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1. Introduction
In RAN#66 new Work Item was approved on LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 7, Band 40 and Band 40 [1]. And specifying the inter-band carrier aggregation of Band 7 and Band 40 with 1UL and 2DL was also covered in this work item. This contribution provides some initial analysis on UE RF issue for CA 7 + 40 + 40.
2. Discussion
Like other FDD + TDD CA configuration, △Tib and △Rib needs to be studied in terms of additional insertion loss due to diplexer or triplexer. But for CA_7+ 40+40, it may need more studies because of the small frequency space between these two bands (Band 7, Band 40).

2.1 Self-interference
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Figure 1 the frequency range of Band 7 and Band 40.
Figure 1 shows the frequency range for Band 7 and Band 40. There are only 100MHz frequency spacing between band 7 and Band 40. From the WI, single UL can be located in either of band. So, when these two bands work together as carrier aggregation, one band UL transmit noise may seriously leak into Rx CC in other band and lead to received signal REFSENS degradation. There may be two types of self-interference: 
1) 1UL CC activated in Band 7, and causes interference to Band 40 DL.
2) 1UL CC activated in Band 40, and causes interference to Band 7 DL.
Diplexer can provide some isolation from Tx self-interference above. If the isolation is sufficient, then REFSENS degradation can be mitigated, except for the △Tib and △Rib caused by the insertion loss of diplexer. In the next section we will provide some initial analysis on REFSENS degradation according to the filter requirements.
2.2 Analysis on REFSENS degradation 

For estimating the REFSENS degradation due to Tx noise leakage to Rx in this two bands, we provide some calculations according to the possible RF architecture using diplexer as shown in Table 1 and Table 2. The values of PA output noise and duplexer or filter attenuation in the table are typically obtained via filter vendors. 
Table 1: Diplexer isolation requirement at Band 40 DL (Case 1)
	PA output noise in B40 (dBm/Hz)
	-124

	Tx duplexer attenuation in B40 (dB)
	33

	Ant switch Loss in B40 (dB)
	1.5

	Diplexer isolation assumption at B40 (dB)
	[23]

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

	Rx noise figure assumption (dB)
	9

	Sensitivity degradation (dB)
	0.1 


Table 2: Diplexer isolation requirement at Band 7 DL (Case 2)
	PA output noise in B7 DL(dBm/Hz)
	-130

	Tx filter attenuation in B7 DL (dB)
	37

	Ant switch Loss in B7 DL (dB)
	1.5

	Diplexer isolation assumption at B7 DL(dB)
	[12]

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

	Rx noise figure assumption (dB)
	9

	Sensitivity degradation (dB)
	0.1 


Base on the calculation given in the tables above, we can observe that the REFSENS degradation is small, i.e. 0.1 dB for both Band 7 and Band 40, the following minimum requirements for the filter (diplexer) can be obtained:

Diplexer isolation at Band 40 DL: [23] dB

Diplexer isolation at Band 7 DL: [12] dB

According to the frequency range of Band 7 and Band 40 shown in Figure 1, we know that there is 220MHz frequency spacing from Band 40 to Band 7 DL, so the required isolation (about 12dB ) at Band 7 DL is easy for filter design. However, the required isolation (about 23dB) at Band 40 could be too strict for filter design because of only 100MHz frequency spacing from Band 7 and Band 40. The possible option is to allow more sensitivity degradation in Band 40 DL when the UL CC is located in Band 7. Thus, we give the following observation.
Observation: For CA combinations of Band 7 and Band 40, not only △Tib and △Rib caused by the insertion loss of filter should be considered, but also additional sensitivity degradation in Band 40 DL when the UL CC is located in Band 7 may be needed.
3. Conclusion
In this contribution, we analysed the REFSENS degradation problem due to Tx noise leakage to Rx between Band7 and Band 40, and we found that the problem may exist in band 40 DL when Band 7 UL CC is activated. The strict diplexer isolation requirement with small frequency spacing is difficult for filter design. Based on this, we give the following observation.
Observation: For CA combinations of Band 7 and Band 40, not only △Tib and △Rib caused by the insertion loss of filter should be considered, but also additional sensitivity degradation in Band 40 DL when the UL CC is located in Band 7 may be needed.
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