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1. Introduction
In RAN4#49bis meeting, the contribution on reference sensitivity requirements for Extended UMTS/LTE 800 was proposed [1] where the requirement for only extended UMTS 800 UE receiver was approved. In this document, reference sensitivity power level requirements for extended LTE 800 UE receiver are proposed. The reference sensitivity QPSK PREFSENS for Band [18] and [19] is based on the technical conditions informed in [2] and [3], which was already proposed in [1]. Therefore, Maximum uplink configuration for reference sensitivity is a major topic of discussion.
Finally, text proposal for the WI TR [4] is provided for approval.

2. Brief recall
As shown Figure 1, extended LTE 800 is going to use the following frequency arrangement:
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Figure 1 Frequency arrangement for Band [18] and [19]
According to the above frequency arrangement, Band [18] and [19] have the same reference sensitivity power level due to the same duplex distance, the same pass bandwidth and the same duplex gap defined for each operating band. 
In addition, as previously shown by [1], it is verified that the reference sensitivity level of Band [XIX] for extended UMTS 800 is the same as that of Band VI. Therefore, the same reference sensitivity power level of Band 6 for each 5MHz and 10MHz channel bandwidth is applied to that of Band [18] and [19] respectively. The reference sensitivity QPSK PREFSENS for the 15 MHz Channel bandwidth could be derived according to the channel bandwidth scaling. The above evaluations are summarized in Table 1 and 2 as follows.

Table 1 Reference sensitivity QPSK PREFSENS 

	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	6
	-
	-
	-100
	-97
	-
	-
	FDD

	[18]
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	[19]
	-
	-
	-100
	-97
	-95.2
	-
	FDD


Table 2 Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	6
	-
	-
	[25]
	[25]
	-
	-
	FDD

	[18]
	-
	-
	[25]
	[25]
	TBD
	-
	FDD

	[19]
	-
	-
	[25]
	[25]
	TBD
	-
	FDD


Therefore, in the following section, the maximum uplink configuration for reference sensitivity for the 15MHz channel bandwidth is investigated and proposed.
3. Evaluation of receiver desense due to self interference
To evaluate the maximum number of RBs used in the associated UL in the 15MHz channel bandwidth for Band [18] and [19] to satisfy the reference sensitivity QPSK PREFSENS, the self-desense from the associated transmitter operating on the same platform which created by TX spurious emission falling into the duplex receive channel is considered [5]. In the measurement, the leakage noise level is measured under the following test conditions as shown in Table 3. It should be noted that as a prerequisite, a certain implementation margin is incorporated and typical Tx-Rx isolation is assumed by 45dB.
Table 3 Test conditions

	#
	Item
	Parameter

	1
	UE output power
	+22.0 dBm[1]

	2
	UE operating band
	E-UTRA Band [19]

	3
	Channel BW
	5MHz
	10MHz
	15MHz

	4
	Number of RBs
	25

	5
	Modulation
	QPSK

	6
	Position of RBs
	Upper Edge of the Tx band

	７
	Noise from RFIC
	-131dBm/Hz

	Note1: The default allowed MPR 1dB is subtracted.
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Figure 2 Noise level falling into Rx band
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Figure 3 Extended version of Figure 2
Table 4 Noise Level falling into Rx band
	　
	channel bandwidth

	
	5MHz (885 - 890)
	10MHz (880 - 890)
	15MHz (875 - 890)

	Noise [dBm/Hz]
(average)
	-174.9 
	-174.8 
	-174.5 


From the results presented in Figure 2 and 3, the leakage noise level for 15MHz channel bandwidth meets the target value, i.e., thermal noise, -174dBm/Hz. In addition, compared and contrasted with the leakage noise level for 5MHz, 10MHz and 15MHz channel bandwidth, as shown Table 4, it can be seen that the difference is significantly small. Therefore, it is reasonable to define the same maximum number of RBs for 15MHz channel bandwidth as that of 5MHz and 10MHz channel bandwidth. The evaluation stated above is also applied to Band [18].
5. Conclusion

In this contribution, the reference sensitivity power level requirements for extended LTE 800 are proposed as follows. 
Table 5 Reference sensitivity QPSK PREFSENS 

	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	6
	-
	-
	-100
	-97
	-
	-
	FDD

	[18]
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	[19]
	-
	-
	-100
	-97
	-95.2
	-
	FDD


Table 6 Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	6
	-
	-
	25
	25
	-
	-
	FDD

	[18]
	-
	-
	[25]
	[25]
	[25]
	-
	FDD

	[19]
	-
	-
	[25]
	[25]
	[25]
	-
	FDD


Text proposal for the WI TR [4] is attached in the following pages. 
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6.4.3 Reference sensitivity power level
6.4.3.1 Direction of investigation for LTE
The details of the extended Band A and Band B are described in Figure 6.4.3.1-1. It should be noted that they have the same pass bandwidth and duplex gap. As the reference sensitivity mostly depends on the difference in pass bandwidth and duplex gap, we assume that the same reference sensitivity could be applied for both Band A and Band B. 
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Figure 6.4.3.1-1 Frequency arrangement for new Bands

6.4.3.2 Evaluation of the reference sensitivity of Band A and Band B for LTE
The section 5.4.2 shows that the reference sensitivity of Band B for UMTS is the same as that of Band VI. Therefore, we propose to apply the same reference sensitivity requirement of Band 6 for Band B in the case 5MHz and 10MHz channel bandwidth. Reference sensitivity power levels for the 15 MHz Channel bandwidths could be derived by scaling according to the number of resource blocks. 

The same requirement can be applied to Band A as both bands have the same pass bandwidth and duplex gap. 

6.4.3.3 Proposal of reference sensitivity of Band A and Band B for LTE
According to the evaluation in section 6.4.3.2, the proposed requirements for TS36.101 are summarized in Table 6.4.3.3-1.

Table 6.4.3.3-1 Reference sensitivity QPSK PREFSENS 

	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	6
	-
	-
	-100
	-97
	-
	-
	FDD

	A
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	B
	-
	-
	-100
	-97
	-95.2
	-
	FDD


6.4.3.4 Evaluation of maximum uplink configuration of Band A and Band B for LTE
The maximum uplink configuration for reference sensitivity for TS36.101 is needed for further study as listed in Table 6.4.3.4-1. 
Table 6.4.3.4-1Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	6
	-
	-
	25
	25
	-
	-
	FDD

	A
	-
	-
	[25]
	[25]
	[25]
	-
	FDD

	B
	-
	-
	[25]
	[25]
	[25]
	-
	FDD


------------- < End of text Proposal for TRxx.xxx > -----------------































































































































































































































































































































































































































































































































































Target noise level:-174dBm/Hz
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