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1 Introduction
Work on BS conformance testing was initiated last meeting. In this contribution we provide consideration on test configurations for NR.
2 Discussion

In E-UTRA conformance testing, the following test configurations are constructed for each supported RF configurations. 
SC: single carrier operation

ETC1: Contiguous spectrum operation
ETC2: Contiguous CA occupied bandwidth
ETC3: Non-contiguous spectrum operation
ETC4: Multi-band test configuration for full carrier allocation
ETC5: Multi-band test configuration with high PSD per carrier
ETC6: NB-IoT standalone multi-carrier operation
ETC7: E-UTRA and NB-IoT standalone multi-carrier operation
ETC8: E-UTRA and NB-IoT in-band multi-carrier operation
ETC9: E-UTRA and NB-IoT guard-band multi-carrier operation
ETC 1 and ETC 2 are defined for multi-carrier and/or CA operation in contiguous spectrum in single band only. ETC3 is for single band non-contiguous spectrum. And ETC4 and ETC5 are constructed for Multi-band operation. ETC6~ETC9 are related to NB-IoT operation. Base on previous agreements, Rel-15 NR BS shall support single carrier, multi-carrier and/or CA operation, in contiguous and non-contiguous spectrum, and in single band and multi-band operation for FR1. NB-IoT will only be captured in MSR spec for Rel-15. Aggregated Channel Bandwidth for intra-band carrier aggregation is not defined for NR. Hence for NR similar TC1, TC3~TC5are expected to be defined for corresponding supported RF configurations.    
SC: single carrier operation

NRTC1: NR contiguous spectrum operation
NRTC2: NR non-contiguous spectrum operation
NRTC3: NR multi-band test configuration for full carrier allocation
NRTC4: NR multi-band test configuration with high PSD per carrier
Proposal 1: the above NRTC1~NRTC4 are defined for NR.
Power allocation

In E-UTRA conformance testing in contiguous spectrum, the same power is set to each carrier for multi-carrier operation, and the same power spectral density applies for CA only operation. In NR different UE channel bandwidths can access the same spectrum. The same coverage should be assumed for network planning. Hence the same power spectral density should be allocated for contiguous spectrum case for MC and /or CA operation. For non-contiguous spectrum case and multi-band case, we can directly re-use E-UTRA approach, i.e. set the power of each carrier to the same level.
Proposal 2: the same power spectral density is allocated for contiguous spectrum case for MC and /or CA operation. For non-contiguous spectrum case and multi-band case, set the power of each carrier to the same level.

TC generation

NRTC1 generation

For multi-carrier and/or CA operation in contiguous spectrum, as discussed above, the power spectral density keeps the same. Hence the demanding aspects are the maximum RF bandwidth and the maximum number of component carrier.
NRTC1 shall be constructed on a per band basis for each supported SCS using the following method:

-
Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation shall be used;

-
Select the narrowest supported carrier and place two carriers adjacent to the upper and lower Base Station RF Bandwidth edges. 
-
For transmitter tests, alternately place a narrowest carrier adjacent to the already placed carriers at the lower and upper Base Station RF Bandwidth edges until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing shall apply.
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NRTC2 generation
For non-contiguous spectrum operation, for TX the high PSD is the demanding factor. And for receiver it shall trade-off between the loss at the edge and the number of carriers.
NRTC2 is constructed on a per band basis for each supported SCS using the following method:

-
The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth supported for non-contiguous spectrum operation. The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported Base Station RF Bandwidth.
-
For transmitter tests, place a narrowest carrier adjacent to the upper Base Station RF Bandwidth edge and a narrowest carrier adjacent to the lower Base Station RF Bandwidth edge.

-
For receiver tests, place a narrowest carrier adjacent to the upper Base Station RF Bandwidth edge and a narrowest carrier adjacent to the lower Base Station RF Bandwidth edge.

-
For single-band operation 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 shall apply.
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NR multi-band test configuration for full carrier allocation
NRTC3 is based on re-using the existing test configuration applicable per band involved in multi-band operation. It is constructed using the following method:
-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth in multi-band operation.

-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers in multi-band operation. Carriers shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidths edges, if possible.
-
The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to ETC1, where the declared parameters for multi-band operation shall apply. The mirror image of the single-band test configuration shall be used in each alternate band(s) and in the highest band being tested for the BS to ensure a narrowband carrier being placed at both edges of the Maximum Radio Bandwidth.
-
If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.

-
If the sum of the maximum Base Station RF Bandwidths 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, repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.

-
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, repeat the steps above for test configurations 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 exceeded and vice versa.

NR multi-band test configuration with high PSD per carrier
NRTC4 is based on re-using the existing test configuration applicable per band involved in multi-band operation. It is constructed using the following method:
-
The Base Station RF Bandwidth of each supported operating band shall be the declared maximum Base Station RF Bandwidth in multi-band operation.
-
The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared Maximum Radio Bandwidth.
-
The maximum number of carriers is limited to two per band.  Carriers shall first be placed at the outermost edges of the declared Maximum Radio Bandwidth for outermost bands and at the Base Station RF Bandwidths edges for middle band(s) if any. Additional carriers shall next be placed at the Base Station RF Bandwidths edges, if possible.

-
Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to ETC3, where the declared parameters for multi-band operation shall apply. Narrowest supported E-UTRA channel bandwidth shall be used in the test configuration.
-
If only one carrier can be placed for the concerned band(s), the carrier(s) shall be placed at the outermost edges of the declared maximum radio bandwidth for outermost band(s) and at one of the outermost edges of the supported frequency range within the Base Station RF Bandwidths for middle band(s) if any.

-
If the sum of the maximum Base Station RF Bandwidth of each supported operating bands is larger than the declared Total RF Bandwidth BWtot of transmitter and receiver for the declared band combinations of the BS, repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the Total RF Bandwidth BWtot of transmitter and receiver is not exceeded and vice versa.
Observation: test configuration generation for E-UTRA can be a starting point for NR conformance testing.
3 Conclusion
In the contribution we provide some consideration on test configuration for NR BS conformance testing. 
Proposal 1: NRTC1~NRTC4 are defined for NR.
· NRTC1: NR contiguous spectrum operation
· NRTC2: NR non-contiguous spectrum operation
· NRTC3: NR multi-band test configuration for full carrier allocation
· NRTC4: NR multi-band test configuration with high PSD per carrier
Proposal 2: the same power spectral density is allocated for contiguous spectrum case for MC and /or CA operation. For non-contiguous spectrum case and multi-band case, set the power of each carrier to the same level.
Observation: test configuration generation for E-UTRA can be a starting point for NR conformance testing.
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