirement is applicable outside the Base Station RF bandwidth or maximum radio bandwidth 
for BC2. The interfering signal offset is defined relative to the Base Station RF bandwidth edges or maximum radio bandwidth edges.

For BS operating in non-contiguous spectrum in BC1 or BC2, 
the requirement is also applicable inside a sub-block gap larger than or equal to two times the interfering signal centre frequency offset. For BS operating in non-contiguous spectrum in BC1, the requirement is not applicable inside a sub-block gap with a gap size equal or larger than 5MHz. The interfering signal offset is defined relative to the sub-block edges.
For BS capable of multi-band operation
, the requirement applies relative to the RF bandwidth edges of a BC2 operating band. The requirement is also applicable for BC1 and BC2 inside an inter RF bandwidth gap equal to or larger than two times the interfering signal centre frequency offset. For BS capable of multi-band operation, the requirement is not applicable for BC1 band inside an inter RF bandwidth gap with a gap size equal to or larger than 5MHz.

6.7.5.1.3
Additional test requirement (BC3)

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.1, 6.6.2 and 6.6.4] in the presence of a wanted signal and an interfering signal according to Table 6.7.2.3-1 in TS 37.105 [x] for BS operation in BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

For BS capable of multi-band operation, the requirement applies relative to the RF bandwidth edges of each operating band. In case the inter RF bandwidth gap is less than 3.2 MHz, the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter RF bandwidth gap.
6.7.5.1.4
Additional test requirement for Band 41

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the maximum levels according to [Table 6.6.1.5.5-3, Table 6.6.2.5.4.5-1 and Table 6.6.4.5.1-2] 
with a square filter in the first adjacent channel, in the presence of a wanted signal and an interfering signal according to [Table 6.7.4‑1 in TS 37.104 [x]] for a BS operating in Band 41. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

6.7.5.1.5
Intra-system test requirement

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.2 and 6.6.4] 
in the presence of a wanted signal and an interfering signal according to Table 6.7.2.5‑1 in TS 37.105 [x] for BS operation in BC1, BC2 and BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.
6.7.5.2
Single RAT FDD UTRA operation

6.7.5.2.1
General test requirement

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the out of band emission or the spurious emission requirements of [sub-clauses 6.5.2 and 6.5.3] in the presence of a WCDMA interfering signal with a power level 30 dB below the rated total output power in the operating band.

For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges.

For a BS capable of multi-band operation, the requirement is also applicable inside an Inter RF Bandwidth gap for interfering signal offsets where the interfering signal falls completely within the Inter RF Bandwidth gap. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges.
The measurements for out of band emission or spurious emission requirement due to intermodulation can be limited to the frequency ranges of all third and fifth order intermodulation products, considering the width of these products and excluding the 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 [sub-clause 4.2] and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [Annex F].
6.7.5.2.2
Intra-system test requirement

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.2 and 6.6.4] in the presence of a wanted signal and an interfering signal according to Table 6.7.3.3‑1 in TS 37.105 [x] for BS operation in BC1, BC2 and BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

6.7.5.3
Single RAT TDD UTRA 1,28 Mcps option

6.7.5.3.1
General test requirement

NOTE:
If the Test Requirement below 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 [sub-clause 5.11] and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in [Annex D].

The power level of the CDMA modulated interference signal shall be 30 dB below the rated total output power in the operating band.

At the frequencies of all third and fifth order intermodulation products, the Test Requirements for out of band and spurious emissions as specified in [sub-clauses 6.6.2.1.5 (Spectrum emission mask), 6.6.2.2.5 (ACLR) and 6.6.3.5 (Spurious emissions)] shall be met.

The requirement is always applicable outside the Base Station RF bandwidth or maximum radio bandwidth.  
For a BS capable of multi-band operation, the requirement applies relative to the RF bandwidth edges in each supported operating band. In case the inter RF bandwidth gap is less than 4.8 MHz, the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the inter RF bandwidth gap.

6.7.5.3.2
Intra-system test requirement

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.2 and 6.6.4] in the presence of a wanted signal and an interfering signal according to Table 6.7.3.3‑1 in TS 37.105 [x] for BS operation in BC1, BC2 and BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.
6.7.5.4
Single RAT E-UTRA operation

6.7.5.4.1
General test requirement

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the out-of-band emission requirements of [sub-clauses 6.6.2 and  6.6.3] and transmitter spurious emissions requirements of[ sub-clause 6.6.4] in the presence of a E-UTRA interfering signal with a power level 30 dB below the rated total output power in the operating band.
The requirement is applicable outside the Base Station RF Bandwidth or Maximum Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Maximum Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is defined relative to the sub-block edges. 

