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1 Introduction
In RAN4#68, the high level principles, proposed core specification structure as well as a few example requirements were discussed [1-3]. Since the BS re-structuring work item also includes the conformance specifications, the discussion of conformance testing is initiated in this paper and an example requirement and its conformance testing aspects are further elaborated.
Given the complexity of conformance testing, there is a need to further discuss the merging possibilities of the conformance specifications and a corresponding structure that would facilitate the merging.
2 Discussion
The proposed high level structure in [1,2] demonstrates how core requirements can be merged and uniquely mapped, based on the concept of  “requirement profiles. The merging of conformance specifications is more complicated since different specifications have different level of support for aspects such as multi-carrier operation and carrier aggregation. This makes a merged description of conformance testing more challenging to define, considering that alignment of test procedures may in practice affect the interpretation of existing requirement. 

Though some analysis in this paper is generally applicable, EVM is chosen as an example requirement which is further discussed here, but limited only to UTRA and E-UTRA at this stage. The main topic is the multi carrier /carrier aggregation aspects for conformance testing in single-RAT specifications, since the legacy specifications have traditionally been carrier-centric and the multicarrier aspects were added later.
The requirement text defining the tested carriers or test configurations is shown below for the single-RAT UTRA and E-UTRA specs, and for the MSR spec. Each spec abstract is followed by a short discussion. The spec parts most relevant for the discussions are marked yellow. Following the three spec abstracts is a conclusion and proposed options for a way forward.
EVM and conformance related parts for UTRA in TS 25.141:
4.8
Specified frequency range

The manufacturer shall declare:

-
which of the frequency bands defined in sub-clause 3.4 is supported by the BS.
-
the frequency range within the above frequency band(s) supported by the BS. 

Many tests in this TS are performed with appropriate frequencies in the bottom, middle and top of the operating frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.

When the requirements are specific to multiple carriers, and the BS is declared to support N>1 carriers, numbered from 1 to N, the interpretation of B, M and T for test purposes shall be as follows:

For testing at B, 

-
the carrier of lowest frequency shall be centred on B
For testing at M,

-
if the number N of carriers supported is odd, the carrier (N+1)/2 shall be centred on M,
-
if the number N of carriers supported is even, the carrier N/2 shall be centred on M.

For testing at T

-
the carrier of highest frequency shall be centred on T
When a test is performed by a test laboratory, the UARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the UARFCNs to be used for RF channels B, M and T may be specified by an operator.

6.7.1
Error Vector Magnitude

6.7.1.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Both waveforms pass through a matched Root Raised Cosine filter with bandwidth 3.84 MHz and roll-off =0.22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The measurement interval is one timeslot as defined by the C-PICH (when present) otherwise the measurement interval is one timeslot starting with the beginning of the SCH. The requirement is valid over the total power dynamic range as specified in 25.104 [1] clause 6.4.3. See Annex E of this specification for further details
6.7.1.2
Minimum Requirement 

The minimum requirement is in TS 25.104 [1] clause 6.8.2.
6.7.1.3
Test Purpose 

To verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.

6.7.1.4
Method of Test

This test method includes the procedure for clause 6.3.4 Frequency error and 6.4.4.4 Total power dynamic range.

6.7.1.4.1
Initial Conditions

Test environment: 


normal; see clause 4.4.1.

RF channels to be tested: 
B, M and T; see clause 4.8
Refer to annex B for a functional block diagram of the test set-up.

1)
Connect the base station antenna connector to the measurement equipment.
2)
Set the base station to transmit a signal according to 6.1.1.1 (test model 1)

3)
Set BS frequency

6.7.1.4.2
Procedure

1)
Start BS transmission at Pmax
2)
Measure the Error Vector Magnitude and frequency error as defined in annex E and the mean power of the signal. The measurement shall be performed on all 15 slots of the frame defined by the test model. 
3)
Set the base station to transmit a signal according to 6.1.1.4 (Test model 4) with X value equal to 18, and repeat step 2). If the requirement in clause 6.4.4.5 is not fulfilled, decrease the total output power by setting the base station to transmit a signal according to 6.1.1.4 (Test model 4) with X greater than 18, and repeat step 2)

The following test shall be additionally performed if the base station supports HS-PDSCH transmission using 16QAM.

