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Introduction
Ericsson has been assigned the role of sub-editor for the conducted unwanted emissions sections of  the AAS conformance specification. Since the conformance specification structure has not as yet been approved it is not possible to provide a text proposal to the TS. Furthermore, a number of issues relating to the editorial style of the specification, as discussed in [1] need to be agreed by RAN4.
This paper provides some draft text for parts of the spurious emissions conformance test description. The text is presented for discussion and feedback prior to beginning the extensive task of creating all of the unwanted emissions conformance text.

One issue in particular for discussion is that there is a small difference between the MSR and single RAT conformance test approaches in that the single RAT specifications envisage the possibility of a basestation declared as capable of single carrier transmission only. Without this difference, the text covering initial conditions and procedure for MSR and single RAT could be unified. RAN4 should discuss whether it is really necessary to enable single RAT single carrier AAS BS or whether the text can be simplified.
References

[1] R4-160701, “On writing conformance test requirements in TS 37.145”, Ericsson, RAN4#78
Draft specification text
6.6
Unwanted Emissions

6.6.1
General

Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions [14]. In ITU terminology, 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. 

For E-UTRA single RAT BS and MSR BS, the out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted emissions requirement that defines limits for emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Emissions outside of this frequency range are limited by a spurious emissions requirement.

The unwanted emission level limit of a TAB connector TX cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable Non-AAS BS per transmitter requirement specified in [2], [3], [4] or [5], and its scaling by NTXU,countedpercell . The basic limits and corresponding scaling are defined in each relevant sub-clause.
There are in addition a requirement for occupied bandwidth and an ACLR requirement.
6.6.2
Occupied bandwidth 

<Text to be added >
6.6.3
Adjacent Channel Leakage power Ratio 

<Text to be added >
6.6.4
Spectrum emission mask 

<Text to be added >
6.6.5
Operating band unwanted emission

<Text to be added >
6.6.6
Spurious emission

6.6.1
Definition and applicability
The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz. In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables. For operating bands supported by multi-band TAB connectors exclusion bands apply to each supported band. 
The requirements applies for both single band and multiband TAB connectors (except for frequencies at which exclusion bands or other multi-band provisions apply) and for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power.

For operation in region 2, where the FCC guidance for MIMO systems in [18] is applicable, NTXU,countedpercell shall be equal to 1 for the purposes of calculating the spurious emissions limits in sub-clauses 6.6.6.2, 6.6.6.3 or 6.6.6.4. For all other unwanted emissions requirements, NTXU,countedpercell shall be the value calculated according to section 6.1.

6.6.2
Minimum requirement
6.6.2.1 MSR operation
The minimum requirement is in TS 37.105 [x] subclause 6.6.6.2
6.6.2.2 Single RAT UTRA operation

The minimum requirement is in TS 37.105 [x] subclause 6.6.6.3
6.6.2.3 Single RAT E-UTRA operation
The minimum requirement is in TS 37.105 [x] subclause 6.6.6.4
6.6.3
Test purpose
This test measures conducted spurious emission from the MSR BS transmitter antenna connectors of TAB connector TX cell groups, while all of the transmitters in the TAB connector TX cell group are in operation.

6.6.4
Method of test
6.6.4.1
Initial conditions
6.6.4.1.1 MSR operation

Test environment: 


normal; see Annex B.2.
AAS BS RF Bandwidth positions to be tested: 
BRFBW, MRFBW and TRFBW single-band operation, see subclause 4.12; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.12.
1)
Connect the AAS BS antenna connector to a measurement receiver according to Annex D.1.1 using an attenuator or a directional coupler if necessary

2)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.6.5.
3)
Detection mode: True RMS.

4) 
Configure the AAS BS with all TAB connectors in the tested TAB connector TX cell group active

6.6.4.1.2 Single RAT UTRA operation

Test environment: 


normal; see Annex B2.

RF channels to be tested for single carrier: 
B, M and T
; see clause 4.12 

AAS BS RF Bandwidth positions to be tested for multi-carrier: 
BRFBW, MRFBW and TRFBW in single band operation; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation; see subclause 4.12.
1)
Connect the AAS BS antenna connector to a measurement receiver according to Annex D1.1 using an attenuator or a directional coupler if necessary

2)
Measurements shall use a measurement bandwidth in accordance to the tables in section 6.6.5
3)
Detection mode: True RMS.

4) 
Configure the AAS BS with all TAB connectors in the tested TAB connector TX cell group active

6.6.4.1.3 Single RAT E-UTRA operation
Test environment: 


normal; see Annex B.2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.12.

