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Background
There were many contributions about the UE RF architectures for B39+B41 in the previous meetings and it seems that there are two architectures can be considered for B39+B41. This contribution provides a TP for TR 36.851 for the analysis of the UE RF architectures for this band combination.
It is proposed this TP can be captured in TR 36.851.
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Text Proposal

<Start of Text Poposal for TR 36.851>
6.3.2.1.4 Analysis for the UE RF architectures
1UL TDD CA is different with 1UL FDD CA that there are two different deploy scenarios: the synchronized TDD CA and non-synchronized TDD CA, so the UE maybe have two working conditions, simultaneous Rx/Tx or not simultaneous Rx/Tx. According to the two UE working conditions, there’re two candidate UE RF architectures for B39+B41 as show in Figure 6.3.2.1.4-1 and Figure 6.3.2.1.4-2.
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Figure 6.3.2.1.4-1: UE architecture 1 for B39+B41
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Figure 6.3.2.1.4-2: UE architecture 2 for B39+B41
Architecture 1 is simple and changes a little compared with the non-CA architecture, it only adds diplexer causing insertion loss for Rx, there’s no performance loss for Tx. But it can only be used in the condition of not simultaneous Rx/Tx. If the deployment scenario has the possibility of non-sync TDD CA, this architecture can’t work for all of the frames. And architecture 1 can’t support 2 UL CA either.
Architecture 2 takes simultaneous Rx/Tx into account, it needs a switch in each band. A diplexer is also needed to combine the two bands. The insertion loss of this architecture comes from the sum of the switch in the single band and the diplexer, so it’s larger than architecture 1. Tx and Rx have the same IL, which is also different with architecture 1. But this architecture has the advantage that it can support almost all of the B39+B41 scenarios: not simultaneous Rx/Tx, simultaneous Rx/Tx and 2 UL CA.
The two architectures can use the same diplexer component because when the diplexer is chosen for the architecture 1, which needs a more relaxed performance diplexer, like 15 dB isolation, the same diplexer can be used according to the following analysis. So the insertion losses of the diplexers in the two architectures are the same.
Another problem needed to be considered for architecture 2 is that when simultaneous Rx/Tx happens, the noise level of Tx leakage to Rx should be estimated to find the REFSENS degradation difference of the two working conditions.
Table 6.3.2.1.4-1 and Table 6.3.2.1.4-2 are the estimated REFSENS degradation for the simultaneous or not simultaneous Rx/Tx working conditions. The diplexer isolation is assumed as 15 dB and the non-CA Rx noise figure is assumed as 9 dB. The diplexer insertion loss used in the analysis is according to some collection data from the filter vendors, the provisional values are used, but the final results will not change largely according to the little change of the diplexer IL.

Table 6.3.2.1.4-1: Estimated B41 REFSENS degradation

	RFIC B39 Tx noise in B41 (dBm/Hz)
	-150

	PA B39 Tx noise in B41 (dBm/Hz)
	-145

	PA gain in B41 (dB)
	18

	PA output noise in B41 (dBm/Hz)
	-132

	Tx SAW attenuation in B41 (dB)
	37

	SPDT switch loss in B39 (dB)
	0.4

	SPDT switch loss in B39 (dB)
	0.5

	Ant switch Loss in B41 (dB)
	1.5

	Diplexer isolation assumption at B41 (dB)
	15

	Tx noise at ant port (dBm/Hz)
	-185.7

	Rx non CA noise figure assumption (dB)
	9

	Rx Non CA Noise floor (dBm/Hz)
	-165

	Diplexer Loss in B41 (dB)
	1

	Rx Noise Floor when no simultaneous Rx/Tx exists (dBm/Hz)
	-163.50

	Rx Noise Floor when simultaneous Rx/Tx exists (dBm/Hz)
	-163.47

	REFSENS degradation when no simultaneous Rx/Tx exists (dB)
	1.50

	REFSENS degradation when simultaneous Rx/Tx exists (dB)
	1.53


Table 6.3.2.1.4-2: Estimated B39 REFSENS degradation

	RFIC B41 Tx noise in B39 (dBm/Hz)
	-150

	PA B41 Tx noise in B39 (dBm/Hz)
	-135

	PA gain in B39 (dB)
	18

	PA output noise in B39 (dBm/Hz)
	-130

	Tx SAW attenuation in B39 (dB)
	35

	SPDT switch loss in B39 (dB)
	0.4

	SPDT switch loss in B41 (dB)
	0.5

	Ant switch loss in B39 (dB)
	1.0

	Diplexer isolation assumption at B39 (dB)
	15

	Tx noise at ant port (dBm/Hz)
	-181.7

	Rx noise figure assumption (dB)
	9

	Rx Non CA Noise Floor (dBm/Hz)
	-165

	Diplexer Loss in B39 (dB)
	0.9

	Rx Noise Floor when no simultaneous Rx/Tx exists (dBm/Hz)
	-163.7

	Rx Noise Floor when simultaneous Rx/Tx exists (dBm/Hz)
	-163.63

	REFSENS degradation when no simultaneous Rx/Tx exists (dB)
	1.30

	REFSENS degradation when simultaneous Rx/Tx exists (dB)
	1.37


It can be seen from the above analysis, the REFSENS degradations between the two working condition is small, so one set of requirements can be considered for the two conditions.
<End of Text Poposal>
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