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1. Introduction

At RAN4 #70 a text proposal for LTE_CA_B4_B27 was approved [1].    This TP proposes to correct some errors in the harmonics and intermod analysis for Band 4 + Band 27 interband CA in section 6.1.19.1.2 of TR 36.851.      
2. Discussion
Some affected bands were overlooked in the harmonics and intermod analysis for B4 + B 27.  This contribution fixes the errors and makes some editorial corrections.  
3. Conclusion

It is proposed that the following text proposal for TR 36.851 v0.10.0 be approved.  

4. References
[1]   R4-141185, “TP for TR 36.851: Harmonics and Intermod analysis for LTE-A Inter-band Carrier Aggregation of Band 4 and Band 27 (1UL),” NII Holdings
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<< Start of first changed section >>
6.1.19.1.2
Co-existence studies for CA_4-27
Band 4 and Band 27 are a High-Low band combination.  The UL harmonic frequencies can be seen in table 6.1.19.1.2-1. It can be seen that the UL harmonics do not fall into the DL of either band.  Therefore we can conclude that there is no issue with UL harmonic interference to the DL.
Table 6.1.19.1.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	4
	1710
	1755
	2110
	2155
	3420
	3510
	5130
	5265

	27
	807
	824
	852
	869
	1614
	1648
	2421
	2472


Table 6.1.19.1.2-2 shows the second and third order DL harmonics and intermodulation products when two simultaneous DLs are active in Band 4 and Band 27. 

Table 6.1.19.1.2-2: Band 4 and Band 27 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	852
	869
	2110
	2155

	2nd order harmonics frequency range (MHz)
	1704
	1738
	4220
	4310

	3rd order harmonics frequency range (MHz)
	2556
	2607
	6330
	6465

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	1241
	1303
	2962
	3024

	3rd order IMD products
	(f2_low – 2*f1_high)
	(f2_high – 2*f1_low)
	(2*f2_low – f1_high)
	(2*f2_high – f1_low)

	IMD frequency limits (MHz)
	372
	451
	3351
	3458

	3rd order IMD products
	(2*f1_low + f2_low)
	(2*f1_high + f2_high)
	(2*f2_low + f1_low)
	(2*f2_high + f1_high)

	IMD frequency limits (MHz)
	3814
	3893
	5072
	5179

	3rd order IMD products
	(f1_low – f2_high + f2_low)
	(f1_high + f2_high – f2_low)
	(f2_low – f1_high + f1_low)
	(f2_high + f1_high – f1_low)

	IMD frequency limits (MHz)
	807
	914
	2093
	2172

	3rd order IMD products (with maximum channel bandwidth)
	(f1_low – f2_BWmax)
	(f1_high + f2_BWmax)
	(f2_low – f1_BWmax)
	(f2_high + f1_BWmax)

	IMD frequency limits (MHz)
	832
	889
	2100
	2165


It can also be seen from table 6.1.19.1.2-2 that the 2nd  and 3rd harmonics of BS transmitting in Band 27 may fall into the BS receive band of Bands 3, 4, 7, 10, 38 and 41, and the 3rd IMD products into the BS receive band of Bands 5, 6, 8, 18, 19, 20, 22, 26, 27 and 42.  Note that the calculation in table 6.1.19.1.2-2 (except the last row) assumes the BS is transmitting with the entire 45 MHz DL frequency of Band 4 and the entire 17 MHz DL frequency of Band 27. If the BS is only transmitting in 20 MHz DL in Band 4 as stated in the WIDs, the 3rd IMD products will not fall into the BS receive band of Band 18 or 27 as shown in the last row in table 6.1.19.1.2-2.  Also, in countries where Band 27 and Band 8 can be deployed, only part of Band 8 that is above the Band 5 downlink is deployed because of the overlap between Band 5 and Band 8.  When the actual carrier bandwidths are factored in, the 3Rd IMD does not overlap with the part of Band 8 BS receive band that is deployed in Korea, Brazil Australia or other countries where Band 27 and Band 8 will be deployed.
It should be noted that Band 4 is not meant to be deployed in the same geographic area as Bands 3, 6, 18, 19, 20.  Therefore the focus here will be on the harmonics of Band 27 falling into Bands 4,  7, 10, 38 and 41, and IMD falling into Bands 5, 22, 26 and 42.

In order to avoid BS receiver desensitization due to the second and third harmonics of Band 27, it is recommended that Band 27 BS transmitter should not share the same antenna with a receiver for Bands 4, 7, 10, 38 or 41.
With the performance of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the IMD interference generated within the Band 5, 22, 26 and 42 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 4 and 27 BS transmitters do not share the same antenna with Bands 5, 22, 26 and 42 BS receiver,  unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause receiver desensitization.
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