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1	Introduction 

For the recently requested EN-DC combinations DC_3A-8B_n78A and DC_3A-3A-8B_n78A, it has been identified that the supported UL configuration DC_8B_n78A would fulfill the triple-beat (TB) criteria [1] for generating 3rd order intermodulation interference to impact B3 DL and the TB MSD test configuration was agreed in last RAN4 meeting [2]. However, for this type of TB configuration where the 3rd order IMD is generated by the frequency composition of (±fUL1 ± (fUL2a + fUL2b)), where fUL1 is the first UL band single carrier frequency, fUL2a is the 2nd UL band first intra-band contiguous carrier frequency, and fUL2b is the 2nd UL band second intra-band contiguous carrier frequency, the TB IMD mechanism is essentially the same as 2UL IMD3, meaning that the UL DC_8B-n78A TB IMD is no different from UL DC_8A-n78A IMD3. In this contribution, we intend to demonstrate this equivalency and propose that if TB is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA, there is no need to specify the TB test configuration as the requirement can already be verified by the fallback 2UL IMD3. We also bring up a potential issue that if the TB test configuration with 2 discrete RBs in the intra-band contiguous UL CA is within an FDD band, such as UL CA_8B, the IMDs generated by the 2 RBs could result in more severe REFSENS impact to its own DL band than the TB interference to the 3rd DL band.               
2 Discussion

The equivalency between the UL DC_8B_n78A TB and UL DC_8A_n78A IMD3 can be illustrated in Figure 2-1. 
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Figure 2-1 Equivalency between the UL DC_8B_n78A TB and UL DC_8A_n78A IMD3
It can be seen that if the TB product is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA mixing with the other band UL carrier, the TB product would be no different from the IMD3 mixed by only 2 UL carriers for the same UL band combination. This condition should always exist as the middle frequency between the 2 discrete RBs in the contiguous UL CA can be close to or on a single UL carrier frequency.   

Observation 1: If the TB product is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA mixing with the other band UL carrier, the TB product would be no different from the IMD3 mixed by only 2 UL carriers for the same UL band combination.

Based on the above observation, we think defining this type of TB test configuration would be a redundancy to the 2UL IMD3 test configuration of its fallback UL combination. There is no merit from test coverage perspective but to increase the UE test burden.

Proposal 1: If TB is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA, there is no need to specify the TB test configuration as the requirement can already be verified by the fallback 2UL IMD3.

With regard to TB test configuration, there may also be a potential issue that if the TB test configuration with 2 discrete RBs in intra-band contiguous CA is within an FDD band, such as UL CA_8B, the IMDs generated by the 2 RBs, as conceptually illustrated in Figure 2-2, could result in more severe REFSENS impact to its own DL band than the TB interference to the 3rd DL band. The test configuration should ensure the FDD band self-interference would not interrupt the 3rd DL band MSD verification, if REFSENS or MSD for all DL bands would not be tested simultaneously.   
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Figure 2-2 Potential FDD band self-interference in TB test configuration

Observation 2: If the TB test configuration with 2 discrete RBs in intra-band contiguous UL CA is within an FDD band, the IMDs generated by the 2 RBs could result in more severe REFSENS impact to its own DL band than the TB interference to the 3rd DL band.

Proposal 2: The TB test configuration should ensure the FDD band self-interference would not interrupt the 3rd DL band MSD verification, if REFSENS or MSD for all DL bands would not be tested simultaneously.

3	Conclusion

In this contribution, we demonstrate the equivalency between the UL DC_8B_n78A TB and UL DC_8A_n78A IMD3 for DC_3A-8B_n78A and propose that if TB is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA, there is no need to specify the TB test configuration as the requirement can already be verified by the fallback 2UL IMD3. We also bring up a potential issue that if the TB test configuration with 2 discrete RBs in the intra-band contiguous UL CA is within an FDD band, such as UL CA_8B, the IMDs generated by the 2 RBs could result in more severe REFSENS impact to its own DL band than the TB interference to the 3rd DL band.

Observation 1: If the TB product is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA mixing with the other band UL carrier, the TB product would be no different from the IMD3 mixed by only 2 UL carriers for the same UL band combination.

Proposal 1: If TB is resulted from the frequency sum of the 2 discrete RBs in the contiguous UL CA, there is no need to specify the TB test configuration as the requirement can already be verified by the fallback 2UL IMD3.

Observation 2: If the TB test configuration with 2 discrete RBs in intra-band contiguous UL CA is within an FDD band, the IMDs generated by the 2 RBs could result in more severe REFSENS impact to its own DL band than the TB interference to the 3rd DL band.

Proposal 2: The TB test configuration should ensure the FDD band self-interference would not interrupt the 3rd DL band MSD verification, if REFSENS or MSD for all DL bands would not be tested simultaneously.
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