For a BS capable of multi-band operation, the requirement applies relative to the Base Station RF Bandwidth edge of each supported operating band. In case the Inter RF Bandwidth gap is less than 15 MHz, the requirement in the gap applies only for interfering signal offsets where the interfering signal falls completely within the Inter RF Bandwidth gap.
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, considering the width of these products and excluding the 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].
6.7.5.4.2
Additional test requirement for Band 41

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the maximum levels according to [Table 6.6.2-2] with a square filter in the first adjacent channel, [Table 6.6.3.5.3-7 and Table 6.6.4.5.4-6] in the presence of a wanted signal and an interfering signal according to Table 6.7.2‑1 in TS 36.104 [x] for a BS operating in Band 41. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

6.7.5.4.3
Intra-system test requirement

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the unwanted emission limits in [sub-clause 6.6.2 and 6.6.4] in the presence of a wanted signal and an interfering signal according to Table 6.7.4.3‑1 in TS 37.105 [x] for BS operation in BC1, BC2 and BC3. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products and excluding the bandwidths of the wanted and interfering signals.

[The end of text proposal]
�We need to discuss this a bit – my understanding was that the definition an applicability would not be split by RAT. So this diagram (and the approach below) I do not really agree with.


�This text is a copy of 25.141 which in turn is a copy of introduction text for this section in 25.104





I will not go through in detail – but if we keep this format all this text needs updating to be suitable for AAS


�Move this to general section?


�Copy of 25.142 which is copy of introduction from 25.105plus a copy of the min requirement





I will not go through in detail – but if we keep this format all this text needs updating to be suitable for AAS


�Wanted signal?


�Copy of text from 36.141 which is a copy of introduction text and mi req. from 36.104





I will not go through in detail – but if we keep this format all this text needs updating to be suitable for AAS


�Its per TAB connector


AB: but still the purpose is to prove that BS transmitter….


�This gos back to the comments I made on these sections – why not put the initial conditions where they belong i.e. here?


�I put this in procedure – as it enables repetition of procedure to cover all TAB connectors. If its in initial conditions its harder to describe when the result of many TAB connectors needs to be summed in the requirements (this is one of those cases as req is emissions which is sum of all connectors, or per connector.


�The 2 additional sections really seem to be exactly the same procedure – but referencing different interfering signals in step 2.


Could they not be the same procedure and just expand step 2 to cover all cases?


�No text about the many TAB connectors. I think the text II used is suitable for most. 





The minimum requirement is applied to all TAB connectors in the TAB connector group(s) transmitting primary CPICH. TAB connectors may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.1.1. Whichever method is used the procedure must be repeated until all TAB connectors in the group have been tested.


 Connect TAB connector to code domain analyser as shown in annex D.1.1. All TAB connectors not under test shall be terminated.


(red highlighted text may change depending on particular test)





�TAB connector


�We need to work on this, I think that this is procedure for measurement – the verification prt is in the requirements section.


The main reason is for AAS the procedure needs to describe measurement on many TAB connectors and the requirement is against the sum of the powers. 


So it cannot be verified at this stage of the procedure.


The text I suggested at the start takes care of measuring all the TAB connector I think.


�We have multi-band TAB connectors 


�This language is incorrect for AAS.


�As we have a connector centric approach this is not necessary – also its already mentioned that unused connectors are terminated


�This section is the same everywhere, we should use the same text in all tests. I have used:





In addition, for multi-band TAB connector(s), the following steps shall apply:


4)	For multi-band TAB connectors and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.








If this is ok please use – if not lets modify and change all


�TAB connector


�As above – text needs to describe many TAB connectors


�See comment above (r13)


�As above – use standard text 


�As above


�As above


�As above


�TAB connector


�Opening section needs to deal with all TAB connectors – see comment above.


�As above – emission level is sum or per TAB connector – so cannot be verified until all TAB connector hgave been measured.


�Use common text in all req.


�My comments are pretty much repeated for all the requirements below. 


I will jump to the requirements section


�This seems short? The interferer has not been defined ?


�The 1st  3 sub sections here all appear to be the same – can we not consolidate?


�These limits will have 2 options for the sum of the TAB connector power or per TAB connector – this will be handled in the respective sections but the language here needs to be consistent.


In the procedure the powers are measured, here the levels are check (i.e. shall not exceed) the levels in the spurious emissions sub clause.





Maybe we need to come back to this once the spurious emission sub-clauses have been written.


�Language – a single AAS BS may operate different band classes on different TAB connectors – descriptions have to be TAB connector – centric.


�Defined terms – use italics


�TAB connector


�In an operating band


�Multi-band TAB connector


�As above


�TAB connector


�As above


�As above


�As above


�Same comments as above for this


�As above


�As above


�Comments on these sections are very similar to those above – same changes are needed.