4)
Set the total output power to Pmax using 6.1.1.4A (test model 5)
5)
Repeat step 2)

6.7.1.5
Test Requirement

The Error Vector Magnitude for every measured slot shall be less than 17.5% when the base station is transmitting a composite signal using only QPSK modulation and shall be less than 12.5 % when the base station is transmitting a composite signal that includes 16QAM modulation.
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 clause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
Discussion of UTRA EVM conformance testing in TS 25.141:

Considering the specified frequency range, there are multi-carrier definitions when B, M and T are concerned (see yellow part in 4.8 above), but the multi-carrier aspects only capture the contiguous carriers, while a proper definition for non-contiguous testing is missing. Looking at the test procedure, the power allocation of setting power at “Pmax” is ambiguous since Pmax is defined as the “the mean power level per carrier measured at the antenna connector in specified reference condition” and it is thus single carrier oriented.
In summary, the example conformance testing for UTRA is not clearly defined and there is a need to update and modify it to ensure that the conformance testing is unambiguous and complete. Note that the UTRA conformance specification does not contain any “test configurations”.

EVM and conformance related parts for E-UTRA in TS 36.141:

4.7
Specified frequency range and supported channel bandwidth

Unless otherwise stated, the test shall be performed with a lowest and the highest bandwidth supported by the BS. The manufacturer shall declare that the requirements are fulfilled for all other bandwidths supported by the BS which are not tested.

The manufacturer shall declare:

-
which of the operating bands defined in subclause 5.5 are supported by the BS.

-
the frequency range within the above frequency band(s) supported by the BS. 

-
the channel bandwidths supported by the BS

For CA specific testing in section 4.7.2, the manufacturer’s declaration in section 4.6.8 will be applied.
For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T. 

When a test is performed by a test laboratory, the EARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by an operator.

4.7.1
RF bandwidth position for non-single carrier testing

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in each operating band. These are denoted as BRFBW(bottom), MRFBW (middle) and TRFBW (top). 

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

-
BRFBW: maximum RF bandwidth located at the bottom of the supported frequency range in each operating band;

-
MRFBW: maximum RF bandwidth located in the middle of the supported frequency range in each operating band;
-
TRFBW: maximum RF bandwidth located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.7.2 
Aggregated channel bandwidth position for CA specific testing

Occupied bandwidth test in this TS is performed with the aggregated channel bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation and BBW Channel Block(bottom), MBW Channel Block (middle) and TBW Channel Block (top) for non-contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

-
BBW Channel CA: 
aggregated channel bandwidth located at the bottom of the supported frequency range in each operating band;

-
MBW Channel CA: aggregated channel bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel CA: 
aggregated channel bandwidth located at the top of the supported frequency range in each operating band.

Unless otherwise stated, the test for non-contiguous spectrum operation shall be performed at BBW Channel Block, MBW Channel Block and TBW Channel Block defined as following:

-
BBW Channel Block: Sub-block bandwidths located at the bottom of the supported frequency range in each operating band;

-
MBW Channel Block: Sub-block bandwidths located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel Block: Sub-block bandwidths located at the top of the supported frequency range in each operating band.
When a test is performed by a test laboratory, the position of BBW Channel CA, MBW Channel CA and TBW Channel CA for contiguous spectrum operation in the operating band and BBW Channel Block, MBW Channel Block  and TBW Channel Block for non-contiguous spectrum operation shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.10
Test configuration for non-single carrier operations

For a BS declared to be capable of contiguous spectrum operation only, contiguous spectrum operation test configuration shall be used for testing.
For a BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parameters in the manufacture’s declaration according to subclause 4.6.8 are not identical for contiguous and non-contiguous spectrum operation, both contiguous and non-contiguous spectrum operation test configurations shall be used for testing.
For a BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parameters in the manufacture’s declaration according to subclause 4.6.8 are identical for contiguous and non-contiguous spectrum operation, the test configuration in table 4.10-1 shall be used for testing.
Table 4.10-1: Test configuration for a BS capable of contiguous and non-contiguous spectrum operation and where the parameters declared by manufacture are identical
	BS test case
	Test configuration

	6.2 Base station output power
	4.10.1

	6.4
Transmit ON/OFF power (only applied for E-UTRA TDD BS)
	4.10.1

	6.5 Transmitted signal quality
	

	6.5.1
Frequency error
	4.10.1

	6.5.2
Error Vector Magnitude
	4.10.1

	6.5.3 Time alignment error
	4.10.1

	6.6 Unwanted emissions
	

	6.6.1 Occupied bandwidth
	4.10.2 (Note)

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	4.10.1

4.10.3

	6.6.2.2 Cumulative ACLR requirement in non-contiguous spectrum
	4.10.3

	6.6.3 Operating band unwanted emissions
	4.10.1
4.10.3

	6.6.4 Transmitter spurious emissions
	4.10.3

	6.7 Transmitter intermodulation
	Same TC as used in 6.6

	7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking
	4.10.3

	7.6 Blocking
	4.10.3

	7.7 Receiver spurious emissions
	4.10.3

	7.8 Receiver intermodulation
	4.10.3

	NOTE:
For a BS operating in non-contiguous spectrum operation, the sum of channel bandwidth of component carrier is calculated per sub-block.


