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1 Introduction

In last Nan Jing meeting, good progress was made for BS RF core requirements. The NB-IoT core part work has been finalized in RAN#72. Way forward on the test tolerances for BS supporting NB-IoT were agreed in [2]. In this contribution, we provide a draft CR on Transmitter characteristics for 37.141 Clause 6.x.

2 Draft CR
<Start of the draft CR>

6.2
Base Station output power

6.2.1
Base Station maximum output power

6.2.1.1
Definition and applicability

Output power of the Base Station is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.

The maximum total output power, Pmax, of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period in a specified reference condition.

The maximum RAT output power, Pmax,RAT, of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period for a specific RAT in a specified reference condition.

The maximum carrier output power, Pmax,c of the Base Station is the mean power level measured at the antenna connector during the transmitter ON period for a specific carrier in a specified reference condition.

The rated carrier output power, PRated,c, of the base station is the mean power level for a specific carrier that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex B.

The rated carrier output power of the BS shall be as specified in Table 6.2-1.
Table 6.2-1: Base Station rated carrier output power

	BS class
	PRated,c

	Wide Area BS
	(note)

	Medium Range BS
	≤+ 38 dBm

	Local Area BS
	≤+ 24 dBm

	NOTE:
There is no upper limit for the rated carrier output power of the Wide Area Base Station.


6.2.1.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.1.

6.2.1.3
Test purpose

The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.1.4
Method of test

6.2.1.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.

Base Station RF Bandwidth positions to be tested: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
In addition, a single test shall be performed under extreme power supply conditions as defined in Annex B.3. In this case, it is sufficient to test on a single combination of one ARFCN, UARFCN or E-ARFCN, one Base Station RF Bandwidth position and with only one applicable test configuration defined in clause 5.

NOTE:
Tests under extreme power supply also test extreme temperature.

Connect the power measuring equipment to the MSR Base Station antenna connector as shown in Annex D.1.1.

6.2.1.4.2
Procedure

1)
Set the Base Station to transmit at maximum power according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
2)
Measure the mean power for each carrier at the Base Station antenna connector.

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

3)
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 antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

6.2.1.5
Test requirements

In normal conditions, the measurement result in step 2 of subclause 6.2.1.4.2 shall for UTRA and E-UTRA remain:

within +2.7 dB and –2.7 dB of the manufacturer's rated carrier output power for carrier frequency f ≤ 3.0 GHz,

within +3.0 dB and –3.0 dB of the manufacturer's rated output power for carrier frequency 3.0 GHz < f ≤ 4.2 GHz,

and for GSM/EDGE remain within +3.0 dB and ‑3.0 dB of the manufacturer's rated carrier output power.

In extreme conditions, measurement result in step 2 of subclause 6.2.1.4.2 shall for UTRA and E-UTRA remain:

within +3.2 dB and –3.2 dB of the manufacturer's rated carrier output power for carrier frequency f ≤ 3.0 GHz,

within +3.5 dB and –3.5 dB of the manufacturer's rated output power for carrier frequency 3.0 GHz < f ≤ 4.2 GHz,

and for GSM/EDGE remain within +3.5 dB and –3.5 dB of the manufacturer's rated carrier output power.

6.2.2
E-UTRA DL RS power

6.2.2.1
Definition and applicability

E-UTRA DL RS power is the resource element power of Downlink Reference Symbol.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power at the BS antenna connector.

6.2.2.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.3.

6.2.2.3
Test purpose

The test purpose is to verify that the E-UTRA DL RS power is within the limits specified by the minimum requirement.
6.2.2.4
Method of test

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.5.4.4.

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

-
For multi-band capable BS and single band tests, repeat the tests per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.

6.2.2.5
Test requirements

The test requirement for DL RS power is specified in TS 36.141 [9], subclause 6.5.4.5.

6.2.3
UTRA FDD primary CPICH power

6.2.3.1
Definition and applicability

UTRA FDD primary CPICH power is the code domain power of the Common Pilot Channel. Primary CPICH power is indicated on the BCH. CPICH power accuracy is defined as the maximum deviation between the Primary CPICH code domain power indicated on the BCH and the Primary CPICH code domain power measured at the TX antenna interface. 

6.2.3.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.4.

6.2.3.3
Test purpose

The test purpose is to verify that the UTRA FDD primary CPICH power is within the limits specified by the minimum requirement.
6.2.3.4
Method of test 

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.2.2.4.

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

-
For multi-band capable BS and single band tests, repeat the tests 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 antenna connector, the antenna connector not being under test shall be terminated.

