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1 Introduction
The WI for inter-band B39+B41 was approved in RAN#58[1]. This WI was changed from B38+B39 because of the spectrum arrangement change of 2.6 GHz band in China. So the UE issues are similar to the work plan for B38+B39[2]. And there was some initial consideration on TDD inter band CA [3].
This paper will discuss the reference architecture and some primary issues for UEs of different capability of whether support simultaneous reception and transmission on different bands.
2 Discussion
In the B38+B39 work plan, UEs supporting or not supporting simultaneous reception and transmission on different bands were supposed be discussed. For B39+B41, we will also analyze the two kinds of different capability UEs.
2.1 Reference architecture
Because of carrier aggregation, the two bands will have the possibility to work simultaneously, even for the UE not supporting simultaneous reception and transmission on different bands, when 1UL and 2 DL, the UE maybe will receive the signals from two bands. So the architecture using diplexer can be the reference architecture for the two kinds of UEs. 

The Reference architecture for B39+B41 is shown in figure 1.
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Figure 1: Reference architecture for B39+B41
We also considered using duplexer as a choice for RF architecture. But when we discussed with the components vendors, they think the wide frequency range of B41 will be a challenge for duplexer design especially when we also need to consider the in-device coexistence (IDC) problem. So we propose
1. For B39+B41 carrier aggregation, using the same architecture shown in figure 1 as the reference architecture when discussing the requirements for the UEs of different simultaneous reception and transmission capability.
2.2 The UE not supporting simultaneous reception and transmission on different bands
If the UE don’t support simultaneous reception and transmission on different bands, there will be no Tx noise leakage to Rx problem. We only need to consider the IL of diplexer for the △Tib and △Rib of both bands. The diplexer’s isolation requirements will be looser and the insertion loss will be smaller than the UE supporting simultaneous Rx/Tx. 

We propose

2. For the UE not supporting simultaneous reception and transmission on different bands, maximal transmit power and reference sensitivity relaxation may need to be considered caused by additional IL of the filter for CA. The value of △Tib and △Rib is FFS.
2.3 The UE supporting simultaneous reception and transmission on different bands
For the case of UE supporting simultaneous reception and transmission on different bands, Tx and Rx can be simultaneous when the PCC and SCC have different uplink-downlink configurations [3]. When one CC transmits signals, the emission falling in the Rx CC will lead to received signal degradation. Filter need be used to isolate Rx from Tx. If the isolation is enough, there may be no need REFSENS degradation except the △Tib and △Rib caused by the insertion loss of filter like 2.1.
However, the conclusion should be made according to some analysis. This paper will analyze the filter requirements and the filter performance to see if the assumptions are correct.
2.3.1 Filter isolation requirements
We analyzed the RF link of the UE supporting simultaneous Rx/Tx, based the components commonly used by the TDD UE as following.
Table 1: Diplexer isolation requirement at B41
	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

	Ant switch Loss in B41 (dB)
	1.5

	Diplexer isolation at B41 (dB)
	11

	Tx noise at ant port (dBm/Hz)
	-181 

	Rx noise figure assumption (dB)
	9

	Sensitivity degradation (dB)
	0.10 


Table 2: Diplexer isolation requirement at B39
	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)
	20

	Ant switch loss in B39 (dB)
	1.0 

	Diplexer isolation at B39 (dB)
	30

	Tx noise at ant port (dBm/Hz)
	-181 

	Rx noise figure assumption (dB)
	9

	Sensitivity degradation (dB)
	0.10 


Hence, if we want to restrict the Tx impact to Rx REFSENS to the level of 0.1 dB, the following minimum requirements for the filter (diplexer) are obtained:
Filter isolation at Band 39: [30] dB
Filter isolation at Band 41: [11] dB

The reason for isolation requirement at Band 39 is much higher than B41lies in that the B41 Tx filter takes in-device coexistence with ISM at 2.4 GHz into consideration. A B41 filter’s performance is shown in Figure 2 as following, the similar filter can also be found in [4].
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Figure 2: B41 fitler performance

We can see from figure 2, the filter has good attenuation at ISM band, but the attenuation in B39 is affected, B41 Tx noise leakage to B39 will be worse. So if we still use this B41 filter, the requirement for the diplexer will be stricter.
2.3.2 Diplexer performance
We studied a diplexer which can be used by B39+B41, the simulated isolation performance is shown in Figure 3.
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Figure 3: a simulated diplexer isolation performance for B39+41
We can see from figure 3, the isolation at each band is about 20 dB, which will make the B39 sensitivity degradation be larger than Table 2, to the level of 0.95 dB excluding the IL of diplexer. And compared to the other diplexer we collected, the isolation is the better one.

There are some options to define the requirements. First, we can use the present filters and let the B39 REFSENS degrade, but B39 is in the lower frequency range, it may be used for the coverage. Second, if the deployment for CA_39-41 and WIFI are planned as a whole project, for example some guard band will be reserved or WIFI will not use the channel near B41 frequency range, the filter may be designed relaxed WIFI requirements and strict B39 requirements. But it depends on the operators’ deployment plan and the whole industry. Third, we can redesign the B41 Tx filter to protect B39, but it will cause IL increase, which will increase the △Tib and △Rib for B41. Considering the three options, we think the third option maybe the best one. It needs some discussions and filters data to reach the decision, but we think we must consider the IDC effect for this kind of UEs.
We propose

3. For the UE supporting simultaneous reception and transmission on different bands, △Tib and △Rib should consider IDC design’s effect.
3 Conclusion
This paper discussed the reference architecture for the UEs for B39+41. For the UEs supporting or not supporting simultaneous reception and transmission on different bands, we propose

1. For B39+B41 carrier aggregation, using the same architecture shown in figure 1 as the reference architecture when discussing the requirements for the UEs supporting or not supporting simultaneous reception and transmission capability.
For the UE not supporting simultaneous reception and transmission on different bands, there will be no Tx noise leakage to Rx problem, so we propose
2. For the UE not supporting simultaneous reception and transmission on different bands, maximal transmit power and reference sensitivity relaxation may need to be considered caused by additional IL of the filter for CA. The value of △Tib and △Rib is FFS.
For the UE supporting simultaneous reception and transmission on different bands, because B41 is adjacent to ISM at 2.4G band, the B41 Tx filter protects ISM with the cost of B39 attenuation is worse, which may cause B39 REFSENS degradation. We considered three options to solve the problem, but it needs some discussions and filters data to make the decision. However, we think IDC should be considered when defining the requirements, we propose
3. For the UE supporting simultaneous reception and transmission on different bands, △Tib and △Rib should consider IDC design’s effect.
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