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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]. In this contribution we give the required Minimum Center Frequency Space for LTE and WLAN working in-device by experiment. And base on the analysis for band 40 and band 7 separately, two proposals are put forward.
Minimum Center Frequency Space: when LTE and WLAN working in-device, the space of center frequency between LTE and WLAN can not be too small, or it would cause serious in-device coexistence, so we will define the minimum space as Minimum Center Frequency Space in this contribution.
2 Experimental assumptions
In this experiment，we only focus on the impact between LTE and WLAN. Like [2], we also use EVM to show the performance degradation of LTE or WLAN working in-device. When EVM exceeding the limit, we change the center frequency space by Moving LTE away from WLAN .Table 1and table 2 shows the experimental assumptions for LTE and WLAN separately.
Table1 LTE experimental assumptions
	LTE experimental assumptions
	

	LTE Channel Bandwidth（MHz）
	20

	LTE POWER （dBm）
	23

	ACLR1（dB）
	-32

	ACLR2（dB）
	-50

	the eNB signal at the LTE receiver（dBm）
	-70


Table2 WLAN experimental assumptions
	WLAN experimental assumptions
	

	WLAN Channel Bandwidth（MHz）
	22

	WLAN POWER （dBm）
	20

	ACLR1（dB）
	-34

	ACLR2（dB）
	-51

	WLAN signal power at the WLAN receiver.（dBm）
	-50


3 Experimental results and suggestion
3.1 Experimental results Experimental results about Minimum Center Frequency Space
The experimental setup for measuring WLAN impact on LTE link or LTE impact on WLAN is shown in appendix (Fig2 and Fig3).
Table3 Experimental results about Minimum Center Frequency Space
	Aggressor-
	Victim
	Minimum Center Frequency Space（MHz）

	
	
	Antenna isolation

	
	
	10dB
	15dB
	20dB

	LTE band 40
	WLAN
	58MHz
	52MHz
	50MHz

	WLAN
	LTE band 40
	56MHz
	50MHz
	46MHz

	LTE band7
	WLAN
	60MHz
	52MHz
	50MHz


Note: the number of RB for band40 or band7 is 100RB and the moving step for LTE away from WLAN is 2MHz in above experiment.
From the above table we can conclude that:

1. For band 40 or band 7 ,when LTE working at the center frequency f1 and WLAN working at the center frequency f2 , the space of center frequency between LTE and WLAN need to meet:
                [image: image1.png]f1 — £2| = Minimum Center Frequency Space




2. The antenna isolation is a great impact on the Minimum Center Frequency Space between LTE and WLAN, so we should try to increase the antenna isolation to decreasing Minimum Center Frequency Space.
3. The band is divided into satety zone and danger zone by considering Minimum Center Frequency Space.
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Fig1 the safety zone and danger zone
From the Fig1 we can see that the size of danger zone for band 7 is smaller than danger zone for band 40.For antenna isolation=15dB, the size of danger zone for band 40 is 40 MHz, but 24 MHz for band 7. There are only 2 center frequencies in the danger zone for band 7, but there are about 5 center frequencies for band 40, according to center frequency distribution of band 40 and band7 in [3].
3.2 Some experimental results for band 7
From the previous section we can see that there are only 2 center frequency (2510MHz and 2515MHz) for band7 in danger zone for antenna isolation=15dB, so in this section we focus on these two center frequency. As well know, if we can schedule UE with collocation activity in resource blocks which are higher side (near PUCCH) in frequency to provide more separation, the filters can work properly and the in-device coexistence will be mitigated. 
Table4 Experimental results about Minimum Center Frequency Space
	
	Antenna isolation

	
	10dB
	15dB
	20dB

	Band7:2510MHz

WLAN:2472MHz
	100RB

Start=0
	fail
	fail
	fail

	
	50RB

Start=50
	fail
	fail
	ok

	
	25RB

Start=75
	ok
	ok
	ok

	Band7:2515MHz

WLAN:2472MHz
	100RB

Start=0
	fail
	fail
	ok

	
	50RB

Start=50
	ok
	ok
	ok

	
	25RB

Start=75
	ok
	ok
	ok


NOTE: we use “Fail” to mark this situation that EVM> 5.62%, and use “OK” mark this situation that EVM<=5.62%.
Based on the above analysis, two suggestions are given for band40 and band 7 as fellow:

· For band 40, because of too many center frequencies in danger zone, it is not suitable for cleaning up the coexistence interference by moving LTE away from WLAN or moving WLAN away from LTE
· For band 7, because of fewer frequencies in danger zone, you can move LTE away from WLAN or limit RB distribution to clean up the coexistence interference.
4 Summary
In this contribution we give the required Minimum Center Frequency Space for LTE and WLAN working in-device by experiment. And base on the analysis for band 40 and band 7 separately, two proposals are put forward:
· For band 40, because of too many center frequencies in danger zone, it is not suitable for cleaning up the coexistence interference by moving LTE away from WLAN or moving WLAN away from LTE
· For band 7, because of fewer center frequencies in danger zone, you can move LTE away from WLAN or limit RB distribution to clean up the coexistence interference.
5 Appendix
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Fig2 the experimental setup for measuring WLAN impact on band 40 LTE link
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Fig3 the experimental setup for measuring band7 impact on WLAN
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