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1
Introduction

As agreed in the past meetings, five NRTCs will be introduced for NR BS conformance testing. Among these five NRTCs, two NRTCs are used for single-band NR BS requirements testing for contiguous spectrum, which are:

NRTC1: NR contiguous spectrum operation

NRTC2: Contiguous CA occupied bandwidth

Since the NRTC structure are same with ETC, thus NRTC1 is used to test all NR BS requirements excluding CA occupied bandwidth, and NRTC2 is only used to test NR CA OBW requirement. The methods for generatingNRTC1 and NRTC2 are different.  As discussed in [1], typical channel bandwidths shall be selected for NRTC1, but for NRTC2, the CA OBW requirement testing depends on the channel bandwidth supported in the selected band combination since different band combinations will cause different test results, and consequently only one band combination corresponding to the most stringent scenario is selected.

In this contribution, we mainly discuss on how to generate the NR BS test configurations for CA OBW requirement. 
2
Discussion

Actually, NR CA has the same principle with LTE CA. For example, for NR contiguous CA, the RF requirements are also applied for the outermost carriers while for non-contiguous CA, RF requirements are also applied to the sub-block gap. Similarly, the NR CA nominal channel spacing is also derived under the same principle.

For NR contiguous CA OBW requirement testing, the similar methods of E-UTRA shall be adopted. In TS36.141, the methods for ETC2 generation are:

4.10.2

ETC2: Contiguous CA occupied bandwidth

ETC2 in this subclause is used to test CA occupied bandwidth.

4.10.2.1
ETC2 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.

-
Of all component carrier combinations which have same sum of channel bandwidth of component carrier, select those with the narrowest carrier at the lower Base Station RF Bandwidth edge.

-
Of the combinations selected in the previous step, select one with the narrowest carrier at the upper Base Station RF Bandwidth 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 subclause 5.7.1A shall apply.

4.10.2.2
ETC2 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 Prated,t for E-UTRA according to the manufacturer’s declaration in subclause 4.6.8.

It can be seen that for E-UTRA CA OBW testing, only one of the component carrier combination is selected among all component carrier combinations which have the same sum of channel bandwidth of component carriers, and from the combination selected procedure, first select the narrowest component carriers located at edges and then select widest carriers adjacent to the previous selected carriers. For the whole procedure, no SCS is considered.

Observation 1. For E-UTRA CA OBW testing, when all component carrier combinations which have the same sum of channel bandwidth of component carriers, only one of the component carrier combination is selected without considering the SCS.

The same principle shall be adopted for NR CA OBW requirement testing. However, since NR supports several SCSs, the CA nominal channel spacing will be different for the same sum of  channel bandwidth of component carrier for a certain band combination. Different CA nominal channel spacing will cause different aggregated BS channel bandwidths, which means different test results for CA OBW requirement testing.
For the carriers located at the lower/upper Base Station RF Bandwidth edge, it is proposed that the narrowest carrier with smallest supported SCS should be selected, since for a certain NR BS channel bandwidth, smallest SCS provides highest transmission bandwidth configuration, which means the lowest minimum guard band. 
For the other channel bandwidths in the selected combination, widest carrier is selected. The next issue is how to choose the SCS in the widest carrier. The basic principle for the SCS selection for the NR carriers is to make the CA nominal channel spacing largest. For the same carrier channel bandwidth combination, largest CA nominal channel spacing means largest aggregated BS channel bandwidth, which can be seen as the most stringent case which imposes maximum requirements on the receiver and transmitter.

Since the narrowest carrier with smallest supported SCS should be selected at the lower/upper Base Station RF Bandwidth edge, our understanding is that the SCS in the widest carrier adjacent to these two carriers depends on the SCS in these two carriers. 

