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1. Introduction

In RAN#71, the WI [1] to support CA_2DL_3A-21A_1UL_BCS0 was approved. This contribution is a text proposal for TR 36.714-02-01 to add band specific requirements of the CA configuration. 
2. Discussion
2.1. Possible UE architectures to support CA_3A-21A
In order to obtain band specific requirements (i.e. TIB,c, RIB,c) of CA_3A-21A, we aim to identify the UE architecture. The premise is to support not only CA_3A-21A but also CA_1A-3A to enable CA_1A-3A-21A in the future, which requires a quadplexer of CA_1A-3A. Therefore, we excluded architectures with a quadplexer of CA_3A-21A in advance. In this case, we show some possible UE architectures to support CA_3A-21A in figure 1.
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Figure 1: Possible UE architectures to support CA_3A-21A (just examples)
Since the conductive specification should not restrict the UE implementation, it would not be suitable to adopt separate antenna architecture which does not allow additional insertion loss (i.e. TIB,c, RIB,c). In addition, taking that we plan to extend this CA configuration to higher order CA including Band 42 in future into account, it is observed that the most appropriate architecture to derive the TIB,c, RIB,c of CA_3A-21A is common triplexer basis.


Observation: TIB,c, RIB,c of CA_3A-21A should be derived from common triplexer architecture.

2.2. Triplexer characteristics
Based on the observation above, we have investigated maximum insertion loss of two triplexers as shown in table 1. Note that Tx-Rx isolation between each port guarantees 15dB at ETC. 
Table 1: Maximum insertion loss of common triplexer
	
	B21
	B3
	B42

	Vendor1
	1.65
	1.35
	0.9

	Vendor2
	2
	2
	1

	Ave
	1.83
	1.68
	0.95


From table 1 and the shared pain approach, we propose the following TIB,c for CA_3A-21A. 
Table 2: Proposed ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-21
	3
	0.8

	
	21
	0.9


Note that the RIB,c values are derived by applying the same delta between TIB,c and RIB,c of some existing CA configurations as below.

· For Band 3: CA_3A-7A, CA_3A-38 and CA_3A-40 (the delta between TIB,c and RIB,c is 0.5dB which is the maximum difference among all existing CA combinations including Band 3)
[image: image2.emf]CA config

Band 3

ΔTib ΔRib

CA_3A-7A 0.5 0

CA_3A-38A 0.5 0

CA_3A-40A 0.5 0

Delta=0.5dB


· For Band 21: CA_19A-21A (the delta between TIB,c and RIB,c is 0.4dB which is the maximum difference among all existing CA combinations including Band 21)
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Band 21

ΔTib ΔRib

CA_19A-21A 0.4 0

Delta=0.4dB


Based on the above, we propose the following RIB,c for CA_3A-21A. 

Table 3: Proposed ΔRIB,c 

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

	CA_3-21
	3
	0.3

	
	21
	0.5


In addition, regarding Band 42, since the average of maximum IL of 0.95dB is less than that of previous triplexer analysis (1.13dB) captured in section 6.24 of [2], we will be able to reuse the TIB,c and RIB,c in Band 42 when we discuss CA combinations including Band 42 (e.g. CA_3A-21A-42A) in the future.

3. Text Proposal for Rel-14 2DL TR 36.714-02-01
----- Unchanged sections omitted -----
6.X
CA_3A-21A_BCS0

6.X.1
Operating bands for CA

Table 6.X.1-1: Inter-band CA 

	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_3-21
	3
	1710 MHz
	–
	1785 MHz
	5, 10, 15, 20 
	1805  MHz
	–
	1880  MHz
	5, 10, 15, 20
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	5,10, 15 
	1495.9  MHz
	–
	1510.9  MHz
	5, 10, 15
	


6.X.2

Channel bandwidths per operating band for CA

Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA 

	CA operating / channel bandwidth
	Bandwidth Combination Set

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

	CA_3A-21A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	21
	
	
	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 [6] when operating in single carrier mode.

6.X.3
Co-existence studies

Based on table 6.X.3-1, it is concluded that there is no issue on harmonic interference for CA_3A-21A.

Table 6.X.3-1: Impact of UL 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7


Table 6.X.3-2: Band 3 and Band 21 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	1495.9
	1510.9

	2nd order harmonics frequency range (MHz)
	3610
	3760
	2991.8
	3021.8

	3rd order harmonics frequency range (MHz)
	5415
	5640
	4487.7
	4532.7

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

	IMD frequency limits (MHz)
	294.1
	384.1
	3300.9
	3390.9

	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)
	2099.1
	2264.1
	1111.8
	1216.8

	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)
	5105.9
	5270.9
	4796.8
	4901.8

	3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency limits (MHz)
	1790
	1895
	1475.9
	1530.9


It can be seen from Table 6.X.3-1 that the 2nd harmonics of BS transmitting in Band 3 may fall into the BS receive band of Band 43. It can be seen from table 6.X.3-2 that some 3rd IMD products caused by BS supporting carrier aggregation of Band 3 and Band 21 fall into the BS receive band of Bands 2, 25, 35 and 39 taking that the BS only transmits up to 20 MHz DL in Band 3 and up to 15 MHz DL in Band 21 as stated in Table 6.X.2-1 into account.

It should be noted that Bands 2, 25, 35 and 39 are not intended for use in the same geographical area as Band 21. Therefore, it is concluded that there is also no issue on intermodulation interference for CA_3A-21A.

6.X.4
ΔTIB and ΔRIB values

For two simultaneous DL and only one UL, the (TIB,c and (RIB values are given in the tables below.
Table 6.X.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-21A
	3
	0.8

	
	21
	0.9


Table 6.X.4-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_3A-21A
	3
	0.3

	
	21
	0.5


----- Unchanged sections omitted -----
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