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1. Introduction

For band 20 the 15 MHz bandwidth REFSENS and minimum uplink configuration for reference sensitivity figures are in brackets which means those are under consideration. Currently 15 MHz REFSENS is three dB relaxed compared to band 3. Other bandwidths have same REFSENS than band 3. Reason for this is relaxation comes from narrow UL-DL separation combined for larger channel bandwidths which lead to situation where own Tx intermodulation causes desensitization. 
2. Discussion
15 MHz Bandwidth

In this contribution we study similar approach for 15 MHz bandwidth REFSENS as we have done for 20 MHz bandwidth. Reason for this is that also for 15 MHz bandwidth the narrow UL-DL separation combined to large channel bandwidths are causing intermodulation products  to desensitize on own Rx band. Difference between 15 and 20 MHz bandwidths are that for 20 MHz the 5th order products are causing the desensitization and for 15 MHz it is the 7th order intermodulation products.

In following study we have used simulation assumptions as listed in Table 1.

Table 1Simulation assumptions
	Power amplifier operating point
	

	UTRAACLR1
	36 dBc

	Modulator impairments
	 

	IQ-Imbalance
	25 dBc

	Carrier leakage
	25 dBc

	Duplex-filter Tx to Antenna port attenuation at Rx band
	 45 dB

	No Rx diversity gain
	


As explained above from Figure 1 we can see how 7th order IMD products are causing 1.2 dB desensitization for 15 MHz channel bandwidth.
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Figure 1 RB_Start=0 / RB_length=1 / A-MPR =0 / desense = 1.2 dB
In Table 2 below we are presenting desensitization for some RB_Start and RB_lenght combinations for 15 MHz bandwidth. From that table it can be observed that if RB_start > 10 then desensitization is below 0.5 dB which is on acceptable level. This is valid for both 1 and 25 RB allocations.
Table 2 Desensitization for 0 db A-MPR
[image: image2.emf]desense for A-MPR = 0

RB_lenght

RB_Sart 1 25

0 1.2 0.7

5 1.2 0.5

10 0.5 0.4

11 0.4 0.4


Next we show how much Tx power reduction is needed for meeting the band 3 REFSENS figures. Figure 2 below presents a spectrum of signal similar to Figure 1 with the exception that in this case 2 dB of A-MPR is applied. The use of A-MPR reduces desensitization from 1.2 dB to 0.2 dB for this allocation.
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Figure 2 RB_Start=0 / RB_length=1 / A-MPR =2 / desense = 0.3

In Table 3  we list desensitization values for various UL configurations with A-MPR = 2 dB. In all cases the desensitization equal is less than 0.3 dB, which indicates that 2 dB of A-MPR should be adequate to meet the performance requirements for band 20. 

Table 3Desensitization for 2 db A-MPR
[image: image4.emf]desense for A-MPR = 2

RB_lenght

RB_Sart 1 25

0 0.3 0.3

5 0.3 0.3

10 0.2 0.2

11 0.2 0.2


Figure 4 shows spectrum of RB_Start=11 / RB_length=25 allocation with A-MPR =0. This allocation causes desensitization of 0.4 dB which is on acceptable level.
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Figure 4 RB_Start=11 / RB_length=25 / A-MPR =0 / desense = 0.4

20 MHz Bandwidth

Recent studies [1] have shown that the region B for 20 MHz case is not needed in NS_10.

New NS_10 table
In Table 4 we propose new NS_10 table based on findings presented in this paper for 15 MHz and findings in Qualcomm contribution [1] for 20 MHz. 
Table 4 new NS_10 table

	20 MHz BW 
	Region A

	RB_start1
	[0 – 15]

	L_CRB2 [RBs]
	[1-25]

	 A-MPR [dB]
	≤[5]

	15 MHz BW 
	Region A

	RB_start1
	[0 – 10]

	L_CRB2 [RBs]
	[1-25]

	 A-MPR [dB]
	≤[2]

	Note

1               RB_start indicates the lowest RB index of transmitted resource blocks

2               L_CRB is the length of a contiguous resource block allocation

3               For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

4               For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


For the UE maximum output power modified by A-MPR, the power limits specified in subclause 6.2.5 apply.

3. Conclusion

In this contribution we propose modifications to NS_10 table.
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