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1. Introduction

In RAN #66, a new work item on LTE advanced inter-band carrier aggregation of band 5 and band 40 had been approved [1]. In this contribution, a relevant text proposal for Rel-13 2DL TR36.8XX was provided.
2. References
[1]   RP-141888 “Revised WID: LTE-Advanced inter-band Carrier Aggregation of Band 5 and Band 40”, SK Telecom, 3GPP RAN #66
(Continued on next page)
Text Proposal for TR36.8XX (based on v0.2.0)
----- Start of TP -----
7. TDD-FDD Carrier Aggregation
7.1 General Part

<unchanged section omitted>
7.2
Band combination specific part
7.2.X
LTE Advanced Carrier Aggregation of Band 5 and Band 40 (1 UL)
Table 7.2.X-1: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FDL_low   –  FDL_high
	
	

	CA_5-40
	5
	824 MHz
	–
	849 MHz
	5, 10
(Note 1)
	869 MHz
	–
	894 MHz
	5, 10
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	5, 10, 15, 20 
(Note 1)
	2300 MHz
	–
	2400 MHz
	5, 10, 15, 20
	TDD

	NOTE 1:   The WI considers only one uplink component carrier to be used in any of the two frequency bands at any time


7.2.X.1
List of specific combination issues
7.2.X.1.1
Channel bandwidths per operating band for CA
Table 7.2.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

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

	CA_5A-40A
	5
	
	
	Yes
	Yes
	
	
	30
	0

	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in table 5.6.1-1 of  TS 36.101 [4] when operating in single carrier mode.
7.2.X.1.2
Co-existence studies for CA_5-40
Table 7.2.X.1.2-1 summarizes frequency ranges where harmonics occur due to Band 5 or Band 40 for both UL and DL. It can be seen that the harmonic frequencies of Band 5 and Band 40 in DL are away from the BS receive bands of interest in the UL. For the UE aspect, the UL harmonic frequencies of Band 5 and Band 40 does not locate within the UE receive bands of interest in the DL. Therefore we can conclude that there is no issue on harmonic interference.
Table 7.2.X.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

	40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	4600
	4800
	6900
	7200


None of the DL harmonics of Band 5 carriers fall into the BS receive band of Bands 40.
The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 5 and Band 40 DL carriers can be calculated as shown in table 4 below:

Table 7.2.X.1.2-2: Band 5 and Band 40 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	869
	894
	2300
	2400

	2nd order harmonics frequency range (MHz)
	1738
	1788
	4600
	4800

	3rd order harmonics frequency range (MHz)
	2607
	2682
	6900
	7200

	2nd order IMD products
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	1406
	1531
	3169
	3294

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

	IMD frequency limits (MHz)
	512
	662
	3706
	3931

	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)
	4038
	4188
	5469
	5694

	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)
	769
	994
	2275
	2425

	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)
	849
	914
	2290
	2410


It can be seen from Table 7.2.X.1.2-2 that the 2nd order IMD products may fall into the BS receive band of Band 11 and Band 21. The 3rd IMD products caused by BS supporting carrier aggregation of Band 5 and Band 40 may fall into the BS receive bands of Band 5, 6, 8, 13, 14, 18, 19, 20, 26, 27, 30, 40, 43 and 44. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Band 5, 6, 13, 14, 18, 19, 26, 27 and 44.

It should be noted that Bands 20 is not intended for use in the same geographical area as Band 5 and 40. Consequently, the issue may exist with IMD products falling into Bands 8, 30, 40 and 43. 
TDD BS does not transmit and receive simultaneously, so the BS’s own band 40 receiver and other synchronized band 40 receivers would not be interfered.
7.2.X.1.3
∆TIB and ∆RIB values
For two simultaneous DL and one UL the (TIB,c and (RIB values are shown in table 7.2.X.1.3-1, and in table 7.2.X.1.3-2:

Table 7.2.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_5A-40A
	5
	FFS

	
	40
	FFS


Table 7.2.X.1.3-2: ΔRIB 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_5A-40A
	5
	FFS

	
	40
	FFS


----- End of TP -----

