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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 was provided in [2]. This contribution provides further measured results on the desensitization 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 6 and for Band 9.
2
Measurement Results
In this section, we present measurement results on the desensitization 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[3].
(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. 
Regarding MPR, two cases were evaluated. One is to meet only ACLR1 requirements (Case 1), and the other is to meet both ACLR1 and ACLR2 requirements (Case 2), in which additional MPR would be applied.

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 6 (800MHz band, FDD)
E-UTRA Band 9 (1.7GHz band, FDD)
	

	3
	ACLR1 requirements
	33 dB (-9dBm/3.84MHz @2.5MHz offset from the Tx band edge)

43 dB (-19dBm/3.84MHz@7.5MHz 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

2.1. Results of 10MHz operation in Band 6
Figure 2 presents the measured results on the receive desensitization for 10 MHz operation in Band 6. For reference, 5MHz operation case is also shown in the figure. It can be confirmed that the leakage power to a receiving channel becomes lower than reference sensitivity level for both Case 1 and Case 2. The leakage noise in Case 2 is lower than that in Case 1 due to the larger MPR. The results indicate that the leakage noise level for 10MHz operation is reduced enough by MPR because the leakage noise levels of 5MHz operation and of 10MHz operation are almost same level. Therefore, it is proposed that 10MHz channel bandwidth can be applied to Band 6. 
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Figure 2 Measured result of leakage noise in Band 6
2.2. Results of 20MHz operation in Band 9
Figure 3 presents the measured results on the receive desensitization for 20MHz operation in Band 9. It can be seen that the leakage power to a receiving channel becomes lower than reference sensitivity level for Case 2, although the leakage power to a receiving channel does not become lower than reference sensitivity level for Case 1. The leakage noise in Case 2 is lower than that in Case 1 due to the larger MPR. From the above results, we confirmed that 20MHz channel bandwidth can be applied to Band 9 by using Additional-MPR for ACLR2. In other words, 20 MHz operation would not be normal channel bandwidth option, but additional one, unless further improvement of duplexer isolation or of PA linearity. The feasibility of 15 MHz operation is FFS, because there are no measured results on this channel bandwidth option so far.
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Figure 3 Measured result of leakage noise in Band 9
Unfortunately, the measured results for other E-UTRA bands could not be provided in this document due to time constraint, but it is felt that the same investigation should be executed in order to derive the maximum channel BW for the E-UTRA channel bandwidth.
3
Conclusions
In this contribution, we presented the measured results on the receive desensitization due to self interfere 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 6 without any desensitization, and that 20MHz channel bandwidth could be applied to Band 9 by using A-MPR for ACLR2.
Based on the results, it is proposed that the attached text proposal is included in the latest version of TR 36.803.
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Attachment: Text proposal for TR36.803 (V0.7.1)
--- Start of text proposal for TR36.803-----

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

	E-UTRA Band
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	1
	
	
	
	
	X
	X
	X
	X

	2
	X
	
	X
	
	X
	X
	X
	X

	3
	X
	
	X
	
	X
	X
	X
	X

	4
	X
	
	X
	
	X
	X
	X
	X

	5
	X
	
	X
	
	X
	X
	X
	X

	6
	
	
	
	
	X
	X
	
	

	7
	
	
	
	
	X
	X
	X
	X

	8
	X
	
	X
	
	X
	X
	
	

	9
	
	
	
	
	X
	X
	[X]
	

	10
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	11
	
	
	
	
	X
	X
	X
	X

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	
	

	33
	
	
	
	
	X
	X
	
	

	34
	
	
	
	
	X
	X
	
	

	35
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	36
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS?
	FFS

	37
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	38
	
	
	
	
	X
	X
	X
	X


5.4.2.2
Additional channel bandwidth 
Background

Additional channel bandwidths can be supported when the data rate on the UL and DL are not symmetrical and  do not require a 1:1 equivalence in Tx and Rx resource block allocation or channel bandwidth. Alternatively, if restricting the Tx bandwidth, on the assumption that reference sensitivity need not be maintained, the following four options are available; 

a) Scheduler assigns the  uplink transmissions orthogonal (in time) and hence allow the UE to transmit with a  bandwidth larger than the nominal bandwidth e.g. HD duplex  FDD operation 
b) Scheduler assigns the TX channel bandwidth. This option would be for the Node-B scheduler to use the Rx sensitivity requirements and likely CQI information to decide how many resource blocks to allocate to a UE.
c) Maximum Reduction in Sensitivity (MRS) This option would be to define UE behaviour in terms of an allowed Maximum Reduction in Sensitivity (MRS) which could be a function of the UL Tx RB allocation and UL Tx maximum output power.  MRS could be used to increase the scheduled Tx bandwidth for some operating bands where a reasonable level of desense (based on further study) is deemed acceptable from a performance and deployment perspective such as a noise or coverage limited scenarios (hot spot or home Node B) where the benefits of high UL data rate can be offered and where the reference sensitivity can be relaxed.
d) No solutions might be needed when additional MPR is applied.
-------------   End of Text proposal for TR36.803 ---------------------
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