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1. Introduction

As one of the objectives of the study item [1] and as a part of an agreed way forward [2], the ancilliary impact of a HPUE capable device to other bands and CA combinations it supports is considered.
2. Discussion  
For the purposes of this study, the effect being considered is not the influence of higher transmission power of the HPUE, but rather the impact due to component selection required to support HPUE in the device.  Therefore, we do not consider a carrier aggregation scenario where the PCell is Band 41 transmitting at 26 dBm power levels.  What we do consider is that to support HPUE may require newer filters with lower passband insertion loss in Band 41 and newer PA’s capable of delivering higher gain and higher output power in Band 41.  Also not considered in this study is the impact due to reduced efficiency in the PA when operated at class 3 output power levels compared to conventional Band 41 class 3 PA.   The following questions are posed.
Q1:  Does a Band 41 filter for HPUE still achieve the same isolation, both Tx and Rx, in the Band 3 freuquency range?  If the filter does not, then there might be worse performance in CA_3A-41A in the HPUE compared to a UE that does not support HPUE.  This degradation, if present, would be observed even in the case that the UE is not operating at class 2 power levels or even if the UE is not transmitting in Band 41 since it is a function of the filter performance.

Q2:  Does a Band 41 high power PA have similar out-of-band gain and emission characteristics when operated at class 3 power levels? If the high power PA when operated at class 3 power levels exhibits higher gain and/or emissions into the Band 3 DL frequency range than a conventional class 3 PA does that is not somehow otherwise mitigated, then the performance in CA_3A-41A might be degraded with PCell in Band 41, even at 23 dBm output power.  Similarly, if the Band 41 PA is shared for use in other bands such as Band 7 or Band 38, and the PA is operated at class 3 power levels, it should have similar emission characteristics to meet the same performance for these bands and their band combinations.
Q3:  Does a Band 41 filter when used for CA_7A-38A-xA provide the same isolation in Band 3 and Band 20?  A UE that implements downlink carrier aggregation between Band 7 and Band 38 with the PCell in a different band is likely to use a Band 41 filter.  Therefore, if the HPUE Band 41 filter does not provide the same isolation to the PCell band (Band 20 and Band 3), then the performance might be degraded.
Q4:  Is there any degradation in linearity, isolation, or other performance characteristics to diplexers, switches, and other passive front-end RF components as a result of the need to handle the higher output power levels of the HPUE? 
It is not possible to obtain measurements to answer the above questions since Band 41 class 2 devices are still in early development.  Measurements of initial sample devices do not meet all of the requirements, such as out-of-band noise suppression, but given that they are early samples, this is not unexpected.  For example, in the specific case of CA_3A-41A, one concern is potential degradation when the PCell is in Band 41 and the UE is implemented with a class 2 capable PA.  In this case, according to the analysis in [3], the total noise at Band 3 DL frequencies impinging upon the diplexer on the Tx path of Band 41 should be no more than -150 dBm/Hz.  This is achieved by managing the noise at the transceiver, the PA, and with attenuation from the Band 41 Tx filter.  For one such budget, the PA noise should be no higher than -130 dBm/Hz while at the same time, the gain of the PA over the Band 3 DL frequencies should be suppressed by 10 dB.  
3. Conclusion
The impact to other CA combinations and other bands as a consequence of component selection and performance for a device that supports HPUE in Band 41 is considered.  In order to neglect the impact to other CA combinations and bands, the device and components much be carefully designed to ensure that legacy performance is maintained.  Further feedback from other companies is encouraged.
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