4.10.1
General test configuration

The purpose of the general multi-carrier test configuration is to test all BS requirements excluding CA occupied bandwidth. 
For contiguous spectrum operation test configurations used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment.
4.10.1.1
Contiguous spectrum operation test configuration generation

The contiguous spectrum operation test configuration should be constructed on a per band basis using the following method: 

-
Declared maximum supported RF bandwidth for contiguous spectrum operation shall be used;

-
Select the narrowest supported carrier and place it adjacent to the lower edge of the RF bandwidth. Place a 5 MHz carrier adjacent to the upper edge of the RF bandwidth. 

-
For transmitter tests, select as many 5 MHz carriers that the BS supports within a band and fit in the rest of the declared maximum supported RF bandwidth. Place the carriers adjacent to each other starting from the upper edge of the RF bandwidth. The nominal carrier spacing defined in clause 5.7 shall apply;

-
If 5 MHz carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the BS and are transmitted using the same antenna port. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be on.

4.10.1.2
Contiguous spectrum operation test configuration power allocation

For a BS declared to support MC operation,

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in sub clause 4.6.8.

For a BS declared to support only CA operation,

Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in sub clause 4.6.8. 

4.10.2
CA specific test configuration 
The test configuration in this clause is used to test CA occupied bandwidth. For a BS operating in non-contiguous spectrum operation, the CA specific test configuration is applicable per sub-block irrespective of the sub-block gap.
4.10.2.1
Test configuration generation

The CA specific test configuration should be constructed on a per band basis using the following method: 

-
All component carrier combinations supported by the BS, which have different sum of channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combinations shall be tested. For a BS operating in non-contiguous spectrum operation, the sum of channel bandwidth of component carrier is calculated per sub-block.
-
Of all component carrier combinations which have same sum of channel bandwidth of component carrier , select those with the narrowest carrier at the lower edge.
-
Of the combinations selected in the previous step, select one with the narrowest carrier at the upper edge.
-
If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the lowest carrier.

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the highest carrier
-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent to the carrier which has been selected in the previous step.
-
If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.
-
The nominal carrier spacing defined in clause 5.7.1A shall apply.

4.10.2.2
Test configuration power allocation
Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.6.8.
4.10.3
Non-contiguous test configuration

The purpose of the non contiguous multi-carrier test configuration is to test all BS requirements excluding CA occupied bandwidth.

For non-contiguous spectrum operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.
4.10.3.1
Non-contiguous spectrum operation test configuration generation
The non-contiguous spectrum operation test configuration is constructed on a per band basis using the following method:

-
The RF bandwidth shall be the maximum supported RF bandwidth for non-contiguous spectrum operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported RF bandwidth.
-
For transmitter tests, place a 5MHz carrier adjacent to the upper edge of the RF bandwidth and a 5MHz carrier adjacent to the lower edge of the RF bandwidth. If 5 MHz carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

-
For receiver tests, place a 5MHz carrier adjacent to the upper edge of the RF bandwidth and a 5MHz carrier adjacent to the lower edge of the RF bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead.

-
For receiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW used in the previous step and the BS supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal carrier spacing defined in subclause 5.7 shall apply.

-
The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset for the carrier adjacent to the sub-block gap. 

4.10.3.2
Non-contiguous spectrum operation test configuration power allocation

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power according to the manufacturer’s declaration in subclause 4.6.8.
6.5.2

Error Vector Magnitude

6.5.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex F. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.

6.5.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.2.
6.5.2.3
Test purpose

The test purpose is to verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.

6.5.2.4
Method of test

6.5.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.

RF bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW; see subclause 4.7.1.
Connect the signal analyzer to the base station antenna connector as shown in Annex I.1.1.
6.5.2.4.2
Procedure

1)
Start BS transmission at Pmax
2)
For a BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-TM 3.1.
For a BS declared to be capable of multi-carrier operation, set the BS to transmit according to E-TM3.1 on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.
3)
Measure the EVM and frequency error as defined in Annex F.

