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1.
Introduction

RAN4 has been working to define the Test Configurations (TC) to be used for testing of Multi-band (MB) Multi-standard Radio (MSR) Base Station (BS) Radio Frequency (RF) requirements, and the Text Proposal (TP) to the Technical Report (TR) was agreed in RAN4#67 [1].

In this paper, we discuss some enhancements to the agreed TP, and provide a text proposal to include the enhancements into the TR [2].

2.
Discussion
2.1
Number of carriers
In the agreed TP, the paragraph specifying the number of carriers in the TC with larger number of carriers is put in square bracket. We consider that with certain BS design, e.g. baseband processing limits and power level per carrier etc., the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation would indeed be larger than the declared total number of supported carriers for the declared band combinations of the BS. Therefore, we think that the provision in the paragraph is useful and propose to remove the square bracket from the paragraph.

Proposal 1: Remove the square bracket from the paragraph that specifies the number of carriers in the TC with larger number of carriers.
On the other hand, the sentence limiting the number of carriers to 8 in the TC with smaller (note that here we use the word ‘smaller’ instead of ‘minimum’ which could lead to ambiguity) number of carriers is put in square bracket. We think that 8 is a suitable limits for the receiver tests, considering the number of carriers that can be simultaneously generated in the test equipments commonly used nowadays. Note that only 2 carriers are needed in the TC for each band which does not support non-contiguous operation, hence 8 carriers can be used to cover 4 bands in the TC already. Therefore, we propose to confirm the maximum number of carriers in a TC is 8 and remove the square bracket from the sentence.
Proposal 2: Remove the square bracket from the sentence that specifies the maximum number of carriers is 8 in the TC with smaller number of carriers.
2.2
Test configuration generation

It was agreed that ‘Each concerned band shall be considered as an independent band and corresponding test configuration generation applied for each band.’ Therefore, the corresponding single band TC, currently defined in Technical Specifications (TS) 37.141 [3], will be generated in each band for MB-MSR BS testing.

Note that the carrier placement in the majority of the single band TC in [3] is symmetric, and have a narrowband carrier (GSM or narrowband E-UTRA) at both edges of the BS RF bandwidth to make more demanding TC for emission tests (e.g. transmitter spurious emission) outside the BS RF bandwidth.

However, there are a number of single band TC (e.g. TC2, TC4 with 2 carriers, NTC4 with 3 carriers, etc.) where the carrier placement is asymmetric, having a narrowband carrier at the lower edge of the BS RF bandwidth but a wideband carrier (UTRA or wideband E-UTRA) at the higher edge. When this type of single band TC is generated in each band for MB-MSR BS testing, a wideband carrier will be placed at one edge of the maximum radio bandwidth of the BS, and thus will make less demanding TC for emission tests.
An example is shown below in Figure 1 using TC4a with 2 carriers (1 GSM and 1 UTRA) for testing of MB-MSR BS that support 2 frequency bands. It can be seen that a wideband (UTRA) carrier is placed at the higher edge of the BS maximum radio bandwidth.
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Figure 1: Using TC4a with 2 carriers for testing of MB-MSR BS that support 2 frequency bands
To use the agreed TC generation method but avoid having a wideband carrier at the higher edge of the BS maximum radio bandwidth, we propose to use the mirror image of the single band TC in the highest band being tested for the MB-MSR BS. This will ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth to make a more demanding TC for emission tests.
An example is shown below in Figure 2 using the mirror image of TC4a with 2 carriers for testing of MB-MSR BS that support 2 frequency bands. Compare to Figure 1 above, it can be seen that a narrowband (GSM) carrier is placed at both edges of the BS maximum radio bandwidth using the mirror image of TC4a in the higher band.
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Figure 2: Using mirror image of TC4a with 2 carriers for testing of MB-MSR BS that support 2 frequency bands
Proposal 3: Use the mirror image of the single band TC in the highest band being tested for the MB-MSR BS, to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth to make a more demanding TC for emission tests.
3.
Conclusion

In this paper, we have discussed some potential improvements in the agreed steps for constructing TC [1]. Our proposals are summarized below, and a text proposal to include the identified improvements into the TR [2] is provided in the following section.

