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6.3.2
LTE-Advanced Carrier Aggregation of Band 5 and Band 12 (1 UL)

Table 6.3.2-1: Inter-band non-contiguous CA

	E-UTRA CA Band
	E-UTRA

Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_5-12
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	


6.3.2.1

List of specific combination issues

6.3.2.1.1
Channel bandwidths per operating band for CA

Table 6.3.2.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	E-UTRA band / channel bandwidth

	E-UTRA 
CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_5A-12A
	5
	
	
	
	Yes
	
	

	
	12
	
	
	
	Yes
	
	


6.3.2.1.2
Co-existence studies for CA_5-12

The combination of band 5 and band 12 has harmonic frequencies that are far removed from the component receive and transmit frequencies, in the UL and in the DL of the CA combination, as shown in table 6.3.2.1.2-1. Since there are no harmonics that coincide with the Rx bandwidth of either of the two bands participating in the CA, additional filtering or de-sensitization impacts are not anticipated.

Table 6.3.2.1.2-1: Impact of UL/DL Harmonic Interference

	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	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
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	5
	824
	849
	869
	894
	1648
	1698
	2472
	2547
	1738
	1788
	2607
	2682

	12
	699
	716
	729
	746
	1398
	1432
	2097
	2148
	1458
	1492
	2187
	2238


Table 6.3.1.1.2-2 gives the frequency range of the second and third order inter-modulation products when two simultaneous ULs are active in band 5 and band 12. It can be seen that the inter-modulation products are not falling within the two bands and therefore no further relaxation is needed.

Table 6.3.2.1.2-2: Second-order and third-order inter-modulation products

	Band
	UL low band edge
	UL high band edge
	DL low band edge
	DL high band edge
	UL 2nd order products
	UL 3rd order products

	5
	824 MHz
	849 MHz
	869 MHz
	894 MHz
	1523 – 1565 MHz
	2097 – 2148 MHz

2347 – 2414 MHz

2472 – 2547 MHz

	12
	699 MHz
	716 MHz
	729 MHz
	746 MHz
	
	


6.3.2.1.2.1

Co-existence studies for 1 UL/2 DL

The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 5 and Band 12 DL carriers can be calculated as shown in table 6.3.2.1.2.1-1 below:

Table 6.3.2.1.2.1-1: Band 5 and Band 12 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	729
	746
	869
	894

	2nd order harmonics frequency range (MHz)
	1458
	1492
	1738
	1788

	3rd order harmonics frequency range (MHz)
	2187
	2238
	2607
	2682

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

	IMD frequency limits (MHz)
	123
	165
	1598
	1640

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

	IMD frequency limits (MHz)
	564
	623
	992
	1059

	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)
	2327
	2386
	2467
	2534

	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)
	704
	771
	852
	911


It can be seen from table 6.3.2.1.2.1-1 that the 2nd and 3rd harmonics of Band 5 and Band 12 DL carriers may fall into the BS receive band of Bands 3, 4, 9, 10, 21, 38 and 41, while the 2nd IMD products caused by BS supporting carrier aggregation of Band 5 and Band 12 may fall into the BS receive band of Band 24, and the 3rd IMD products may fall into the BS receive band of Bands 7, 8, 12, 17, 20, 40 and 41. Note that the calculation in table 6.3.2.1.2.1-1 assumes the BS is transmitting with the whole 25 MHz DL frequency of Band 5 and the whole 17 MHz DL frequency of Band 12. If the BS is only transmitting an up to 10 MHz DL in Band 5 and a 10 MHz DL in Band 17 as stated in the WIDS, then the 3rd IMD products will not fall into the BS receive band of Bands 7, 12, 17, 40 and 41. In particular, the 3rd IMD products will not fall into the BS receive band of Bands 12 and 17 if the Band 5 DL bandwidth is not wider than 13 MHz.

Since Bands 3, 8, 9, 20, 21 and 38 are not intended for use in the same geographical area as Bands 5 and 12, the focus here will be on the harmonics and IMD falling into Bands 4, 10, 24 and 41.

With the performances 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 4, 10, 24 or 41 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 5 and 12 BS transmitters do not share the same antenna with Band 4, 10, 24 or 41 BS receiver.

And it is recommended that Bands 5 and 12 BS transmitters should not share the same antenna with Band 4, 10, 24 or 41 BS receiver, unless the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 4, 10, 24 or 41 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.

6.3.2.1.3
∆TIB and ∆RIB values

The reported additional IL (Insertion Loss) values, based on implementation/simulation data, under ETC (Extreme Temperature Conditions) for combining band 5 and band 12, for each of the Tx and Rx paths, from [21], are shown in table 6.3.2.1.3-1.

Table 6.3.2.1.3-1: IL values for band 5 + 12 diplexer and quadplexers (under ETC) 

	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	IL (dB)

	5 Tx
	0.7
	0.6
	2.3
	0.7

	5 Rx
	0.7
	0.7
	1.8
	0.8

	12 Tx
	0.5
	0.3
	1.2
	0.5

	12 Rx
	0.5
	0.3
	1.8
	0.5


For the reported additional IL values, the corresponding average additional IL values for the Tx and the Rx paths, from [21], are shown in table 6.3.2.1.3-2:

Table 6.3.2.1.3-2: Average Tx and Rx IL for combining band 5 and band 12 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	
[image: image1.wmf]IL


	5
	1.1
	1.0

	
	12
	0.6
	0.8


For two simultaneous DLs and one UL the (TIB,c and (RIB values, from [21], are shown in table 6.3.2.1.3-3, and in table 6.3.2.1.3-4:

Table 6.3.2.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_5A-12A
	5
	0.8

	
	12
	0.4


Table 6.3.2.1.3-4: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_5A-12A
	5
	0.5

	
	12
	0.3


<< End of TP >> 
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