4)
Repeat steps 2 and 3 for E-TM 3.2 , E-TM 3.3 and E-TM 2. For E-TM2 the OFDM symbol power shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4.2 and test requirements in subclause 6.3.2.5.
Discussion of E-UTRA EVM conformance testing in TS 36.141:

The test description for multiple E-UTRA carriers is defined for “Non-single carrier operation”, “Carrier Aggregation” and “Non-contiguous multicarrier”, but there it is not clear how they overlap or relate:

· There are multiple definitions for B, M and T for either non-single carrier or CA (contiguous or non-contiguous), e.g. BRFBW , BBW Channel CA , BBW Channel Block. The EVM test procedure however only describes RF channels for the non-single carrier case. Thus, the corresponding test for CA as contiguous or non-contiguous is ambiguous.
· On the other hand, if testing of non-single carrier is also applicable for CA, then some parts in the conformance specifications covering aggregated channel bandwidth and the position of the RFBW is obsolete since it is not used in the conditions for the test.  
· In the test procedure for EVM, the first step is to set power at Pmax, which is an ambiguous carrier-centric statement, as it was for UTRA. The reference to the test configuration in the second step is in conflict with the first step.

· The defined test configurations for non-contiguous CA are in general very similar to the MSR non-contiguous test configurations, while the test configuration for contiguous CA (applicable for Occupied BW) is difficult to comprehend. The contiguous operation test configuration for CA is also different from the CA specific test configuration (contiguous) which adds to the ambiguity of the testing.

Overall, the connection between the defined test configurations, the applicability of RF channels and the accumulated RFBW for CA scenarios and the actual testing is vague and would require clarification. There is also an ambiguity regarding the power setting, since for contiguous CA, the stated power allocation is based on equal PSD while for non-contiguous CA, the power allocation is based on equal carrier power.
EVM and conformance related parts for single-RAT/multi-RAT in TS 37.141:

For E-UTRA, corresponding conformance related parts according to 37.141 are as following:
4.9


RF channels and test models 

4.9.1 
RF channels

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

For the test of certain RF requirements the present specification refers to test procedures defined in the single-RAT specifications. In this case, the interpretation of the RF channels to be tested shall be according to the following definitions:

B: maximum RF bandwidth located at the bottom of the supported frequency range in the operating band, the channel to be tested located at the bottom of the maximum RF bandwidth

M: maximum RF bandwidth located in the middle of the supported frequency range in the operating band, the channel to be tested located in the middle of the maximum RF bandwidth

T: maximum RF bandwidth located at the top of the supported frequency range in the operating band, the channel to be tested located at the top of the maximum RF bandwidth

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band and the channel numbers to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

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.

RF bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW; see subclause 4.9.1.

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 a 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.

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. 

Discussion of EVM conformance testing in TS 37.141:

For MSR, depending on band category and declared capability sets, various test configurations are defined to handle both UTRA and E-UTRA single-RAT as well as multi-RAT operation, both for contiguous and non-contiguous test cases. The text is developed to be consistent for multicarrier testing from the start.
For testing of EVM, there is an exact definition for the test configurations, RFBW position and reference to 25- and 36- series in terms of test models and measurement aspects. Note that the references exclude the ambiguous “Pmax” step. For the MSR specification, which is multi-carrier/multi-RAT oriented, regardless of contiguous or non-contiguous operation, the power allocation is based on equal carrier power and not equal PSD as for contiguous CA in 36 series.

If the specification text above is to be merged, there would be difficulties arising from the differences between the MSR and the single-RAT specifications in how the multiple carrier test signal is defined and set up in terms of frequency range, carrier arrangement and power levels. Note that these difficulties will arise in spite of the fact that the EVM core requirement is a single-RAT requirement that is identical in terms of definition and limit between the single-RAT and MSR specs for UTRA and E-UTRA respectively.
3 Conclusion
Even though the intention of the requirements and testing is the same regardless of the specification, there are areas of considerable difference. As shown with the EVM example in this paper, some ambiguities in the single-RAT specification makes them even difficult to interpret and it would be even more difficult to merge the conformance test descriptions from the different specifications. The alternative of merging without any consolidation of text is not realistic, since apart from providing no synergy, there is a total of over 700 pages of specification text in the four legacy test specifications to process.

The EVM testing is one example but similar issues are applicable for quite a number of requirements, in particular for multi-carrier and carrier aggregation operations. It thus becomes quite obvious that a general improvement of the conformance test specifications will be needed before they can be merged into a new structure.
4 Proposals for a way forward
In order to resolve the inconsistencies in the definition and use of test configurations and test procedures within the existing specifications, in particular for multicarrier, carrier aggregation and non-contiguous spectrum, one of the following alternative ways forward should be considered:

1) MSR test configurations and definitions are introduced also for single-RAT legacy requirements, since they are based on multicarrier operation from the start and would cover all modes of operation.

2) The test configuration and related parts of the legacy conformance test specifications are modified and cleaned up to become consistent before the specifications are migrated.

Further discussion in RAN4 is encouraged concerning the conformance specifications before concluding on a new structure for the conformance test specification, in advance of the Work Item Decision Point to go forward with a migration.
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