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1. Introduction
This contribution makes proposals for REFSENS exclusion range for LAA CA combinations using 10MHz channels in band 46 based on previous work on 20MHz channels.
2. Discussion
In past RAN4 meetings a significant amount of time has been spent trying to address de-sense of band 46 from licensed band harmonics interference for the case of 20MHz B46 channels. This contribution studies these issues for the 10MHz channel case and reuses harmonic PSDs given in [1].
2.1. CA combinations with 10MHz B46 channel and related harmonic issues
Table 1: harmonic issues related to 10MHz B46 LAA CA combinations

	E-UTRA CA configuration / Bandwidth combination set
	

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set
	harmonic issue

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	
	

	CA_1A-46A
	1
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	1
	3rd

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_3A-46A
	3
	 
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	1
	3rd

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_5A-46A
	5
	 
	Yes 
	Yes
	Yes
	 
	 
	30
	1
	7th

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_7A-46A
	7
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	1
	Quasi miss 2nd

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_8A-46A
	8
	 
	 
	Yes
	Yes
	 
	 
	30
	1
	6th

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_28A-46A
	28
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	0
	7th & 8th

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_40A-46A
	40
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	1
	none

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	

	CA_41A-46A
	41
	 
	 
	Yes
	Yes
	Yes
	Yes
	40
	1
	2nd

	
	46
	 
	 
	 
	Yes
	 
	Yes
	
	
	


2.2. MSD for B46 10MHz vs 20MHz channel
For the B46 20MHz channel case, MSD were given only for licensed band 20MHz full RB allocation case. Since the interferer spectrum is now integrated over half the BW the 10MHz channel MSD is:
· From 0dB lower if all the interference signal was in 10MHz, but this cannot be the case since we are talking about the harmonic of a 20MHz channel

· To 3dB lower if the interfering spectrum is flat over 20MHz (this is rarely the case since the shape of harmonics are no longer “square” like the fundamental as can be seen in [1])
Since MSD is indicative in the TP, we suggest that same MSD is kept for 10MHz channels even if it represents a worst case.
Proposal 1: MSD number for 10MHz channel is kept same as for 20MHz channel

Although we agree for this worst case on MSD number, it should be kept in mind that in many cases, the MSD is close to 3dB lower as most of the harmonic energy concentrates over the center 20MHz, as this influences how the REFSENS exclusion range shall be considered (it reduces when MSD reduces).
2.3. REFSENS exclusion range

Figure 1 shows the different relevant harmonic PSDs from [1].
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Figure 1: PSDs of 2nd (topL), 3rd (topR), 6th (botL) and 7th (botR) harmonics
 Agreed exclusion for 20MHz B46 channel are:
· 2nd harmonic: 100MHz @ 20MHz channel BW

· 3rd harmonic: 90MHz @ 20MHz channel BW

· 6th harmonic: 40MHz @ 10MHz channel BW

· 7th harmonic: 80MHz @ 20MHZ channel BW

· 8th harmonic: 80MHz @ 20MHZ channel BW

From Figure 1 we can observe that:

· 2nd harmonic has a plateau just before +/-50MHz offset => same exclusion range can be kept
· 3rd harmonic is decaying before +/-45MHz => exclusion range could be slightly reduced

· 6th harmonic has a step just before +/-40MHz => exclusion range could be reduced
· 7th harmonic has a plateau just before +/-40MHz offset => same exclusion range can be kept

Observation: In all cases, it is safe to use the same exclusion range that for the 20MHz B46 channel bandwidth.
Proposal: It is proposed that the REFSENS exclusion range for B46 10MHz channel BW is the same as the one agreed for B46 20MHz channel BW.
3. Conclusion
Based on LAA CA cases with B46 10MHz channel and careful observation of the harmonic PSDs the following proposal is made. 

Proposal: It is proposed that the REFSENS exclusion range for B46 10MHz channel BW is the same than the one agreed for B46 20MHz channel BW.
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