6.2.3.5
Test requirements

For UTRA FDD the test requirement for CPICH power is specified in TS 25.141 [10], subclause 6.2.2.5.

6.2.3A
UTRA FDD secondary CPICH power

6.2.3A.1
Definition and applicability

UTRA FDD secondary CPICH power is the code domain power of the Secondary Common Pilot Channel. Secondary CPICH power is equal to the sum of the Primary CPICH power and the power offset, which are signalled to the UE. Secondary CPICH power accuracy is defined as the maximum deviation of the relevant IE between the Primary CPICH power transmitted at the first antenna connector and the Secondary CPICH power transmitted at the second antenna connector.

6.2.3A.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.4A.

6.2.3A.3
Test purpose

The test purpose is to verify that the UTRA FDD secondary CPICH power is within the limits specified by the minimum requirement.
6.2.3A.4
Method of test 

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.2.3.4.

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

-
For multi-band capable BS and single band tests, repeat the tests 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 antenna connector, the antenna connector not being under test shall be terminated.

6.2.3A.5
Test requirements

For UTRA FDD the test requirement for CPICH power is specified in TS 25.141 [10], subclause 6.2.3.5.

6.2.4
UTRA TDD primary CCPCH power

6.2.4.1
Definition and applicability

UTRA TDD primary CCPCH power is the code domain power of the Primary Common Control Physical Channel averaged over the transmit timeslot. Primary CCPCH power is signalled on the BCH.

UTRA TDD differential accuracy of the Primary CCPCH power is the relative transmitted power accuracy of PCCPCH in consecutive frames when the nominal PCCPCH power is not changed.

6.2.4.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.5.

6.2.4.3
Test purpose

The test purpose is to verify that the UTRA TDD primary CCPCH power and differential accuracy of Primary CCPCH power are within the limits specified by the minimum requirement.
6.2.4.4
Method of test

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 25.142, the methods of test are specified in TS 25.142 [12], subclause 6.4.5.4 and 6.4.6.4 respectively.

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

-
For multi-band capable BS and single band tests, repeat the tests 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 antenna connector, the antenna connector not being under test shall be terminated.

6.2.4.5
Test requirements

For UTRA TDD, the test requirement for primary CCPCH power and the differential accuracy of Primary CCPCH power are specified in TS 25.142 [12], subclause 6.4.5.5 and 6.4.6.5, respectively.
6.2.5
NB-IoT DL NRS power

6.2.5.1
Definition and applicability

For NB-IoT, DL NRS power is the resource element power of the Downlink Narrow-band Reference Signal.

The absolute DL NRS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL NRS power indicated on the DL-SCH and the DL NRS power of each NB-IoT carrier at the BS antenna connector.
6.2.5.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.2.6.

6.2.5.3
Test purpose

The test purpose is to verify that the NB-IoT DL NRS power is within the limits specified by the minimum requirement.
6.2.5.4
Method of test

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.5.4.4.

6.2.5.5
Test requirements

The test requirement for DL RS power is specified in TS 36.141 [9], subclause 6.5.4.5.
6.3
Output power dynamics

6.3.1
Definition and applicability

Output power dynamics is defined by the MSR BS transmitter’s ability to operate at varying output power levels.

6.3.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.3.1, 6.3.2, 6.3.3 and 6.3.4.

6.3.3
Test purpose

The test purpose is to verify that the output power dynamics are met as specified by the minimum requirement.
6.3.4
Method of test

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5, for a BS declared to support CS1 to CS6 or CS8 to CS15. The following shall apply for a BS declared to support CS1 to CS6 or CS8 to CS15:

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.3.2.4 and 6.3.3.4.

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.4.2.4, 6.4.3.4, 6.4.4.4 and 6.4.5.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.4.2.4, 6.4.3.4, 6.4.4.4, 6.4.5.4 and 6.4.6.4.
-
For references to TS 51.021 [11], the method of test is specified in TS 51.021 [11], subclause 6.3 and 6.4.

If a BS is declared to support CS7, the following shall apply:

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.3.2.4 and 6.3.3.4.

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.4.2.4, 6.4.3.4, 6.4.4.4 and 6.4.5.4.

-
For testing GSM/EDGE output power dynamics, steps in subclause 6.3.4.1 and 6.3.4.2 shall apply.

6.3.4.1
Initial conditions for GSM/EDGE output power dynamics for CS7

Base Station RF Bandwidth positions to be tested: 
MRFBW in single-band operation, see subclause 4.9.1,
1)
Set up the equipment as shown in Annex D.1.1.

