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1 Introduction
The coexistence interference between LTE and ISM （WLAN and Bluetooth） in-device has been discussed in the new study item [1].The method by raising guard band has been suggested in [2] without the actual effect. In this contribution we propose some experimental results and suggestions of WLAN and LTE working in-device for band 40 and band 7 separately.
2 Experimental assumptions
We focus on the coexistence scenario that WLAN and LTE within the same device working in adjacent frequencies or sub-harmonic frequencies, Bluetooth is not considered in this contribution. The performance degradation of LTE working in-device is evaluated by measuring the EVM from the received LTE constellation. 
The minimum requirement about EVM for LTE is given in [3]. In this experiment, when QPSK modulation and EVM>17.5%, the interference is considered unacceptable. In table 3, we use “Fail” to mark this situation.
The minimum requirement about EVM for WLAN is given in 802.11g standard. When 54Mbps and EVM>5.62%, the interference is considered unacceptable. In table 4, we also use “Fail” to mark this situation.
2.1 Experimental assumptions for band40
The carrier distribution of WLAN and LTE is shown in the figure 1.
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Fig1 the carrier distribution of WLAN and LTE for band 40
The degradation of victim will be serious, when aggressor’s centre frequency closest to victim’s band .From above fig, we know that 2412MHz is closest to band 40, so we only concern WLAN working at the center frequency 2412MHz.According to the different center frequency space between WLAN and LTE, three cases are considered in the table as follow:
Table1 Test assumptions for band40
	CASE
	Case1
	Case2
	Case3

	WLAN Center Frequency  （MHz）
	2412
	2412
	2412

	WLAN Channel Bandwidth（MHz）
	20
	20
	20

	LTE Center Frequency  （MHz）
	2390
	2385
	2375

	LTE Channel Bandwidth（MHz）
	20
	20
	20

	WLAN POWER （dBm）
	20
	20
	20

	ACLR1（dB）
	-34
	-34
	-34

	ACLR2（dB）
	-51
	-51
	-51


2.2 Experimental assumptions for band7
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Fig2 the carrier distribution of WLAN and LTE for band 7
For band7 we only pay attention to WLAN working at the center frequency 2472MHz. According to the different center frequency space between WLAN and LTE, three cases are also considered in the table as follow:
Table2 Test assumptions for band 7
	CASE
	Case1
	Case2
	Case3

	WLAN Center Frequency  （MHz）
	2472
	2472
	2472

	WLAN Channel Bandwidth（MHz）
	20
	20
	20

	LTE Center Frequency  （MHz）
	2510
	2515
	2525

	LTE Channel Bandwidth（MHz）
	20
	20
	20

	LTE POWER （dBm）
	23
	23
	23

	ACLR1（dB）
	-32
	-32
	-32

	ACLR2（dB）
	-50
	-50
	-50


3 Experimental results and suggestion
The experimental setup for measuring WLAN impact on LTE link is shown in appendix (Fig3 and Fig4).
3.1 Experimental results for band 40
Table3 EVM test results for band40
	
	Case
	Case1
	Case2
	Case3

	
	ISO(dB)
	20
	30
	40
	50
	60
	20
	30
	40
	50
	60
	20
	30
	40
	50
	60

	Signal power

（LTE）
	-70dBm
	Fail
	Fail
	Fail
	Fail
	Fail
	Fail
	Fail
	Fail
	Fail
	17.37
	Fail
	Fail
	Fail
	15.89
	13.69

	
	-65dBm
	Fail
	Fail
	Fail
	12.72
	16.32
	Fail
	Fail
	Fail
	12..58
	11.94
	Fail
	Fail
	Fail
	11.63
	10.32

	
	-60dBm
	Fail
	Fail
	Fail
	6.89
	9.37
	Fail
	Fail
	Fail
	6.65
	6.84
	Fail
	Fail
	Fail
	6.41
	6.28


In table 3 ISO is the Isolation between WLAN and LTE at the antenna connector; signal power is the eNB signal at the LTE receiver.
From the table we can conclude that:
1. When LTE working at the center frequency 2390MHz or 2385MHz, the ISO between WLAN
and LTE requires more than 60dB.
2. When ISO between WLAN and LTE is about 50dB, only Case 3 (LTE works at the center frequency 2375MHz) can normally work. 
From the above conclusions we know that ISO should be 50dB when the center frequency space 37MHz. Even if the ACLR2 can reduce to -60dB through filter, ISO also requires about 41dB.but this is very difficult to do for In-device, so we give suggestion as fellow:
Increase more center frequency space (>37MHz) between WLAN and LTE or using other method like TDM for Band 40.
3.2 Experimental results for band 7
Table4 EVM test results for band7
	
	Case
	Case1
	Case2
	Case3

	
	ISO(dB)
	20
	30
	40
	50
	60
	20
	30
	40
	50
	60
	20
	30
	40
	50
	60

	Signal power

（WLAN）
	-50dBm
	Fail
	Fail
	5.50
	5.37
	5.09
	Fail
	5.35
	5.17
	4.90
	3.69
	5.45
	4.86
	4.49
	3.97
	2.89

	
	-45dBm
	Fail
	Fail
	3.36
	3.02
	2.89
	Fail
	3.65
	3.71
	3.47
	2.20
	4.29
	3.44
	3.31
	2.39
	2.08

	
	-40dBm
	Fail
	Fail
	1.71
	1.53
	1.09
	3.37
	2.87
	1.69
	1.39
	0.89
	3.15
	2.69
	2.09
	1.84
	0.81


In table 4 ISO is the Isolation between LTE and WLAN at the antenna connector; signal power is the WLAN signal at the WLAN receiver.

From the table we can conclude that:
1. When LTE working at the center frequency 2510MHz, the ISO between WLAN and LTE requires more than 40dB.
2. When LTE working at the center frequency 2515MHz or 2525MHz, the ISO between WLAN and LTE requires about 30dB and 20dB separately. If the ACLR2 can reduce to -60dB from -50dB through filter, ISO requires about 20dB and10dB separately, and this is feasible for in-device.
From the above conclusions suggestion is given for band7 as fellow:
The center frequency 2510MHz in band 7 can not be used for UL, and only use the remaining center frequencies for LTE when WLAN working on the center frequency 2472MHz.
4 Summary
In this contribution, we provide some experimental results by simulating the actual scenario that WLAN and LTE work in-device, based on these results two proposals are put forward:
1. Increase more center frequency space (>37MHz) between WLAN and LTE or using other method like TDM for Band 40.
2. The channel of center frequency 2510MHz in band 7 can not be used for UL, and only use the remaining center frequencies for LTE when WLAN working on the center frequency 2472MHz.
5 Appendix
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Fig3 the experimental setup for measuring WLAN impact on LTE link
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Fig4 the experimental setup for measuring band7 impact on WLAN
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