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1
Introduction
In the RAN4 #71 Seoul meeting, REFSENS for CA_1-3 was discussed intensively and a WF was agreed [1]. There were a lot of email discussions on this topic after the Seoul meeting. This contribution provides simulation results of REFSENS for CA_1-3, for both edge-to-edge gap of 60 MHz and edge-to-edge gap of 40 MHz, and proposes to choose only one case for inclusion into 36.101.

2
Simulation assumptions
Simulation assumptions in this study are listed below.

· Counter IM3 rejection: 60 dBc
· Carrier leakage rejection: 25 dBc
· I/Q imbalance (Image suppression): 25 dBc
· Duplexer attenuation: 50 dB
· Noise floor: -140 dBm/Hz at the PA output
· PA operating point: UTRA_ACLR1, UTRA_ACLR2, and E-UTRA_ACLR satisfied at full output power (22dBm at antenna port) for full RB allocations with 20MHz bandwidth using QPSK. Post-PA loss of 4 dB is assumed.
· The maximum allowable number of UL resource blocks of Band 1 should be set such that the transmitter leakage is kept below -109.5 dBm, -106.5 dBm, -104.7 dBm, and -103.5 dBm on 5 MHz, 10 MHz, 15 MHz, and 20 MHz DL carrier of Band 3 respectively, which corresponds to about 0.3 dB REFSENS degradation.
· As the default configuration, the UL resource blocks are located as close as possible to the downlink operating band of Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth.
The following figures show the Band 3 and Band 1 spectrum. The minimum distance between Band 1 UL and Band 3 DL is 40 MHz.
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Figure 2-1: Band 3 spectrum
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Figure 2-2: Band 1 spectrum

3
Simulation results and discussion
The following table provides the simulation results of Band 1 TX leakage on Band 3 RX, and the analysis of Band 3 REFSENS degradation due to Band 1 TX leakage, for the separation gaps of 60 MHz and 40 MHz.


Table 3-1: Band 1 TX leakage on Band 3 RX, and Band 3 REFSENS degradation
	Band 1 TX BW in MHz
	Band 3 RX BW in MHz
	Band 3 RX tolerance in dBm

(corresponding to 0.3dB REFSENS degradation)
	Band 1 TX leakage on Band 3 RX BW in dBm
	Band 3 REFSENS degradation due to Band 1 TX leakage in dB (assuming UE NF=9dB)

	
	
	
	TX 20 MHz with 50 RB, Gap 60 MHz
	TX 20 MHz with 25 RB, Gap 40 MHz
	TX 20 MHz with 50 RB, Gap 60 MHz
	TX 20 MHz with 25 RB, Gap 40 MHz

	20
	5
	-109.5
	-107.6
	-106.0
	0.45
	0.64

	20
	10
	-106.5
	-104.9
	-103.2
	0.42
	0.61

	20
	15
	-104.7
	-103.3
	-101.7
	0.41
	0.58

	20
	20
	-103.5
	-102.3
	-100.8
	0.38
	0.53


Our simulation results show that for the following two cases, the transmitter leakages are higher than the tolerances which correspond to 0.3 dB REFSENS degradation. The REFSENS degradations for Case A are 0.45, 0.42, 0.41, and 0.38dB, for RX BW of 5, 10, 15, and 20MHz, respectively. The REFSENS degradations for Case B are 0.64, 0.61, 0.58, and 0.53dB, for RX BW of 5, 10, 15, and 20MHz, respectively.
Case A: Edge-to-edge gap of 60 MHz, Band 1 UL TX 20 MHz with 50 RB, Band 3 DL RX of 5/10/15/20 MHz

Case B: Edge-to-edge gap of 40 MHz, Band 1 UL TX 20 MHz with 25 RB, Band 3 DL RX of 5/10/15/20 MHz

It is obvious that the smaller the edge-to-edge gap, the smaller number of RB in the Band 1 UL TX. It is unnecessary to have both cases in the 36.101. 
Compared to the TX noise in RX band there are additional receiver based degradations of the receiver sensitivity due to the small possible TX/RX distance. These are IM2, LO phase noise, baseband filtering issues and possible receiver overload. Checking the receiver performance we see that a RX degradation of 3dB may occur and therefore we propose a relaxation of 3dB for the case of 40 MHz.
4
Conclusion

Based on the above simulation results and discussion, we propose to choose only one case to be included into 36.101, either edge-to-edge gap of 60 MHz or edge-to-edge gap of 40 MHz.
5
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