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1	Introduction
This contribution discusses implementation constraints and challenges of inter-band CA band combination 20+28L [1].

2	Discussion
The frequency arrangement for this band combination is illustrated in Figure 1 below.



[bookmark: _Ref423424962]Figure 1 B20+B28L frequency arrangement
According to filter manufacturers, it is very challenging to implement this kind of band combination with a quadplexer due to 3MHz separation between DL CC’s. Based on some information we estimate additional IL would be roughly in the order of 1.5dB-2dB at room temperature. Another alternative is a triplexer based solution; however it is not very straightforward either as seen by later in this contribution. The triplexer would comprise B28L UL, common B28L+B20 DL, and B20 UL filters.

At least the following topics should be carefully analyzed during the SI phase.

Triplexer technology

The passband of the potential common RX filter would be 63MHz. With this wide passband and relatively small gaps with UL’s it would be almost not possible to achieve proper isolations by SAW technology. Instead, FBAR should be chosen albeit this frequency arrangement requires stretching of the limits achievable by current FBAR technology. Based on early comments from the filter manufacturers, the additional IL would be significantly higher than the “typical” L-L additional IL. Our rough estimate on additional IL is 1.5dB at room temperature. 

RX divider

We assume that each RF band uses own RFIC input. Thus the signal after the common RX filter must be split into two. Technology-wise there are a few options to implement signal split. Passive splitter might be the most straightforward solution, but it has a fundamental limit of at least 3dB extra IL for each signal. One another option would be to implement an one input two output LNA in the RF-FE to split the signal. In this option the additional losses would be smaller but clear drawback would be the need to use dedicated RF-FE that contains this LNA.

Blocking capabilities due to common RX filter

In CA mode, equal PSD is assumed in our analysis. This means in practice that B20 and B28 would be co-located. If the network is not co-located, then the PSD difference would quickly result in degraded throughput of the weaker carrier. Unfortunately, having the own network synchronized does not guarantee optimal coverage and throughput as other operator’s traffic shows as blockers that are not attenuated by the front-end filter. When the networks owned by different operators are not co-located, the benefits of this CA combination are largely decreased.

Another issue here is operation in single-band mode. The same RX filter is used also in single-band mode. Thus when UE operates for instance B28L in non-CA mode, its receiver front-end is not able to attenuate any blockers located just outside B28L, within 788-821MHz. This would limit coverage and throughput also in single-band mode.


3	Conclusion
We have briefly analyzed some of the issues we find essential to be analyzed during the SI phase. At this point of time it looks like that the additional IL due to filter matching (quadplexing/triplexing) and signal division is at least around 2dB. In addition, limited RX filtering may result in worse coverage and throughput depending on the deployment of networks. 
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