To find out case of the largest aggregated BS channel bandwidth for same carrier channel bandwidths combination, we compare the CA nominal channel spacing with different SCS combination. We take an example of FR1+FR1 contiguous CA combination, such as 5MHz+60MHz and 50MHz+60MHz as illustrated in figure 1: 
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Figure 1. Example for SCS selected for 5MHz+60MHz+50MHz combination

For simplicity, we only considered the carriers placed adjacent to each other starting from lower edge,  where 5MHz is the selected narrowest carries located in the lower edge, and 60MHz is the widest carrier adjacent 5MHz and 50MHz is the carrier adjacent 60MHz. We calculate the CA nominal channel spacing for the different supported SCS, which shown in table 1 and table 2, respectively.
Table 1.  CA nominal channel spacing for 5MHz+60MHz 

	Component carriers BW(MHz)/SCS(kHz)
	CA nominal channel spacing (MHz)

	5MHz
	60MHz
	

	15
	30
	31.89

	15
	60
	31.2

	30
	30
	32.16

	30
	60
	31.44


Table 2.  CA nominal channel spacing for 60MHz+50MHz 

	Component carriers BW(MHz)/SCS(kHz)
	CA nominal channel spacing (MHz)

	60MHz
	50MHz
	

	30
	15
	54.84

	30
	30
	54.78

	30
	60
	54.24

	60
	15
	54.12

	60
	30
	54.48

	60
	60
	54.96


It can be seen from the above two tables, for 5MHz+60MHz combination, when the SCS(smallest SCS) for 5MHz is fixed, the CA nominal channel spacing between two adjacent aggregated carriers is decreased with the SCS for 60MHz carriers increasing. Therefore the smallest supported SCS should be selected for 60MHz in the case of the smallest supported SCS is selected for 5MHz.

For 60MHz + 50MHz, since the smallest supported SCS is selected for 60MHz, then the smallest supported SCS should be selected for 50MHz to make the CA nominal channel spacing largest.

The above principle of FR1+FR1contiguous CA combination can also be applied to FR2+FR2 contiguous CA combination, where the smallest supported SCS should be selected for the widest carriers.

Proposal. For the only the component carrier combination to be tested, both narrowest carriers and widest carries with smallest supported SCS shall be selected. 

Based on the above, NRTC2 for FR1 NR BS type 1-C and BS type 1-H can be generated as follow by using similar method of ETC2:
x.x.x


NRTC2: Contiguous CA occupied bandwidth

NRTC2 in this subclause is used to test CA occupied bandwidth.

x.x.x.1

NRTC2 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 single-band connector, which have different sum of  BS channel bandwidth of component carrier, shall be tested. For all component carrier combinations which have the same sum of BS channel bandwidth of component carriers, only one of the component carrier combinations shall be tested.

-
Of all component carrier combinations which have same sum of BS channel bandwidth of component carrier, select those with the narrowest carrier with the smallest supported SCS at the lower Base Station RF Bandwidth edge.

-
Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported SCS at the upper Base Station RF Bandwidth edge.

-
If there are multiple combinations fulfilling previous steps, select the one with the lowest number of component carrier.

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

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported SCS being adjacent to the highest carrier

-
If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported SCS 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 shall apply.

x.x.x.2

NRTC2 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 Prated,t for NR according to the manufacturer’s declaration.

Comparing the OTA CA OBW test configuration generated procedures between TS36.141 and TS37.145-2, it can be found the procedures are very similar, and the mainly difference is the power allocation, where for OTA CA OBW test configuration power allocation, the PSD of the EIRP of each carrier is set to the same level. 
3
Conclusion

This contribution provides some consideration on NRTC2 for BS CA OBW requirement testing. Since NRTC2 is based on the supported carrier combination, it is proposed that the narrowest carrier with smallest supported SCS should be selected at the lower/upper Base Station RF Bandwidth edge.

For the rest carrier in the carrier combination, widest carrier shall be selected, and for the SCS, it is proposed:

Proposal. For the only component carrier combination to be tested, both narrowest carriers and widest carries with smallest supported SCS shall be selected. 
Based on the above, text proposals for NRTC2 generation for FR1 and FR2 in this contribution and could be captured into TS38.141-1[2] and TS38.141-2[3] .
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