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1 Introduction
A new Work Item was approved on LTE Advanced intra-band non-contiguous Carrier Aggregation for Band 7(Core) [1] in RAN 58 meeting. The object of this WI is to specify the carrier aggregation configuration specific RF requirements for bandwidth combination of (5+15) MHz, (10+10) MHz, (20+20)MHz, (15+15)MHz, (10+15)MHz, (20+15) MHz with assuming one component carrier per sub-block and 1 UL CC.
In this paper, we present analysis on the harmonics and intermodulation products generated by BS when supporting Band 7 NC CA.
2 Discussion
2.1  Co-existence study for harmonics products
The 2nd and 3rd order harmonics products caused in the BS by transmitting of Band 7 non-contiguous DL carriers can be calculated as shown in Table 1 below:
Table 1: Band 7 non-contiguous DL harmonics products
	BS DL carriers
	Flow
	Fhigh

	DL frequency (MHz)
	2620
	2690

	2nd harmonics frequency range (MHz)
	5240~5380

	3rd harmonics frequency range (MHz)
	7860~8070


It can be seen from Table 1 that the 2nd and 3rd harmonics caused by BS transmission do not fall into any 3GPP UL operating band.

2.2  Co-existence study for intermodulation products
The 2nd and 3rd order intermodulation products caused in the BS by transmitting of Band 7 non-contiguous DL carriers can be calculated as shown in Table 2 below:
Table 2: Band 7 non-contiguous DL intermodulation products
	BS DL carriers
	Flow
	Fhigh

	DL frequency (MHz)
	2620
	2690

	2nd order IMD products
	(Flow –Fhigh)
	(Fhigh –Flow)

	IMD frequency range (MHz)
	-70 ~ 70

	3rd order IMD products
	(2* Flow –Fhigh)
	(2* Fhigh –Flow)

	IMD frequency range (MHz)
	2550 ~ 2760


It can be seen from Table 2 that the 2nd order IMD products generated by BS do not fall into any 3GPP UL operating band, while 3rd IMD products may fall into its own BS receive band as well as Bands 38 and 41. Since Band 38 and 41 are TDD band, co-location of Band 7 transmitter and Band 38 and 41 transceiver implies FDD/TDD co-location on adjacent frequencies and certain site-engineering solutions is required to avoid mutual interference. Consequently, the focus here will be on the 3rd order IMD products falling into its own receiver band.
Assuming that the 2 non-contiguous CCs transmitted by the Band 7 BS are a and b MHz channel bandwidth, which can be 5, 10, 15 or 20MHz per carrier. And c and d MHz from the edges of Band 7 DL frequency band as shown in Figure 1 cited from TR36.841 [2]:
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Figure 1: Non-contiguous CC transmitted by the Band 7 BS

And the corresponding BS received blocks are as shown in Figure 2 below:
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Figure 2: Non-contiguous CC received by the Band 7 BS

Then the 3rd order IMD products caused in the BS by transmitting of the 2 CC can be calculated as shown in Table 3 below:
Table 3: Band 25 BS DL 3rd order IMD products

	3rd order IMD products range
	IMD frequency limits (MHz)
	Fall into Rx Band
	Fall into CC1
	Fall into CC2

	(2*f1-low – f2-high)~ (2*f1-high – f2-low)
	(2550+ 2*c + d)~(2550 + 2*c + d + 2*a + b)
	Yes
	No
	Yes

	(2*f2-low – f1-high)~ (2*f2-high – f1-low)
	(2760 – 2*d – c – 2*b – a)~(2760 – 2*d – c)
	No
	No
	No

	(f1-low – f2-high + f2-low)~ (f1-high + f2-high – f2-low)
	(2620 + c – b)~ (2620 + c + b + a)
	No
	No
	No

	(f2-low – f1-high + f1-low)~ (f2-high + f1-high – f1-low)
	(2690 – d – a – b) ~(2690 – d + a)
	No
	No
	No


Comparing the IMD frequency limits in Table 3 with the BS receive blocks in Figure 2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 2 CC will only fall into the BS own receive blocks of Band 7 under one of the transmit configurations shown in Table 4 below with considering the bandwidth combination configurations defined in the WID.
Table 4: Band 7 BS transmit configurations with 3rd IMD within Band 7 BS own receive blocks
	Carrier Aggregation configuration (MHz)
	1st and 2nd CC position (c and d MHz)

	5+15, 10+10, 15+15, 20+20, 20+15,15+10
	c + d < 10


Therefore, in order to not to cause Band 7 BS receiver desensitization, it is recommended that Band 7 BS transmitters supporting non-contiguous CA should not share the same antenna with the own Band 7 BS receiver if the BS transmit configurations shown in Table 4 are used. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
3 Conclusion
Based on the above analysis, it is concluded that,
1) The 2nd and 3rd harmonics caused by BS transmission do not fall into any 3GPP UL operating band.
2) The 2nd order IMD products generated by BS do not fall into any 3GPP UL operating band, while 3rd IMD products may fall into its own BS receive band as well as Bands 38 and 41. Co-location of Band 7 transmitter and Band 38 and 41 transceiver requires certain site-engineering solutions to avoid mutual interference. 
3) When c and d meet the conditions listed in Table 4, the 3rd order IMD falls into its own RX channel of the 2nd CC. 
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