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1
Introduction
In the past RAN4 meeting, studies on receive desensitization due to self interfere were contributed in [1]. In the RAN4 45, initial analysis on Band 6 and Band 9 (20MHz case) was provided in [2]. And text proposal for E-UTRA UE channel bandwidth and additional channel bandwidth was agreed with square brackets in [3, 4]. This contribution provides further measured results on the desensitization in Band 5, in Band 6 and in Band 9, which takes into account the effects of Maximum Power Reduction (MPR). Based on the results, we propose the maximum channel bandwidth for Band 5, for Band 6, for Band 9 and for Band 11.
2
Measurement Results
In this section, we present measurement results on the desensitization in Band 5, in Band 6 and Band 9. Measurement condition is listed in Table1. The measurement procedures are summarized in the following:

(Step 1) Transmission signal is transmitted with the maximum output power. It is noted that MPR is applied in order to meet E-UTRA -> UTRA ACLR requirements [5].
(Step 2) The leakage power which passes Duplexer and leaks to a receiving channel is measured
(Step 3) Thermal noise is added to the measured leakage power

(Step 4) The propriety of application of the operation channel BW is determined by comparing with a reference sensitivity level. 
Figure 1 illustrates the calculation level diagram of Leakage noise level in order to clarify how we evaluate the desensitization. Reference sensitivity level is calculated with adding NF = 9dB to thermal noise. The leakage power is included in this NF. On the other hand, in the leakage noise case, first, thermal noise is added to the measured leakage power. Next, real receivers NF which does not include leakage power is added to leakage power with thermal noise. Then we can compare leakage noise level with reference sensitivity level. Therefore, it can be confirmed that the leakage noise do not have impact to reference sensitivity level when the leakage noise level is lower than reference sensitivity level.
Table 1 Measurement condition of channel BW

	#
	Item
	Parameter
	Remarks

	1
	UE output power
	+23.0 dBm
	

	2
	UE operating band
	E-UTRA Band 5 (800MHz band, FDD)

E-UTRA Band 6 (800MHz band, FDD)

E-UTRA Band 9 (1.7GHz band, FDD)
	

	3
	ACLR requirements
	33 dB (-9dBm/3.84MHz @2.5MHz offset from the Tx band edge)
	

	4
	Modulation
	QPSK, 16QAM
	

	5
	Time Windowing
	Raised Cosine, 12 samples
	

	6
	Power amplifier (PA)
	Real GaAs HBT-PA
	Capable to Rel-6 ACLR requirements
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Figure 1 Calculation level diagram

Figure 2 presents the measured results on the receive desensitization for Band 5, for Band 6 and for Band 9. For reference, 5MHz operations for each band are also shown in the figure. 
It can be confirmed that the leakage power to a receiving channel becomes lower than reference sensitivity level for 10MHz operation in Band 5. The results indicate that the leakage noise level for 10MHz operation for Band 5 is lower than reference sensitivity level, although the leakage noise level for 10MHz operation for Band 5 increase a little as compared with it for 5MHz operation for Band 5. From the results, it seems that applying 10MHz channel bandwidth for band 5 might be challenging. However, it is noted that WCDMA PA which imitates LTE PA by increasing input voltage was used in these experiments, and the leakage noise in the actual PA developed for LTE (including compatible PA with LTE, WCDMA and HSPA) would be improved. Therefore, we propose that 10 MHz channel bandwidth should be specified as nominal channel BW in TS 36.101. 
It can be confirmed that the leakage power to a receiving channel becomes lower than reference sensitivity level for 10MHz operation in Band 6. In this examination, common Duplexer of Band 5 and of Band 6 is assumed. From the result it can be confirmed that 10 MHz channel bandwidth can be applied to Band 6 even when common Duplexer of Band 5 and of Band 6 is applied.
It can be seen that the leakage power to a receiving channel for 10MHz becomes lower than reference sensitivity level for Band 9, although the leakage power to a receiving channel for 15MHz and 20MHz does not become lower than reference sensitivity level. From the above results, we confirmed that 15MHz and 20MHz channel bandwidth can be applied to Band 9 by using Additional-MPR or option for additional channel bandwidth. In other words, 15MHz and 20 MHz operation would not be normal channel bandwidth option, but additional one, unless further improvement of duplexer isolation or of PA linearity.
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Figure 2 Measured result of leakage noise
Regarding band 11, it is expected that the situation would be more problematic due to large TX/RX pass bandwidth and small TX-RX duplex gap, although we have not finalized the investigations. Therefore, it is proposed that only 5 MHz should be defined as nominal channel bandwidth and others should be as additional one.

3
Conclusions
In this contribution, we presented the measured results on the receive desensitization due to self interfere for Band 5, for Band 6 and 9. In the measurements, the effects of MPR were taken into account in order to evaluate actual performance in more realistic operation. The results indicated that 10MHz channel bandwidth could be applied to Band 5, to Band 6 and to Band 9 without any desensitization.
Based on the results, it is proposed that the attached text proposal is included in the latest version of TS 36.101.
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--- Start of text proposal for TS36.101-----

5.4.2.1 Nominal channel bandwidth

Table 5.4.2-1 specifies the nominal channel bandwidth which are supported for the E-UTRA band 
Table 5.4.2-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth
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5.4.2.2
Additional channel bandwidth
The following additional channel bandwidth can be supported if certain relaxations of the UE performance are allowed or UE functionality is limited. These relaxations and limitations are TBD.
Table 5.4.4.2-1: Additional E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
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-------------   End of Text proposal for TS36.101 ---------------------































[image: image3.emf]-105

-104

-103

-102

-101

-100

-99

-98

-97

-96

-95

-94

-93

-92

-91

-90

5MHz10MHz 5MHz10MHz 5MHz10MHz15MHz20MHz

Leakage noise [dBm/3.84MHz]

QPSK

16QAM

Reference sensitivity level

band 5 band 9 band 6

[image: image4.emf]Thermal noise level

NF=9dB

(include Leakage power)

Reference Sensitivity level

Thermal noise level

Leakage power level

＋ ＋

NF

(Real receiver’s NF)

Leakage noise level

OK