Proposal 1: Remove the square bracket from the paragraph that specifies the number of carriers in the TC with larger number of carriers.
Proposal 2: Remove the square bracket from the sentence that specifies the maximum number of carriers is 8 in the TC with smaller number of carriers.
Proposal 3: Use the mirror image of the single band TC in the highest band being tested for the MB-MSR BS, to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth to make a more demanding TC for emission tests.
4.
Text Proposal
<Start of change>

8.2.1
Test configurations for multi-band operation

When constructing test configuration for multi-band operation, it should be kept in mind that it is used to test multi-band operation with each supported band activated. For each supported band, it is reasonable to reuse the existing test configuration as much as possible.
In order to test the most stressful scenario for each requirement, two kinds of multi-band test configurations are possible for multi-band test. One test configuration is generated by larger number of carriers and shall be used for verification of transmit modulation quality and frequency error; the other test configuration is generated by smaller number of carriers with higher PSD in each carrier and shall be used for verification of all requirements which need multi-band test except above ones.
With these principles, some suggested steps for constructing test configuration with larger number of carriers are described as follow:

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, then multiple test configurations shall be used where in each test configuration the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded, in order to ensure each band can be tested with its declared maximum RF bandwidth. The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
●
The number of carriers of each supported operating band shall be the declared maximum number of supported carrier of each supported operating band in multi-band operation. If the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation is larger than the declared total number of supported carriers for the declared band combinations of the BS, then multiple test configurations shall be used where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded, in order to ensure each band can be tested with its declared total number of supported carriers per band for multi-band operation.
●
Each concerned band shall be considered as an independent band and corresponding test configuration generation applied for each band. The mirror image of the single band TC shall be used in the highest band being tested for the BS to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth.
●
Band category and declared per band capability set shall be used to generate per band RAT/carrier allocation. The applicability of existing TC is elaborated in Table 8.2.1-1 for each band category. If a multi-band BS supports 3 carriers, only 2 carriers shall be placed in one band according to the relevant TC, the remaining carrier shall be placed at the edge of the maximum radio bandwidth
●
Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration. If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part can be reallocated into the other band(s).
Note: test configuration is taking into account there are no other limitations under simultaneous operation in the declared band combinations. If there are, parameters shall be adjusted according to declared parameter: any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation. Power allocation for other possible test cases in multi-band operation is FFS.
Table 8.2.1-1: The applicability of existing TC for each band
	BC
	CS 1
	CS 2
	CS 3
	CS 4
	CS 5
	CS 6

	BC1
	TC1a
	TC 2
	TC 3a
	N/A
	N/A
	N/A

	BC2
	TC 1a
	TC 2
	TC 3a
	TC 4a for TX

TC 5a for RX
	TC 4b for TX

TC 5b for RX
	TC 4c for TX

TC 5b for RX

	BC3
	TC 1b
	TC 2
	TC 3b
	N/A
	N/A
	N/A


Also, suggested steps for constructing test configuration with smaller number of carriers are described as follow:

●
The RF bandwidth of each supported operating band shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, then multiple test configurations shall be used where in each test configuration the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded, in order to ensure each band can be tested with its declared maximum RF bandwidth. The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
●
Set the maximum number of carriers in a test configuration for MB-MSR is 8. Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible. Additional carriers shall next be placed at the edges of the sub-blocks if non-contiguous operation is supported for that band, if possible.
●
The narrowest supported E-UTRA channel bandwidth shall be used in the test configurations instead of using 5 MHz E-UTRA channel bandwidth.
●
Each concerned band shall be considered as an independent band and corresponding non-contiguous test configuration generation applied for each band. For the band which does not support non-contiguous operation in a supported band, sub-blocks are not considered in test configuration generation for that band. The mirror image of the single band TC shall be used in the highest band being tested for the BS to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth.
●
Band category and declared per band capability set shall be used to generate per band RAT/carrier allocation. The applicability of existing TC is elaborated in Table 8.2.1-2 for each band. 
Table 8.2.1-2: The applicability of existing NTC for each band
	BC
	CS 1
	CS 2
	CS 3
	CS 4
	CS 5
	CS 6

	BC1
	NTC1a
	NTC 2
	NTC 3a
	N/A
	N/A
	N/A

	BC2
	NTC 1a
	NTC 2
	NTC 3a
	NTC 4a for TX

NTC 5a for RX
	NTC 4b for TX

NTC 5b for RX
	NTC 4c for TX

NTC 5c for RX

	BC3
	TBD
	NTC 2
	TBD
	N/A
	N/A
	N/A


●  Set the power of each carrier in all supported operating bands to the same power so that the sum of the carrier powers equals the total output power according to the manufacturer’s declaration. If the allocated power of a supported operating band(s) exceeds the declared rated total output power of the operating band(s) in multi-band operation, the exceeded part can be reallocated into the other band(s).
Note: test configuration is taking into account there are no other limitations under simultaneous operation in the declared band combinations. If there are, parameters shall be adjusted according to declared parameter: any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation. Power allocation for other possible test cases in multi-band operation is FFS.
<End of change>
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