6.3.4.2
Procedure for GSM/EDGE output power dynamics

1)
Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2. The highest possible power shall be allocated to GSM carriers taking into account declared rated total output power for Sub-group 2 and maximum supported power difference between carriers.

2)
Perform the measurement on a GSM/EDGE carrier as follows: For every measured GSM/EDGE carrier, the requirement and the method of test is specified in TS 51.021 [11], applicable parts of subclause 6.3.
In addition, for a multi-band capable BS, the following step shall apply:

-
For multi-band capable BS and single band tests, repeat the tests per involved band where single carrier test models shall apply with no carrier activated in the other band. For multi-band capable BS with separate antenna connector, the antenna connector not being under test shall be terminated.

6.3.5
Test Requirement

For E-UTRA, the test requirement is specified in TS 36.141 [9], subclause 6.3.2.5.

For UTRA FDD, the test requirement is specified in TS 25.141 [10], subclause 6.4.2.5, 6.4.3.5, 6.4.4.5 and 6.4.5.5.
For UTRA TDD, the test requirement is specified in TS 25.142 [12], subclause 6.4.2.5, 6.4.3.5, 6.4.4.5, 6.4.5.5 and 6.4.6.5.

For GSM/EDGE, the test requirement is specified in TS 51.021 [11], subclause 6.3.3 and 6.4.3.
For NB-IoT, the test requirement is specified in TS 36.141 [9], subclause 6.3.3.5.

6.4
Transmit ON/OFF power

The requirements in subclause 6.4 are only applied for BC3 BS.

6.4.1
Definition and applicability

Transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth equal to the Base Station RF Bandwidth(s) of the BS centred on the central frequency of the Base Station RF Bandwidth(s) during the transmitter OFF period.

The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.1-1.
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Figure 6.4.1-1: Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period

6.4.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.4.1.1 and subclause 6.4.2.1.

6.4.3
Test purpose

The purpose of this test is to verify the BC3 BS transmitter OFF power and transient periods are within the limits of the minimum requirements. 
6.4.4
Method of test

6.4.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.

Base Station RF Bandwidth positions to be tested: 
MRFBW in single band operation, see subclause 4.9.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation; see subclause 4.9.1. 
Connect the signal analyzer to the MSR BS antenna connector as shown in Annex D.1.1.

6.4.4.2
Procedure

1)
Set the BS to transmit a signal according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.

2)
Measure the mean power spectral density measured over 70μs filtered with a square filter of bandwidth equal to the Base Station RF Bandwidth centred on the central frequency of the Base Station RF Bandwidth. 70μs average window centre is set from 35μs after end of one transmitter ON period + 17μs to 35μs before start of next transmitter ON period – 6.25μs.

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

6.4.5
Test requirement

The transmitter OFF power spectral density shall be less than -83 dBm/MHz.

For BS capable of multi-band operation, the requirement is only applicable during the transmitter OFF period in all supported operating bands.
The measured mean power spectral density according to subclause 6.4.4.2 shall be less than -83 dBm/MHz for carrier frequency f ≤ 3.0 GHz.

The measured mean power spectral density shall be less than -82.5dBm/MHz for carrier frequency 3.0 GHz < f ≤ 4.2 GHz.
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 C.

6.5
Transmitted signal quality

6.5.1
Modulation quality

6.5.1.1
Definition and applicability

Modulation quality is defined by the difference between the measured carrier signal and a reference signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM), Peak Code domain Error (PCDE) or Relative Code domain Error (RCDE).

6.5.1.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.5.1.

6.5.1.3

Test purpose


The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.

6.5.1.4
Method of test

6.5.1.4.1
Initial conditions

Test environment: 
normal; see Annex B.2.

Base Station RF Bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW single-band operation, see subclause 4.9.1 single-band operation.

1)
Connect measurement device to the base station antenna connector as shown in Annex D.1.1.

6.5.1.4.2
Procedure

1)
Set the BS to transmit according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.

2)
Perform the measurement on each carrier as follows: 

-
For measurement on an E-UTRA carrier, see TS 36.141 [9] subclause 6.5.2.4.2 step 2 to 4.

-
For EVM measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.1.4.2 step 2 to 5 using a filter defined in subclause 6.7.1.1. 

-
For PCDE measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.2.4.2 using TM3. 

-
For RCDE measurement on a UTRA FDD carrier, see TS 25.141 [10] subclause 6.7.4.4.2 using TM6.

