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1
Introduction
CA_B26_B41 [1] has been categorized as class A2 CA owing to that its B26 UL 3rd harmonic may fall onto B41 DL carrier to cause self-desensitization. This band combination is also subjected to another harmonic self-interference problem when B41 UL carrier is located at 3rd harmonic of B26 DL carrier, due to the known harmonic mixing problem in typical receiver design, as brought up in last RAN4 meeting [2]. In this contribution, we suggest to capture the text descriptions of this particular issue and the potential performance impact to B26 receiver in TR36.851 [3] as reference for future specifications development.      
2
Discussion
CA_B26_B41, a recently proposed FDD-TDD CA combination, is associated with an undesired property that the B41 UL carrier can align with 3rd order harmonic of B26 DL carrier, as shown in Table 2-1, which could potentially cause B26 desensitization problem if simultaneous Tx/Rx would be operated, due to the known harmonic mixing problem in typical receiver design.
	 
	B26 DL
	B26 DL x3 
	B41

	Range (MHz)
	859 - 894
	2577 - 2682
	2496 - 2690


Table 2-1 B26 DL and B41 UL harmonic relation for CA_B26_B41
Using the commonly adopted L/H band UE reference architecture, as shown in Figure 2-1, the B41 UL power at B26 LNA input is estimated to be around -33 dBm. Considering that a typical receiver path (excluding off-chip filters) 3rd order harmonic rejection performance would not be better than 20 dB (which includes 9-dB rejection from switching mixer and less than 10 dB from matching selectivity), the desensitization level is expected to be more than 50 dB which can virtually nullify the receiver function. On the other hand, if a transceiver could provide up to 20-dB 3rd order harmonic rejection, to avoid self-desensitization, the isolation from B41 PA output to B26 LNA input shall still be better than 100 dB, which likely cannot be achieved even with additional bandpass filters cascaded before LNA. 
Although adding bandpass filters can help reduce desensitization level, it will also introduce additional insertion loss to B26 receiver, yet the MSD is expected to be still higher than 20 dB due to finite PCB isolation. Therefore, it is suggested network to avoid simultaneous Tx/Rx operation when the B41 UL and B26 DL 3rd harmonic alignment condition occurs.
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Figure 2-1 UE reference architecture for self-desensitization analysis 
3
Proposal
It is proposed to capture the aforementioned receiver harmonic mixing problem and the potential performance impact to B26 in TR36.851 as reference for future specifications development.    
4
References

[1] RP-140964, “New WI: LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 26, Band 41 and Band 41”, KDDI , 3GPP RAN #64, Sophia Antipolis, France, June 10th – 13th, 2014
[2] R4-145696, “Class A2 CA with low-band receiver harmonic mixing problem”, MediaTek Inc., 3GPP TSG-RAN WG4 #72bis, Singapore, Oct. 6th – Oct. 10th, 2014
[3] 3GPP TR 36.851 V0.12.0 (2014-08)
5
Text Proposal

<< Start of changed section>>
7.2.5.1.2.2
B26 UE receiver harmonic mixing problem

This CA combination is associated with an undesired property that the B41 UL carrier can align with 3rd order harmonic of B26 DL carrier, as shown in Table 7.2.5.1.2.2-1, which could potentially cause B26 desensitization problem if simultaneous Tx/Rx would be operated, due to the known harmonic mixing problem in typical receiver design.

Table 7.2.5.1.2.2-1 B26 DL and B41 UL harmonic relation
	 
	B26 DL
	B26 DL x3 
	B41

	Range (MHz)
	859 - 894
	2577 - 2682
	2496 - 2690


Using the commonly adopted L/H band UE reference architecture, as shown in Figure 7.2.5.1.2.2-1, the B41 UL power at B26 LNA input is estimated to be around -33 dBm. Considering that a typical receiver path (excluding off-chip filters) 3rd order harmonic rejection performance would not be better than 20 dB (which includes 9-dB rejection from switching mixer and less than 10 dB from matching selectivity), the desensitization level is expected to be more than 50 dB which can virtually nullify the receiver function. On the other hand, if a transceiver could provide up to 20-dB 3rd order harmonic rejection, to avoid self-desensitization, the isolation from B41 PA output to B26 LNA input shall still be better than 100 dB, which likely cannot be achieved even with additional bandpass filters cascaded before LNA.
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Figure 7.2.5.1.2.2-1 UE reference architecture for self-desensitization analysis
Although adding bandpass filters can help reduce desensitization level, it will also introduce additional insertion loss to B26 receiver, yet the MSD is expected to be still higher than 20 dB due to finite PCB isolation. Therefore, it is suggested network to avoid simultaneous Tx/Rx operation when the B41 UL and B26 DL 3rd harmonic alignment condition occurs.
<< End of changed section >>
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