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Introduction
Some band combinations including B42 are being discussed in RAN4, the relaxations for B42 is not finally decided [2]. This contribution provides some consideration about single carrier B42 requirements and gives a proposal for the relaxations for inter-band CA including B42.
Discussion
The single carrier requirements were proposed in [1] when the new band 3500 was discussed. Now we revisited the requirements and find that the single carrier’s requirements are not reasonable because some aspects were not considered in [1]. The following is some views from our understanding.
REFSENS
Chipset’s noise figure
The chipset’s noise figure for 3.5 GHz bands will increase compared to 2.6 GHz because of the difficulties for the high frequency. According to our rough estimation, the noise figure will increase about 1 dB compared to B38. This is not included in the analysis when the requirements were defined.
Trace loss
For the trace loss, only 1 cm is counted in [1], the reason may be that at that time only one band is considered and CA is not started to be discussed. Our view is that at least 3 cm should be considered for the UE to support multiple bands or multiple CA, then there’s additional 0.2 dB IL if the IL difference between 3.5 GHz bands and B38 reuses the simulation result in [1].
Filter
The assumed filter reported in [1] doesn’t provide attenuation for the adjacent band or near the band edge. The conclusion was that the IL is smaller than B38. But nowadays, the relaxation of the OBB requirement for 3.5 GHz is not agreed yet. The filter may need some attenuation at 85 MHz offset, as B42 is 200 MHz wide, that attenuation requirement needs some effort and the IL may be increased compared the data reported in [1]. Then 0.3 dB lower IL shouldn’t be counted for the final IL.
Composite Results
We didn’t analyze or measure all of the aspects for the REFSENS, but from the above rough analysis, there will be at least 1.5 dB more loss than the original analysis. So we think the B42/B43 single carrier’s REFSENS is defined too stringent.
We know that operators may not accept relaxing the single carrier’s requirement, but it’s very hard for the single carrier UE to meet the requirement, some efforts like components place arrangement, controlling the PCB length, etc. need to be made, otherwise UE cannot pass the REFSENS test especially for the commercial UE. We don’t have the commercial 3.5 GHz UE experience. Actually we’re not confident that commercial UE can meet the REFSENS with no problem, because we already see some problem for CPE, in that design we used some components not for commercial UE. For commercial UE, the room is limited, UE needs to support multiple bands and multiple CAs and the requirements tend to be very stringent for each CA. The spec doesn’t allow additional relaxation for UE supporting multiple CAs. The challenge for the UE RF design is very big now.
Therefore, when the inter-band CA including B42 is discussed, we think there’s no margin for UE Rx to absorb. The whole diplexer/triplexer’s IL should be the Rib value for B42, UE can’t share any pain for this band.
MOP
For the MOP, there’s 1 dB relaxation for the tolerance for B42/B43 MOP because of the PA’s uncertainty. Technically for the Tx, if UE absorbs some margin, actually that’s not margin, PA needs to work at another operating point to output more power, which will cause the emission increase and more power consumption, then cause the heating problem. We don’t have any 3.5 GHz PA sample for commercial UE, but we don’t expect better PA efficiency than other bands. Actually we think it’ll be worse. So heat may be a problem for the PA, and as we are discussing the AMPR for B42/B43, if UE needs to output more power to let Tib being smaller, then the AMPR may need to larger. There’s another uncertainty for the relaxation of OBB requirements, the filter IL may be increased, which will impact the UE MOP also. Therefore we think for the inter-band CA including B42, the whole diplexer/triplexer’s IL should be the Tib value for B42. 
Conclusion
This contribution provides some understanding for the single carrier B42/B43 REFSENS/MOP requirements. We think that the requirements are too stringent for the single carrier. Therefore, we think for the inter-band CA including B42, the whole diplexer/triplexer’s IL should be the Rib/Tib for B42. For 3.5GHz bands, they tend to be used as hot spot. The capacity is the most problem for the cell not the coverage, so some relaxations may not impact the system performance. We encourage operators to think this aspect when discussing the requirements.
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