-
For EVM measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.1.4.2.2 using a filter defined in subclause 6.8.1.1. 

-
For PCDE measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.2.4.1.2. 

-
For RCDE measurement on a UTRA TDD carrier, see TS 25.142 [12] subclause 6.8.3.4.1.1. 

-
For measurement on a GSM/EDGE carrier, see TS 51.021 [11] subclause 6.2.2.
-
For measurement on an NB-IoT carrier, see TS 36.141 [9] subclause 6.5.2.4.2 step 2.
In addition, for a multi-band capable BS, the following step shall apply:

3)
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 antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

6.5.1.5
Test Requirements

6.5.1.5.1
E-UTRA test requirement

For every measured E-UTRA carrier, the test requirement is specified in TS 36.141 [9] subclause 6.5.2.5.

6.5.1.5.2
UTRA FDD test requirement

For every measured UTRA FDD carrier, the test requirement is specified in TS 25.141 [10] subclause 6.7.1.5, 6.7.2.5 and 6.7.4.5. 

6.5.1.5.3
UTRA TDD test requirement

For every measured UTRA TDD carrier, the test requirement is specified in TS 25.142 [12] subclause 6.8.1.5, 6.8.2.5 and 6.8.3.5. 

6.5.1.5.4
GSM/EDGE test requirement

For every measured GSM/EDGE carrier, the test requirement is specified in TS 51.021 [11] subclause 6.2.3. 
6.5.1.5.5
NB-IoT test requirement

For every measured NB-IoT carrier, the test requirement is specified in TS 36.141 [9] subclause 6.5.2.5.
6.5.2
Frequency error

6.5.2.1
Definition and applicability

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF generation. This may be confirmed by the manufacturer’s declaration.

6.5.2.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.5.2.

6.5.2.3

Test purpose


The test purpose is to verify that frequency error is within the limit specified by the minimum requirement.

6.5.2.4
Method of test

Requirement is tested together with Error Vector Magnitude test, as described in subclause 6.5.1.

6.5.2.5
Test Requirements

6.5.2.5.1
E-UTRA test requirement

For every measured E-UTRA carrier, the test requirement is specified in TS 36.141 [9] subclause 6.5.1.5.

6.5.2.5.2
UTRA FDD test requirement

For every measured UTRA FDD carrier, the test requirement is specified in TS 25.141 [10] subclause 6.3.5. 

6.5.2.5.3
UTRA TDD test requirement

For every measured UTRA TDD carrier, the test requirement is specified in TS 25.142 [12] subclause 6.3.5. 

6.5.2.5.4
GSM/EDGE test requirement

For every measured GSM/EDGE carrier, the test requirement is specified in TS 51.021 [11] subclause 6.2.3.
6.5.2.5.5
NB-IoT test requirement

For every measured NB-IoT carrier, the test requirement is specified in TS 36.141 [9] subclause 6.5.1.5.
6.5.3
Time alignment error

6.5.3.1
Definition and applicability

This requirement applies to frame timing in: 

-
UTRA single/multi-carrier transmissions, and their combinations with MIMO or TX diversity.

-
E-UTRA single/multi-carrier transmissions, and their combinations with MIMO or TX diversity.

-
E-UTRA Carrier Aggregation, with or without MIMO or TX diversity.
-
NB-IoT transmissions with TX diversity.
Frames of the WCDMA/LTE/NB-IoT signals present at the BS transmitter antenna connector(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna connector(s) experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, Time Alignment Error (TAE) is defined as the largest timing difference between any two signals.

6.5.3.2
Minimum requirement

The minimum requirement is in TS 37.104 [2] subclause 6.5.3.

6.5.3.3
Test purpose

To verify that the time alignment error is within the limit specified by the minimum requirement.

6.5.3.4
Method of test

For this requirement Tables 5.1-1 and 5.2-1 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.7.3.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.8.4.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.5.3.4.

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

-
For multi-band capable BS and single band tests, repeat the tests 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 antenna connector, the antenna connector not being under test in case of SBT or MBT shall be terminated.

6.5.3.5
Test requirement

For E-UTRA, the test requirement for time alignment error is specified in TS 36.141 [9], subclause 6.5.3.5.

For UTRA FDD, the test requirement for time alignment error is specified in TS 25.141 [10], subclause 6.7.3.5.

For UTRA TDD, the test requirement for time alignment error is specified in TS 25.142 [12], subclause 6.8.4.5.

For NB-IoT, the test requirement for time alignment error is specified in TS 36.141 [9], subclause 6.5.3.5.

<End of the draft CR>
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