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1 Introduction

In the last RAN4 #65 meeting, the REFSENS test methodology agreed and companies are encouraged to determine the number and positions of allocated RBs in PCC of the UL operating band [1].
In this contribution, we provide the REFSENS simulation in Band 25. The test was performed to find the number of allocated RB and the starting position of allocated RBs in 1UL PCC to avoid the desensitization due to transmitter leakage [2].
2 REFSENS simulation test configurations for NC intra-band CA
In this section, the simulation assumptions for REFSENS of NC intra-band CA are given based on the reference Tx and Rx architectures agreed in [3], which are given in the following.
· Tx and Rx architecture[3] : Single PA, two receiver antenna model (main +diversity) 
· Channel Bandwidth (PCC+SCC)
· 5MHz+5MHz, 5MHz+10MHz, 10MHz+5MHz and 10MHz +10MHz
· Sub-block Gap between PCC and SCC
· 0~55 MHz
· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc
· PA operating point : Pout = 22dBm when full RBs allocated in REL-8 100RB QPSK
· Duplexer attenuation : 50dB
· Insertion loss : 3dB

· Noise Floor : -140dBm/Hz at the PA output
In this contribution, we propose the uplink configurations for REFSENS test requirements with QPSK modulation.
3 Analysis for REFSENS
In this section, we provide REFSENS simulation results under the upper simulation assumption.
To avoid desensitization due to transmitter leakage, the maximum allowable number of RBs in 1 UL configurations could be restricted. More specifically, the maximum allowable number of UL resource blocks should be set such that the Tx leakage is kept below -109 dBm/5MHz and -106 dBm/10MHz for 5 MHz and 10 MHz DL channel bandwidth, respectively [2]. If UL resource block allocation is impossible without desensitization, the UL resource allocation is shifted toward the far-off end of the UL operating band. 
From simulation assumption, duplexer attenuation is assumed as 50dB, so the maximum allowed Tx leakage level is under the -66dBm/MHz as shown in Figure 1 and Figure2.
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Figure 1. TX leakage levels at the 5MHz at the started position in 9th RB
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Figure 2. TX leakage levels at the 10MHz at the started position in 9th RB 
From the figure 1 and 2, we can see that the case of 15RBs allocation in only 1UL PCC cannot satisfy the current REFSENS requirements for Band25 UE.

But, it can be possible to meet the current REFSENS requirements by shifting the allocation position far-off end of the UL operating band. 

Hence, we provided the simulation results for the desensitization level according to the started RB position for the 10MHz 1UL PCC configuration in figure 3 and 4.
[image: image3.png]De-sensitization [dB]

14

12

10

0.8

0.6

04

02

0.0

10MHz+10MHz

r‘ g *—0|

0 10 20 30 40

RB Start position of PCC UL

50

—4—10RBs
—#—5RBs





Figure 3 Desensitization level according to the RB start position at 10MHz+10MHz configuration.
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Figure 4 Desensitization level according to the RB start position at 10MHz+5MHz configuration.
And also, we provided the simulation results for the desensitization level according to the started RB position for the 5MHz 1UL PCC configuration in figure 5 and 6.
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Figure 5 Desensitization level according to the RB start position at 5MHz+10MHz configuration.
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Figure 6 Desensitization level according to the RB start position at 5MHz+5MHz configuration.
Based on these simulation results, we propose the table 1 for the REFSENS configuration to avoid desensitization in Band25 DL UEs. 
Table 1: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	ΔFblock / [MHz]
	PCC allocation
	Duplex mode

	CA_25A_25A
	25RB+25RB
	[30.0] < ΔFblock ≤ 55.0
	[10]
	FDD

	
	
	0.0 < ΔFblock ≤ [30.0]
	[25]1
	

	
	25RB+50RB
	[25.0] < ΔFblock ≤ 50.0
	[10]
	

	
	
	0.0 < ΔFblock ≤ [25.0]
	[25]1
	

	
	50RB+25RB
	[15.0] < ΔFblock ≤ 50.0
	[10]4
	

	
	
	0.0 < ΔFblock ≤ [15.0]
	[32]1
	

	
	50RB+50RB
	[10.0] < ΔFblock ≤ 45.0
	[10]5
	

	
	
	0.0 < ΔFblock ≤ [10.0]
	[32]1
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
ΔFblock is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart [33].
NOTE 5:
5 refers to the UL resource blocks shall be located at RBstart [7].


4 Conclusions

In this contribution we provided the REFSENS simulation results for the NC intra-band CA in Band 25. From these simulations, we propose the number and the starting position of allocated RBs in 1UL PCC to avoid the desensitization due to transmitter leakage in Table 1.
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