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1 Introduction

During the last RAN Plenary, RAN#60 (Aruba), the work item “Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 18” was approved [1]. The objective of this work item is to specify requirements regarding Bandwidth combination set. Therefore, although analysis regarding RF specification (i.e., harmonics and/or IMDs) for CA_1A-18A has already been done, this contribution provides them again for information. Other than subset requirements, all of RF specifications for CA_1A-18A in Rel-11 could apply for this WI. 
2 Background
Figure 1 shows the frequency arrangement of Band 1 and Band 18 just for reference.  Note that sizes are not scaled.
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Figure 1. Frequency arrangement: Band 1 and Band 18
Although CA_11A-18A has been already standardized in Rel-11, UE is required to support all of channel bandwidth combination. On the other hand, we also confirmed necessity regarding early implementation for CA_1A-18A terminals.  Therefore, some restrictions, namely, additional “Bandwidth combination set” requirements have to be standardized.
3 Proposal
In this contribution, we show objective of this WI and propose to capture specifications regarding CA_1A-18A on TR36.851. 
Proposal 1: RF requirements in Rel-11 other than Bandwidth combination set could apply on this WI.
Proposal 2: Although analysis for this CA combo has been already done in Rel-11, it would be better 

to capture them in Rel-12 TR for information.


Proposal 3: TP for TR in section 5 shall be approved.
TP for TR 36.851 is attached in the annex section.
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6.1.X
LTE Advanced Carrier Aggregation of Band 1 and Band 18 
CA_1A-18A is designed to operate in the operating bands defined in Table 6.1.X-1.

Table 6.1.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
	
	FUL_low   –  FUL_high
	
	

	CA_1-18
	1
	1920 MHz
	–
	1980 MHz
	5, 10, 15, 20 
	2110 MHz
	–
	2170 MHz
	5, 10, 15, 20
	FDD

	
	18
	815 MHz
	–
	830 MHz
	5, 10, 15
	860 MHz
	–
	875 MHz
	5, 10, 15
	FDD


6.1.X.1

List of specific combination issues

6.1.X.1.1
Channel bandwidths per operating band for CA

Table 6.1.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregate 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_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	18
	
	
	Yes
	Yes
	
	
	
	


6.1.X.1.2
Co-existence studies for CA_1-18
Although Band 1 and Band 18 are a High-Low band combination, the harmonic frequencies do not fall into the frequency ranges of both bands as observed in Table 6.1.X.1.2-1. Therefore we can conclude that there is no issue on harmonic interference.

Table 6.1.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

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	18
	815
	830
	860
	875
	1630
	1660
	2445
	2490
	1720
	1750
	2580
	2625


6.1.X.1.3
∆TIB and ∆RIB values

Following relaxations are allowed for the UE which supports inter-band carrier aggregation of Band 1 and Band 18. 
Table 6.1.X.1.3-1: IB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-18A
	1
	0.3

	
	18
	0.3


Table 6.1.X.1.3-2: RIB 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_1A-18A
	1
	0

	
	18
	0
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