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1. Introduction

This input suggests deltaTib, deltaRib for CA_2DL_20A-28A_1UL_BCS0.
2. UE update 
2.1
Filter combiner data

The attenuation for the DTV protection adjacent to B28 is improved and the filter values are updated in Table 2.1-1 for Vendor D (highlighted in yellow)
Table 2.1-1: Filter combiner information
	
	Vendor A

FBAR Triplexer with combined Rx (from R4-155887)
	Vendor A

Reference single duplexer performance (from R4-155887)
	Vendor B
SAW quadplexer (from R4-156521)
	Vendor C
SAW quadplexer (from R4-156521)
	Vendor D

SAW quadplexer, temperature compensated
	Vendor D

SAW triplexer with combined Rx, temperature controlled

	B20 Tx IL, dB
	2.3
	2 to 2.5
	2.9
	3.1
	2.5
	2.5

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B20 Rx IL, dB
	N/A
	2.5
	5.1
	3.0
	3.5
	N/A

	B20Tx-B20Rx ISO in Transmit Band 20, dB
	60
	60
	-
	-
	55
	55

	B20Tx-B28ARx cross-band ISO in Transmit Band 28A, dB
	58
	N/A
	-
	-
	54
	56

	B20Tx-B20Rx ISO in Receive Band 20, dB
	60
	60
	53
	58
	50
	56

	B20Tx-B28ARx cross-band ISO in Receive Band 28A, dB
	59
	N/A
	48
	48
	53
	58

	Band 28A Tx IL, dB
	2.4
	3
	2.2
	2.4
	2.6
	2.6

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B28A Rx IL, dB
	N/A
	3
	5.6
	4.5
	3.2
	N/A

	B28ATx-B28ARx ISO in Transmit Band 28A, dB
	58
	59
	-
	-
	56
	56

	B28ATx-B20Rx cross-band ISO in Transmit Band 20, dB
	60
	N/A
	-
	-
	60
	58

	B28ATx-B28ARx ISO in Receive Band 28A, dB
	60
	54
	54
	57
	57
	56

	B28ATx-B20Rx cross-band ISO in Receive Band 20, dB
	60
	N/A
	46
	56
	55
	60

	B28A Tx attenuation ( DTV, dB
	>30
(470 to 694 MHz)
	>30
(470 to 694 MHz)
	46 dB @ 694 MHz (flyback to 40 dB at 670 MHz)
	-
	>30

(470 to 694 MHz)
	>30

(470 to 694 MHz)


The filter combiner data additional ILs for filter vendor B and C in the above table is not given over ETC and are too high for this CA combo. State-of-the-art filter technology is needed in order to combine B20 and B28 (lower duplex). The average additional IL for filter vendor A and D with respect to the reference single duplexer is given in the table below. For the B20 Tx reference duplexer the better value of 2 dB additional IL has been taken in order to calculate the average additional IL.
Table 2.1-2: Additional IL values for band 20 + 28A triplexer and quadplexer (under ETC) for filter vendor A and D in the above table
	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	Average 

IL (dB) 

	20 Tx
	0.3
	0.5
	0.5
	0.4

	20 Rx
	0.3
	1
	0.4
	0.6

	28A Tx
	-0.6
	-0.4
	-0.4
	-0.5

	28A Rx
	-0.2
	0.2
	-0.1
	0


2.2
∆TIB and ∆RIB values
In the last meeting the  (TIB,c and (RIB values could not be agreed to follow the low-low framework for different reasons:

· Vendors because other filter vendors (Vendor B and C) suggest higher additional ILs at the Rx due to combining the two bands. We note these filters don’t seem to be optimized for this low-low combo and that state-of-the-art filter combiner technology is needed in order to guarantee low additional IL when combining these bands

· Operators because the additional IL at Tx is lower than what would be needed from the low-low allowed additional IL of 0.5 dB. This is compared with reference duplexer and as expected it shows that filter technology has been moving on since B20/B28 were specified.
The low-low framework we believe is a good basis in order to specify this low-low combo and a note shall be added in TS 36.101 to the (RIB values that for this state-of-the-art filter technology is needed. For two simultaneous DL and one UL the (TIB,c and (RIB,c values are shown in Table 2.2-1, and in Table.2.2-2:
Table 2.2-1: ΔTIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_20A-28A
	20
	0.5

	
	28
	0.5


Table 6.2-2: ΔRIB,c (two bands) 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_20A-28A
	20
	0

	
	28
	0


 NOTE: To meet the (RIB,c requirements for CA_20A-28A state-of-the-art filter combiner technology is needed.
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6.9
CA_2DL_20A-28A_1UL_BCS0
6.9.1
Operating bands for CA

Table 6.9.1-1: Inter-band CA for Band 20 and Band 28 (lower duplex)

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_20-28
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	
	28
	703 MHz
	–
	733 MHz 1
	758 MHz
	–
	788 MHz 1
	

	NOTE 1:
The frequency range in band 28 is restricted for this CA band combination.


