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1. Introduction

B41+B42 CA is a TD + TD CA combination.  Similar to B39+B41 TD+TD CA before it, it is plagued with poor cross band Isolation.  Here we describe the technical issues poor cross band Isolation causes and its effect on sensitivity degradation to both bands in CA mode, should the two bands not be time synchronized, and additional care not be taken to make sure that there isn’t any Tx to Rx cross frame overlap at the UE.
2. Discussion

One commonly assumed B41+B42 CA architecture relies on the common triplexer to help enable bands up to 3.5GHz on a common UE antenna.  The common triplexer provides cross band isolation of 15dB.  In addition, the B41 filter provides only 20dB attenuation over B42, and the B42 filter provides 30dB attenuation over B41.  So in summary:
B41 to B42 cross band ISO:  20 + 15 = 35dB
B42 to B41 cross band ISO:  30 + 15 = 45dB
Implication to B42 sensitivity in CA mode
We take a look at B42 sensitivity in CA mode for the scenario that B41 and B42 do have Tx to Rx cross frame overlap at the UE.  The first and most obvious method for desense will come from Tx noise.  We notice that transmitter noise will comprise of both PA and transceiver noise, as most architectures do not utilize an interstage SAW filter.  While PA noise can be as good as -130 to -135dBm/Mhz, transceiver noise contribution will make this total worse.  We note that usually for full performance, we require Rx band Isolation of 50dB.  Hence, with only 35dB cross band Isolation here, we expect significant degradation to performance.
The other 2 mechanisms for degradation include IM2 (IP2), and reciprocal mixing.  And both of those are a function of Tx band Isolation.  The Tx band isolation here is 45dB.  We note that we usually expect 55dB Tx ISO for best performance.  So this mechanism will also degrade performance.

While we have not had time to verify all the details, we can provide a rough estimate ~5dB degradation in sensitivity to B42.  This comes from both Tx noise and IM2 degradation, since both Tx and RX ISO missed by a fairly big margin. We can provide more detailed numbers for each bandwidth combination at a later time.
Implication to B41 sensitivity in CA mode
For B41 Rx in CA mode (still assuming Tx to Rx cross frame overlap at the UE), the IP2 and reciprocal mixing will dominate, since with B42 Tx and B41 Rx, the Tx band ISO is now only 35dB!  We note that here the expected Tx ISO would have been 55dB, so this is the biggest delta from expected isolation.
Note that Tx noise will also degrade performance somewhat, since the expected ISO is 50dB, but performance here is 45dB for Rx band ISO.

As mentioned above, we have not had time to verify all the details, but a rough order of estimate for B41 sensitivity degradation is 15 – 20dB!  This is dominated by IM2 (IP2) noise.  We note that the IM2 noise gets 2dB worse for every 1dB of Isolation that is degraded, and hence with only 35dB Tx ISO (versus 55dB expected for best performance), B41 Rx will suffer IM2 noise degradation the most.
3. Conclusion
Based on initial analysis of B41 plus B42 CA combination for unsynchronized networks, we provide rough estimate of sensitivity degradation to both bands in CA mode as follows (versus specified single band performance):

B42 UE RX:  ~5dB degradation in sensitivity, coming from both Tx noise and IM2 noise
B41 UE RX:  ~15 to 20dB degradation in sensitivity, mostly being dominated by IM2 noise

Since this performance is expected to be quite band (especially in B41 UE Rx) if there is Tx to Rx cross frame overlap at the UE, we recommend treating B41+B42 the same way RAN4 treated B39+B41 CA, and assume no Tx to Rx cross frame overlap at the UE.
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