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1. Introduction
In this document, we discuss the issue of introducing inter-band ULCA with more than 2CCs and how to screen for potential MSD and coexistence.
2. Discussion
2.1. Background
· There has recently been a surge of inter-band ENDC combinations with 3 ULCCs that was subject to block approval. In last meeting, it was decided that such band combinations not be subject to the block approval process until a process was defined in place to screen band combinations where MSD or AMPR could be required due to triple beat effects and other issues as described in [1]. The decision for not including such type of combinations without proper screening was also approved in the last plenary [2]. Such band combinations can take the form of that shown in the figure below:

[image: image14.png]Band X

auces [N N

Band X

3ULCCs [





· In this contribution, we look at a screening process at which triple beat effects occur due to ULCA combinations with > 2CCs and evaluate if any significant MSD would be required.
2.2. Screening Process
· Such an issue can arise when there is FDD+TDD/FDD (ULCA) and FDD (ULCA)+ TDD/FDD (ULCA), where FDD is the victim band, and the triple beat lands at the duplex offset of the FDD band. TDD bands are no subject to this impairment because there is no duplex offset in a TDD band.
· The issue can arise where coexistence is required, and the triple beat can land in a 3rd coexistence victim band. Here, it doesn’t matter whether there is a TDD or FDD band.
· When there are non-contiguous allocations in the contiguous ULCA band, then it can be shown that the condition for which a concern would arise if the triple beat product lands in the victim band such that its duplex offset conforms to the following relation:
· 
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· Likewise, a coexistence issue could occur if the following relation holds:
· 
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· 
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2.3. Correction Factor and Power Sharing

· Whether a problem occurs or not depends on a variety of factors, such as MPR, support for dynamic power sharing and UL RB configurations.
· REFSENS is usually tested with the UL REFSENS configuration defined in 38.101-1 and 36.101, and so the PSD of the emission will be lowered due to the emission spread over a wider BW. This would introduce a correction factor or CF because not all the triple beat emission would lie within the victim RXBW. Only coexistence could be an issue, where there is no specific UL configuration defined for the requirement.
· Less MPR would be allowed if the ULCA BW is large, so this would impact the emission level where duplex offset or band edge differences are small compared to the tone spacing in the ULCA bandwidth. For example, tone spacings < 1/3 of the ULCA BW would only be allowed inner type MPR for ULCA TX. Tone spacings > 3/5 of the ULCA BW would be allowed outer 2 type MPR for ULCA TX.
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· Another point to consider is UEs supporting or not supporting dynamic power sharing or DPS. If UE supports DPS for EN-DC for example, LTE MPR is taken first to meet general emission requirements, then the NR is backed off to meet the power class requirement, and you will not have equal power for the RB allocations. The triple beat emission is maximized when there is equal power over all RB allocations, which only would occur for UEs not supporting dynamic power sharing. Figure below shows maximum emission when equal power is across all CCs, which is not usually the case for UEs supporting DPS. Also note that the PSD drops as you increase the number of CCs. So the power in each allocation in each CC is 3dB, -4.77dB, -6dB, for 2, 3, 4 CCs respectively. 
· 
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· Proposal 2: MSD should only be calculated based on REFSENS with the corresponding defined UL configurations
2.4. Specific Cases for triple beat
· Of the bands proposed in the WF, only a handful exist for potential MSD.
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· These bands are DC_28_n7B -> B28 victim, DC_2C_n71 -> n71 victim, DC_3C_n5 -> n5 victim, DC_7C_n5 -> n5 victim, and DC_8_n79C -> B8 victim. 

· UL configurations specified may reduce the need for MSD.
· Bands with triple beats falling in coexistence bands are TBD.
· Proposal 2: MSD should only be calculated based on REFSENS with the corresponding defined UL configurations
3. Conclusion

· Proposal 1: Screen potential MSD and coexistence cases for 3 ULCCs using the equations in section 2.3.
· Proposal 2: MSD should only be calculated based on REFSENS with the corresponding defined UL configurations.
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