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1 Introduction
Issues identified for reference sensitivity degradation by Tx leakage and blocking due to limited B41 filter rejection at B42 frequency were discussed in last RAN4 AH meeting [1, 2]. Rough estimation of reference sensitivity due to IM2 noise was also discussed in [3]. This contribution provides further evaluation on these issues for CA_B41_B42_B42.
2 Discussion

2.1 Filter and Triplexer characteristics
For UE supporting simultaneous Tx/Rx, triplexer cascaded with band filter is considered in the UE reference structure for CA band combination including Band42.
Figure 1 below shows two commercial available filter attenuation curves of Band41 and Band42 respectively. Considering the stringent attenuation requirement at ISM band, Band 41 filter can just provide 20dB isolation at Band42 frequency even though FBAR technology is adopted. Usually, ceramic filter is implemented for 3.5GHz band since the frequency is very high. Band 42 filter can provide 30dB attenuation at Band41, which is a little better than Band41 filter performance but is still worse compared to the typical Tx/Rx filter isolation requirement.
[image: image1.png]Attenuation (dB)

1000 2000 3000 4000 5000 6000 7000 8000

Frequency (MHz)



[image: image2.png]Attenuation(dB)

Frequency (MHz)

6?}00 1500 2500 3500 4500 5500 6500 7500 8500

1: 915MHz





Figure 1 Filter characteristics of Band41 and Band42

Based on the data provided by the filter vendors, the guaranteed ETC triplexer cross band isolation between B41 and B42 is 15dB. The cascaded cross band isolation of Band41 at Band42 is 35dB, and the isolation of Band42 at Band41 is 45, these values are used for reference sensitivity degradation evaluation in the next section.

2.2 REFSENS degradation

Issues identified due to the poor cross band isolation between Band41 and Band42 include:
1) Out of band blocking

2) REFSENS degradation due to Tx leakage noise at Rx band

3) REFSENS degradation due to IM2 and reciprocal mixing

For the out of band blocking issue, one possible solution is to limit uplink only in B41 and define MSD for B42. Reciprocal mixing noise is part of the total noise degrading REFSENS, however, considering the far frequency separation between Band41 and Band42, here we just concentrate the degradation caused by Tx leakage noise and IM2 noise.
Figure 2 provides reference sensitivity degradation vs filter/triplexer isolation for different noise floor assumptions. The noise floor of -135dBm/Hz may be used for some bands. However, it could be degraded for B42 since the frequency is very high, thus -130dBm/Hz is adopted for further evaluation. 
[image: image3.wmf]0

2

4

6

8

10

12

35

37

39

41

43

45

47

49

R

e

f

e

r

e

n

c

e

 

S

e

n

s

i

t

i

v

i

t

y

d

e

g

r

a

d

a

t

i

o

n

 

(

d

B

)

Cascaded filter/triplexer isolation (dB)

Noise Floor = 

-

130dBm/Hz

Noise Floor = 

-

135dBm/Hz


Figure 2 reference sensitivity degradation vs filter & Triplexer/diplexer isolation

From the results shown in Figure 2, it can be seen that REFSENS degradation for a 10MHz signal could be up to10dB for 35dB filter isolation with -130dBm/MHz noise floor. 
REFSENS degradation can also occur if there is insufficient Rx filter isolation at the Tx frequency and an insufficient IP2 linearity in the Rx chain. Usually IM2 related degradation is more pronounced for smaller RB allocations and channel bandwidths, but for the poor cross band isolation between B41 and B42 the IM2 noise could be dominating factor in the total noise. 
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Figure 3 reference sensitivity degradation caused by IM2 and Tx leakage noise
Figure3 provides REFSENS degradation results caused by IM2 and Tx leakage noise for 35dB and 45dB cross band isolation respectively. From the curves, it can be seen that for 5MHz to 20MHz signals, the B41 REFSENS degradation is about 20 to 15dB and the B42 REFSENS degradation is about 5 to 3dB. The results are very similar to that in [3].
Separate antenna structure was discussed before as a possible solution to mitigate the REFSENS degradation. However, from previous discussion in the group, the available antenna isolation is approximately 10 dB, which means REFSENS degradation is unavoidable and additional filter isolation is still needed. 
To guarantee the typical 50 Tx/Rx isolation, additional filter/triplexer attenuation capability is needed. It is noted that the capability is very hard to be optimized for current filter/triplexer design, one possible way is to cascaded additional filters to provide further cross band attenuation. It is expected that the ∆TIB and ∆RIB values for both B41 and B42 would be larger than 1dB in this way.
3 Conclusion
As discussed in the contribution, the reference sensitivity degrades greatly due to the poor cross band isolation especially to B41. Otherwise quite large ∆TIB and ∆RIB values have to be accepted for this band combination to support simultaneous Tx/Rx if additional filters are utilized. Therefore, we propose to treat CA_41A_42C in the same way as that for CA_41A_42A, i.e. only consider the scenario of UE not supporting simultaneous Tx/Rx and adopt the same ∆TIB and ∆RIB values for CA_41A-42A.
Proposal It is proposed to treat CA_41A_42C in the same way as that for CA_41A_42A, i.e. only consider the scenario of UE not supporting simultaneous Tx/Rx and adopt the same ∆TIB and ∆RIB values for CA_41A-42A.
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