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1. Introduction

In RAN4#78bis, a TP for 2DL/1UL CA_3A-21A [1] to add the TIB,c and RIB,c into TR 36.714-02-01 was approved. The remaining issue is how to handle MSD for Band 21 Rx. In this contribution, we aim to identify that the MSD is not needed for this CA configuration and propose not to define the requirement based on some filter characteristics.
2. Discussion
In [1], TIB,c and RIB,c for CA_3A-21A were approved based the following common triplexer characteristics. 
Table 1: Common triplexer characteristics provided in [1]
	
	B21
	B3
	B42

	Vendor1
	1.65
	1.35
	0.9

	Vendor2
	2
	2
	1


	Ave
	1.83
	1.68
	0.95


Note: isolation of 15dB between each port at ETC is guaranteed.
At the same time, a concern on MSD for B21 Rx due to B3 Tx was raised as below. 
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Figure 1: Frequency separation between B21 Rx and B3 Tx.
Here we aim to identify that no MSD is required for CA_3A-21A taking a previous discussion for CA_1A-3A as an example. When CA_1A-3A was discussed, assumed cross-isolation between B1 and B3 was 48.4dB as average according to TR 36.851 V1.0.0 [2]. 

Table 6.3.4.1.3-1: B1+B3 Quadplexer data from some companies [2]

	
	Additional IL
	Isolation

	
	B1 Tx
	B1 Rx
	B3 Tx
	B3 Rx
	B1 Tx to B1 Rx
	B1 Tx to B3 Rx
	B3 Tx to B3 Rx
	B3 Tx to B1 Rx

	R4-143259
	1.4
	1.1
	0.7
	0.9
	No data
	40
	No data
	No data

	R4-143006
	1.9
	1.3
	No data
	No data
	No data
	50
	No data
	No data

	
	0.8
	0.9
	1.2
	1.9
	No data
	46
	No data
	No data

	
	0.3
	0.7
	0.7
	0.5
	No data
	40
	No data
	No data

	R4-143958
	0.7
	0.7
	0.5
	0.8
	60
	60
	60
	60

	
	0.5
	0.3
	0.5
	0.5
	50
	50
	50
	50

	
	0.3
	0.5
	0.2
	0.5
	52
	50
	50
	50

	
	0
	0.1
	0.2
	0.5
	52
	50
	50
	50

	R4-142947
	0.5
	0.3
	0.5
	0.5
	55
	50
	50
	50

	Average
	0.71
	0.66
	0.56
	0.76
	53.8
	48.4
	52
	52

	Median
	0.5
	0.7
	0.5
	0.5
	52
	50
	50
	50


Based on the results above, the MSD requirement was specified in TS 36.101. The current spec says that no MSD is allowed in case of a frequency separation of 60MHz between B1 Tx and B3 Rx with 45RB transmission in B1 as below.
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If we get back to talking about CA_3A-21A and take isolation of 15dB of the common triplexer at ETC into account, required attenuation for each duplexer is the followings.
· B3   DUP Tx-ANT att.: 33.4dB
· B21 DUP ANT-Rx att.: 33.4dB
Accordingly, we have received those data at ETC from filter vendors as shown in Table 2.

Table 2: Duplexer characteristics at ETC
	
	B3 DUP Tx-ANT@B21 Rx
	B21 DUP ANT-Rx@B3 Tx

	Vendor1
	40dB
	40dB

	Vendor2
	35dB
	40dB

	Vendor3
	35dB
	38dB

	Ave
	36.7dB
	39.3dB


From the above, even with the additional 5RB transmission (i.e. 50RB) in B3 for CA_3A-21A compared to UL config of CA_1A-3A (i.e. 45RB), it can be concluded that no MSD requirement is needed for 2DL/1UL CA_3A-21A thanks to larger frequency separation and sufficient cross-isolation (i.e. Tx: 51.7dB, Rx: 54.3dB at ETC).
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


6.X.5
MSD

TIB,c and RIB,c values shown in Table 6.X. 4-1 and 6.X.4-2 were derived from common triplexer characteristics in Table 6.X.5-1.

Table 6.X.5-1: Provided common triplexer characteristics at ETC

	
	B21
	B3
	B42

	Vendor1
	1.65
	1.35
	0.9

	Vendor2
	2
	2
	1

	Ave
	1.83
	1.68
	0.95


Note: isolation of 15dB between each port at ETC is guaranteed.
In addition, each duplexer data is shown in Table 6.X.5-2.
Table 6.X.5-2: Duplexer characteristics at ETC

	
	B3 DUP Tx-ANT@B21 Rx
	B21 DUP ANT-Rx@B3 Tx

	Vendor1
	40dB
	40dB

	Vendor2
	35dB
	40dB

	Vendor3
	35dB
	38dB

	Ave
	36.7dB
	39.3dB


From these tables, cross-isolation between B3 Tx and B21 Rx is 51.7 dB for Tx and 54.3 dB for Rx respectively. These values are sufficient to avoid the MSD for B21 Rx. Therefore, it is concluded that no MSD requirement is specified for 2DL/1UL CA_3A-21A.
----- Unchanged sections omitted -----
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