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1. Introduction
This contribution points at potential de-sense of the licensed band receiver in some of the eLAA carrier aggregation combinations. These issues are similar to the B46 de-sense issues encountered in some LAA carrier aggregation combinations but generates MSD in licensed band.
2. Discussion
In past RAN4 meetings a significant amount of time was spent trying to address de-sense of band 46 from licensed band harmonics interference. This contribution studies similar issues that may arise from eLAA CA combinations but this time generating de-sense in the licensed band.
2.1. Potential de-sense issues for licensed bands.

2.1.1. Licensed band spurious harmonic responses.
A possible receiver issue arises from spurious harmonic responses which is due to the use of “square LO signals” that is needed to provide good noise figure and IP2. This is especially the case at odd harmonics of the LO since the designs are usually balanced to cancel even harmonic responses. In the case of a square signal, the mixer gain at the 3rd harmonic may only be 9dB below the gain at the wanted frequency. Since the interfering signal may be >100dB higher than the wanted signal, this could reveal a major issue. Table 1 summarizes such spurious harmonic responses for licensed receive bands associated with B46 transmissions in eLAA carrier aggregation combinations. The list of LAA CA combinations has been used here.
Table 1: potential spurious harmonic responses

	
	DL
	B46
	5150
	5925

	Band
	Low
	High
	harm. order
	Low
	High

	1
	2110
	2170
	3
	6330
	6510

	2
	1930
	1990
	3
	5790
	5970

	3
	1805
	1880
	3
	5415
	5640

	4
	2110
	2155
	3
	6330
	6465

	5
	869
	894
	6
	5214
	5364

	7
	2620
	2690
	2
	5240
	5380

	8
	925
	960
	6
	5550
	5760

	11
	1476
	1496
	4
	5903.6
	5983.6

	13
	746
	756
	7
	5222
	5292

	19
	875
	890
	6
	5250
	5340

	21
	1496
	1511
	4
	5983.6
	6043.6

	26
	859
	894
	6
	5154
	5364

	28
	758
	803
	7
	5306
	5621

	39
	1880
	1920
	3
	5640
	5760

	40
	2300
	2400
	2
	4600
	4800

	41
	2496
	2690
	2
	4992
	5380

	42
	3400
	3600
	2
	6800
	7200

	66
	2110
	2200
	3
	6330
	6600


Observation 1: 
· Band 2, 3, 13, 28 and 39 suffer from odd harmonic spurious receive cases.
· Band 5, 7, 8, 11, 19, 26 suffer from even harmonic spurious receive cases.
· Band 21 has a quasi-miss spurious receive case from even harmonic.
Proposal 1: Spurious harmonic receiver responses shall be studied for eLAA and potential MSD specified.
It should be noted that some solutions that have little impact to the licensed band normal operation, can be found since the issue only appears at the mixer input.
2.1.2. IMD2 blocking of band 42 receiver
As already discussed in the case of LAA CA cases, the proximity of B42 and B46 and the limited amount of filtering in the two bands created a IMD2 issue in B46 receiver, and to limit MSD a B42 trap was necessary. In the case of eLAA CA combination, the reciprocal case arises where B42 receiver may suffer from MSD due to IMD2 related to the B46 transmitter.
Proposal 2: B42 MSD due to blocking related to B46 eLAA transmitter shall be studied.

2.1.3. eLAA 2UL IMD issues related to Band 46 TX plus licensed band TX
This contribution does not make an exhaustive study of the issue, but a well know issue is the (B46 TX)-2x(Band2 TX)=Band 2 RX that can generate significant MSD in Band 2 RX.
Proposal 3: Potential licensed band MSD issues related to IMD of B46 and licensed band TX shall be studied.

3. Conclusion
Potential issues for licensed bands in eLAA CA combinations have been discussed and specific cases are proposed for further study. 

Proposal 1: Spurious harmonic receiver responses shall be studied for eLAA and potential MSD specified.
Proposal 2: B42 MSD due to blocking related to B46 eLAA transmitter shall be studied.

Proposal 3: Potential licensed band MSD issues related to IMD of B46 and licensed band TX shall be studied.
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