6.9.2
Channel bandwidths per operating band for CA
Table 6.9.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1,4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_20A-28A9
	20
	
	
	
	Yes
	Yes
	Yes

	
	28
	
	
	Yes
	Yes
	Yes
	Yes

	NOTE 9:
Power imbalance between downlink carriers on Band 20 and Band 28 is assumed to be within [6dB].


6.9. 3
Co-existence studies

The feasibility and co-existence for this combo was studied in Rel-13 and is reported in TR 36.852-13 for the BS and UE. For the UE with single UL harmonics do not fall into the own receive bands.

6.9.4
∆TIB and ∆RIB values
To the filter data in TR 36.852-13 filter vendor D supplied data for quadplexer and triplexer performance over ETC. Filter vendor A information is over ETC and filter vendor B and C data over room temperature.
Table 6.9.4-1: Filter combiner information
	
	Vendor A

FBAR Triplexer with combined Rx (from R4-155887)
	Vendor A

Reference single duplexer performance (from R4-155887)
	Vendor B
SAW quadplexer (from R4-156521)
	Vendor C
SAW quadplexer (from R4-156521)
	Vendor D

SAW quadplexer, temperature compensated
	Vendor D

SAW triplexer with combined Rx, temperature controlled

	B20 Tx IL, dB
	2.3
	2 to 2.5
	2.9
	3.1
	2.5
	2.5

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B20 Rx IL, dB
	N/A
	2.5
	5.1
	3.0
	3.5
	N/A

	B20Tx-B20Rx ISO in Transmit Band 20, dB
	60
	60
	-
	-
	55
	55

	B20Tx-B28ARx cross-band ISO in Transmit Band 28A, dB
	58
	N/A
	-
	-
	54
	56

	B20Tx-B20Rx ISO in Receive Band 20, dB
	60
	60
	53
	58
	50
	56

	B20Tx-B28ARx cross-band ISO in Receive Band 28A, dB
	59
	N/A
	48
	48
	53
	58

	Band 28A Tx IL, dB
	2.4
	3
	2.2
	2.4
	2.6
	2.6

	B20+B28A Rx IL, dB
	2.8
	N/A
	N/A
	N/A
	N/A
	2.9

	B28A Rx IL, dB
	N/A
	3
	5.6
	4.5
	3.2
	N/A

	B28ATx-B28ARx ISO in Transmit Band 28A, dB
	58
	59
	-
	-
	56
	56

	B28ATx-B20Rx cross-band ISO in Transmit Band 20, dB
	60
	N/A
	-
	-
	60
	58

	B28ATx-B28ARx ISO in Receive Band 28A, dB
	60
	54
	54
	57
	57
	56

	B28ATx-B20Rx cross-band ISO in Receive Band 20, dB
	60
	N/A
	46
	56
	55
	60

	B28A Tx attenuation ( DTV, dB
	>30
(470 to 694 MHz)
	>30
(470 to 694 MHz)
	46 dB @ 694 MHz (flyback to 40 dB at 670 MHz)
	-
	>30

(470 to 694 MHz)
	>30

(470 to 694 MHz)



The filter combiner data additional ILs for filter vendor B and C in the above table is not given over ETC and are too high for this CA combo. State-of-the-art filter technology is needed in order to combine B20 and B28A (lower duplex). The average additional IL for filter vendor A and D with respect to the reference single duplexer is given in the table below. For the B20 Tx reference duplexer the better value of 2 dB additional IL has been taken in order to calculate the average additional IL.
Table 6.9.4-2: Additional IL values for band 20 + 28A triplexer and quadplexer (under ETC) for filter vendor A and D in the above table
	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	Average 

IL (dB) 

	20 Tx
	0.3
	0.5
	0.5
	0.4

	20 Rx
	0.3
	1
	0.4
	0.6

	28A Tx
	-0.6
	-0.4
	-0.4
	-0.5

	28A Rx
	-0.2
	0.2
	-0.1
	0


Looking at the low-low band CA framework which was agreed in: R4-146833 and the background information  in R4-145843 we find that CA_2DL_20A-28A_1UL_BCS0 can follow the framework.
For two simultaneous DL and one UL the (TIB,c and (RIB,c values are shown in Table 6.9.4-3, and in Table.6.9.4-4:

Table 6.9.4-3: ΔTIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_20A-28A
	20
	0.5

	
	28
	0.5


Table 6.9.4-4: ΔRIB,c (two bands) 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_20A-28A
	20
	0

	
	28
	0


NOTE: To meet the (RIB,c requirements for CA_20A-28A state-of-the-art filter combiner technology is needed.
----- End of TP -----