AAS BS RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.12; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.12.
1)
Connect the AAS BS antenna connector to a measurement receiver according to Annex D1.1 using an attenuator or a directional coupler if necessary

2)
Measurements shall use a measurement bandwidth in accordance to the conditions in subclause 6.6.5.

3)
Detection mode: True RMS.

4)
Configure the AAS BS with all TAB connectors in the tested TAB connector TX cell group active.

6.6.4.2  Test Procedure alternatives
Conformance to the AAS spurious emission requirement can be demonstrated by using either one or both of the alternative test procedures specified in subclauses 6.6.4.2.1 and 6.6.4.2.2

6.6.4.2.1 Measure and Sum alternative

6.6.4.2.1.1 MSR operation
1)
Set the AAS BS to transmit at maximum power for the TAB connector TX cell group according to the applicable test configuration in clause 4.11 using the corresponding test models or set of physical channels in subclause 4.12.
Carry out step 2 for each TAB connector in the TAB connector TX cell group under test
2)
Measure the emission at the specified frequencies with specified measurement bandwidth 

3) 
Note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

4)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

6.6.4.2.1.2 Single RAT UTRA operation
1)
For an AAS BS declared to be capable of single carrier operation only
, set the base station to transmit a signal according to TM1, clause 4.11 at the manufacturer’s declared rated output power for the TAB connector TX cell group
For an AAS 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.
Carry out step 2 for each TAB connector in the TAB connector TX cell group under test
2)
Measure the emission at the specified frequencies with specified measurement bandwidth 

3) 
Note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

4)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
6.6.4.2.1.3 Single RAT E-UTRA operation

1)
For an AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit a signal according to E-TM1.1 at manufacturer’s declared rated output power for the TAB connector TX cell group.

For an AAS 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 4.12??.
Carry out step 2 for each TAB connector in the TAB connector TX cell group under test
2)
Measure the emission at the specified frequencies with specified measurement bandwidth 

3) 
Note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

4)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.

6.6.4.2.1 Per TAB connector alternative

6.6.4.2.1.1 MSR operation

1)
Set the AAS BS to transmit at maximum power for the TAB connector TX cell group according to the applicable test configuration in clause 4.11 using the corresponding test models or set of physical channels in subclause 4.12.
2)
Measure the emission at the specified frequencies with specified measurement bandwidth  and note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

3)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

6.6.4.2.1.2 Single RAT UTRA operation

1)
For an AAS BS declared to be capable of single carrier operation only
, set the base station to transmit a signal according to TM1, clause 4.11 at the manufacturer’s declared rated output power for the TAB connector TX cell group
For an AAS 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)
Measure the emission at the specified frequencies with specified measurement bandwidth  and note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

3)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.
6.6.4.2.1.3 Single RAT E-UTRA operation

1)
For an AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit a signal according to E-TM1.1 at manufacturer’s declared rated output power for the TAB connector TX cell group.

For an AAS 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 4.12??.
2)
Measure the emission at the specified frequencies with specified measurement bandwidth  and note that the sum measured value in step 2 does not exceed the specified value in subclause 6.6.5.
In addition, for a multi-band capable AAS BS, the following step shall apply:

3)
For multi-band capable AAS 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 AAS BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated.

6.6.5
Test requirement
6.6.5.1 Test requirement for the measure+sum alternative

The spurious emission test requirements for an AAS BS when using the measure and sum alternative are that for each TAB connector TX cell group and each applicable basic limit as specified in subclause 6.6.5.3, the power summation of emissions at the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

6.6.5.2 Test requirement for the per TAB connector alternative

The spurious emission test requirements for an AAS BS when using the per TAB connector alternative are that for each TAB connector TX cell group and each applicable basic limit as specified in subclause 6.6.5.3, the emissions at each of the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell) – 10log(n) where n is the number of TAB connectors in the TAB connector TX cell group.

6.6.5.3 Basic Emissions limits
<Paste here all of the spurious emissions limits tables from 37.104>

�Note single RAT definition slightly different to MSR definition of the RF channels


�Do we really need to cover a single RAT AAS BS that can transmit only a single carrier ?  IF we would skip this, then all of the initial condition and procedure text could be the same for MSR and single RAT.


�Do we really need to cover a single RAT AAS BS that can transmit only a single carrier ?  IF we would skip this, then all of the initial condition and procedure text could be the same for MSR and single RAT.





