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1
Introduction
The proposals for test exclusion of transmit intermodulation product inside the sub-block gap below certain gap width in 2UL intra-band non-contiguous CA had been agreed and captured in [1]. However, the scenario with intermodulation product (IMD) generated from 2 UL sub-blocks overlapping with the IMD to be tested which may affect the test result has not been addressed. In this contribution, we bring up the concern under this probable test condition and suggest two options as way forward for consideration.                  
2
Discussion
Figure 2-1 illustrates the condition that the 3rd order IMD from 2 UL sub-blocks falls on top of the 1st transmit IMD to be tested which will take place when
Carrier Spacing = 2*Foffset
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Figure 2-1 3rd order IMD from 2 UL sub-blocks falls on top of the 1st transmit IMD to be tested
Figure 2-2 shows the condition that the 3rd order IMD from 2 UL sub-blocks falls on top of the 2nd transmit IMD to be tested which will take place when

Carrier Spacing = 4*Foffset
As in transmit intermodulation test, the CW interference tone is levelled at 40 dB below the aggregated transmit output power. If assuming 2 UL sub-blocks are of equal power, the interference tone would be 37 dB lower than each sub-block. Based on the 3rd order IMD power level formulation, the IMD generated by CW interference and the sub-block to be tested would be approximately 74 dB lower than the IMD generated by the 2 UL sub-blocks (without IMD bandwidth scaling). As a consequence, the test result is likely to be obscured by the IMD generated from 2 UL sub-blocks when it is on top of or overlaps with the IMD to be tested.
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Figure 2-2 3rd order IMD from 2 UL sub-blocks falls on top of the 2nd transmit IMD to be tested
To avoid the test result being affected by unintended interference source, one proposal is to move the sub-block not being tested away from the position where the 3rd order IMD generated from 2 UL sub-blocks would overlap with the IMD to be tested.

Option 1: In 2UL intra-band non-contiguous CA transmit intermodulation test, the sub-block not being tested shall be moved away from the position where the 3rd order IMD generated from 2 UL sub-blocks would overlap with the IMD to be tested.       
The concern with this proposal is that when the band frequency range is relatively narrow and sub-block bandwidth is relatively wide, it could end up with not having a valid position for the sub-block not being tested. One such example is for band 4 with bandwidth of the UL sub-block being tested at 10 MHz, where the sub-block not being tested cannot be located without having the IMD generated from 2 UL sub-blocks to interfere with the IMD under test, as shown in Figure 2-3.
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Figure 2-3 Band 4 with bandwidth of the UL sub-block being tested at 10 MHz
On the other hand, since the transmit intermodulation requirements are -29 dBc and -35 dBc for 1st CW interference offset and 2nd CW interference offset, respectively which are at least 5-dB looser than SEM and spurious requirements, the IMD generated from 2 UL sub-blocks may not be a concern as its power level will be limited to below SEM and spurious requirements (through MPR, for example). Therefore, from meeting test requirement perspective, it may not be necessary to restrict the location of the sub-block not being tested.

Option 2: In 2UL intra-band non-contiguous CA transmit intermodulation test, no restriction to the location of the sub-block not being tested is required as the IMD generated from 2 UL sub-blocks will be limited to at least 5 dB lower than transmit intermodulation requirements. 
3
Conclusion

In this paper, we raised the concern in 2UL intra-band non-contiguous CA transmit intermodulation test that the 3rd order IMD generated from 2 UL sub-blocks may affect the test result. Two options were proposed as way forward for consideration in RAN4.
Option 1: In intra-band non-contiguous CA 2UL transmit intermodulation test, the sub-block not being tested shall be moved away from the position where the 3rd order IMD generated from 2 UL sub-blocks would overlap with the IMD to be tested.
Option 2: In intra-band non-contiguous CA 2UL transmit intermodulation test, no restriction to the location of the sub-block not being tested is required as the IMD generated from 2 UL sub-blocks will be limited to at least 5 dB lower than transmit intermodulation requirements.
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