3GPP TSG-RAN WG4 #78                                              R4-160384
Malta, February 15th – 19th, 2016
Agenda item:
5.5.1
Source: 
MediaTek Inc. 
Title: 
B46 REFSENS relaxations 
Document for:
Discussion  
1
Introduction
Although the LAA work item has been closed in last RAN4 meeting with the associated RF requirements introduced in 36.101 [1], the issue on potential sensitivity degradation in B46 due to UL harmonics and insufficient cross-band isolation had not been addressed. This contribution is intended to raise the concern of potential sensitivity degradation in B46 and initiate the discussion on how to mitigate this issue in LAA standardization.
2
Discussion
B46 in LAA is considered a supplement DL band for CA which shall always be paired with a licensed band in operation. The REFSENS was defined when license band UL is transmitting under PUMAX, according to the specifications. Although the work item has been closed in last RAN4 meeting, the issue on potential sensitivity degradation in B46 due to UL harmonics and insufficient cross-band isolation had not been addressed, as will be detailed below.
2.1 Desensitization caused by UL harmonics          
In Rel-13 WI, B1, B2, B3, B4, B7, B41, and B42 had been introduced as the licensed bands to pair with B46 for LAA operation [1]. Among them the B1, B2, B3, B4 UL 3rd harmonic and B41 UL 2nd harmonic, as shown in Table 2.1-1, can fall into B46 to potentially cause desensitization, like other class A2 CA.
	Licensed Band
	B46 Range (MHz)

	
	5150 - 5925

	
	UL Range (MHz)
	Order
	Harmonic Range (MHz)

	B1
	1920 - 1980
	3x
	5760 - 5940

	B2
	1850 - 1910
	3x
	5550 - 5730

	B3
	1710 - 1785
	3x
	5130 - 5355

	B4
	1710 - 1755
	3x
	5130 - 5265

	B41
	2496 - 2690
	2x
	4992 - 5380


Table 2.1-1 Licensed band UL harmonics falling into B46 
Since B46 is an unlicensed band with relatively wide frequency range, the LAA operation should have the freedom to avoid the B46 frequency allocation to be aligned with the UL harmonics. As a result, RAN4 had reached a consensus that for LAA class A2 CA, no harmonic filter would be introduced. However, in the current technical specifications, neither the avoidance of UL harmonic interference nor MSD had been defined. This may result in UE failed to compliant with B46 REFSENS requirement.

To resolve this potential issue, two options can be considered in the technical specifications,

Option 1: No MSD to be defined. But a note is needed to describe the REFSENS exception frequency range where the UL harmonics can cause sensitivity degradation.
Option 2: Define MSD (without harmonic filter) and the applicable frequency ranges.      

2.2 Desensitization due to insufficient cross-band isolation           
Like FDD band duplexer Tx-Rx isolation requirement, the LAA cross-band isolation also desires 50 dB or better performance in order to avoid Tx induced REFSENS degradation. Unfortunately, many off-the-shelf duplexers in 1.7 GHz to 2.0 GHz range are deficient at B46 rejection on the transmit filter. Figure 2.2-1 shows an example of a B3 duplexer Tx-ANT wide-band frequency response, where the typical rejection level at B46 is only 25 dB. Although a common triplexer or a separate antenna may provide an additional 10 to 15 dB isolation, the total isolation is still short from 50 dB target. Table 2.2-1 further summaries the B3 duplexer Tx-ANT rejection performance at B46 from three filter vendors which all show the similar performance. Coincidentally, the similar Tx filter characteristic can also be seen in B1, B2, and B4 duplexers. 
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Figure 2.2-1 A B3 duplexer Tx wide-band frequency response 
	B3
	Tx Rejection @ B46 (dB)

	Vendor
	Min.
	Typ.

	A
	16
	25

	B
	8
	24

	C
	15
	24


Table 2.2-1 B3 duplexer Tx rejection at B46 from three filter vendors
In addition to the concern of licensed band duplexer Tx rejection performance at B46, the B46 filter rejection at licensed band Tx range also needs to be considered. Table 2.2-2 summarizes the B46 preliminary filter rejection performance from three vendors. It can be seen that the rejection at low and high band ranges likely is sufficient, while it may not be adequate for B42.  
	B46
	IL @ 600 to 2700 MHz
	IL @ 2950 to 3850 MHz

	Vendor
	Min.
	Typ.
	Min.
	Typ.

	A
	41
	45
	30
	

	B
	41
	50
	30
	33

	C
	
	37
	
	29


Table 2.2-2 B46 filter rejection at licensed bands from three filter vendors
Since the sensitivity degradation caused by insufficient cross-band isolation would affect the entire operation band, relaxation for B46 REFSENS shall be considered. As the isolation performance is band dependent, it is suggested to evaluate the relaxation requirement for each paired licensed band.
3
Conclusion
In this contribution, we raised the concern that B46 REFSENS may be degraded due to licensed band UL harmonic interference and insufficient cross-band isolation which has not been addressed in current technical specifications. 
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