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1. Introduction

The CA_2DL_20A-28A_1UL_BCS0 was approved in RAN#70. The feasibility for this combo was studied in Rel-13, see TR 36.852-13. In this input we consider/discuss:
· UE filter combiner data and deltaTib, deltaRib
· Changes needed to support triplexer architecture

· Support of multiple CA combos and release independence
B28A below in the tables has also the meaning that only the lower duplexer implementation for this band is considered.
2. UE update 
2.1
Filter combiner data

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 2-1: 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
SxAW 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
	2.3
	2.3

	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)
	-
	
	>25

(25 MHz @ 694 MHz, can improve if needed. Sloping down to 45 dB at 470 MHz)


From the summary in the TR 36.852-13 we note:
	The low band aggregation of B20 + B28A is a difficult from a UE filter-combiner perspective but important CA combination for many European operators in order to give higher data rate in rural and difficult coverage areas. This follows the EC guideline to give also higher data rates to users in such areas and to make efficient usage of the spectrum available. 

The additional IL for such low bands has to be small as otherwise single carrier and CA throughput performance suffers too much degradation. Two sets of filter-combiner data is found:

· Set 1: Filter vendors which supplied data for B20 + B28 CA which shows low additional insertion loss, which can follow the low-low CA framework (R4-145843) and able to provide filters for mass-production from 2018.

· Set 2: Filter vendors which supplied data for B20 + B28 CA which shows additional ILs for Rx are in excess of 2 dB @ room temperature. The highest additional IL RAN4 has so far considered for CA combinations proposed is well below 2 dB.


The filter combiner data additional ILs in Set 2 are not given over ETC and are too high for this CA combo. The average additional IL for Set 1 including 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 2-3: Additional IL values for band 20 + 28A triplexer and quadplexer (under ETC) 

	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
	-0.7
	-0.7
	-0.7

	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.
2.2
∆TIB and ∆RIB values
For two simultaneous DL and one UL the (TIB,c and (RIB values are shown in Table 2.1-1, and in Table.2.2-2:
Table 2.1-1: 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


Discussion and justification on B20 + B28A to follow the low-low framework

We know from discussions in Rel-13 that some companies may not agree to follow the low-low framework for the combo as some filters can’t reach the target. The REFSENS is problematic due to the small separation of the B20 and B28A receive. The additional IL for Tx can easily follow the low-low framework with all filter combianers. This was studied in Rel-13 in many inputs considering technical and economical aspects. 

· 3GPP/RAN4 specifies minimum performance requirements in order to allow different architectures and/or components to be used in order to enable devices. Minimum does not mean that there is or can be no lower limit. We have to protect the overall performance in the network.
· The Set 2 filters are not optimized for B20 + B28A CA combination and such filters would cause too much performance degradation in single carrier operation. 
· Set 1 is from two independent filter vendor giving similar additional filter losses when combining the two bands. This proofs that such filters to combine B20 + B28A are feasible in different technologies.  

· REFSENS margin > 4dB exist for European bands as has been shown in R4-155866. The results reported are at room temperature and it has been confirmed by various companies that in order to consider ETC a 1 to 1.5 dB additional margin can be considered.
· REFSENS measurement for single carrier and CA is not aligned with REFSENS calculation and RAN4 was not able to fix this as outlined in the RAN4 report to RAN in RP-151638 slide 43. 
· Tx filter performance is improved with Set 1 filter data compared to existing reference duplexers which will give vendors extra margins

· The implementation of CA for terminals which support B20 and B28A is an optional feature

2.3
Further changes needed in TS36.101
Due to the adjacent Rx for B28A and B20 following changes in the TS 36.101 should be discussed:

· OOB blocking for single carrier and CA (for triplexer and quadplexer implementation)

· In-band blocking for CA (for triplexer and quadplexer implementation)

· Receiving power imbalance and timing offset (for common Rx with triplexer)

In order to enable the B20 + B28A CA quadplexer and/or triplexer can be used. The triplexer means common Rx for B20 and B28A. BS have to be collocated in order that the power difference in the receiver is not too large. The UE receiver architecture in this case is the same as used for non-contiguous intra-band CA described in TR 36.823 Section 6.2.3.
OOB blocking for single carrier and CA:
The OOB blocking is defined for, TS 36.101 Section 7.6.2: “Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in subclause 7.5.1 and subclause 7.6.1 shall be applied.” The OOB blocking region for Range 1 for B20 is indicated in the figure below. For the combined B20 + B28 Rx the new range would be from:
· FDL_low B28A -15 to FDL_low B28A -60 and 

· FDL_high B20 +15 to FDL_high B20 + 60 
From the figure below we can see that the old lower OOB blocking range for B20 was covering part of BS transmit range (B28A). The new range with B20 & B28A receive will not test the blocking in the B28A BS transmit and most of the B67 (738 – 758 MHz) DL range. For the upper range of the B28 blocking requirements the new blocking range has little impact (possible UE-to-UE proximity). For CA the OOB blocking range needs to be changed for tripelxer and quadpelxer implementation.

Summing up the OOB blocking changes: For single carrier there has been already an existing risk for possible blocking from BS-to-UE receive from B28 into B20 and with the common B20+B28A receive this range is larger. The in-band blocking or adjacent channel selectivity have to cover that range. The BS-to-UE proximity for such low bands is less likely as we would not expect that these low frequencies are used in e.g. home BSs where users can come very close to the home BSs.
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Figure 2.3-1: Spectrum overview with B20 and B28 (lower duplex) The OOB blocking is defined for the whole B28 range in the current specification.
Changes needed in TS 36.101:
Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 (NOTE 2), 43 (NOTE 2), 44, 45, 65, 66
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS. 

NOTE 2:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 3:
For the UE that supports both Band 4 and Band 66, the out-of-blocking frequency range for Band 4 is defined relative to FDL_low and FDL_high of Band 66.
Note 4:
For the UE which supports CA_20A-28A the FDL_low is given by band 20 and FDL_high is given by B28 as apply for the restricted frequency range specified for this CA configuration (Table 5.5A-2)


The same change is needed for CA OOB blocking in TS 36.101 Table Table 7.6.2.1A-0. 

In-band blocking for CA:
In-band blocking is defined in TS 36.101 Section 7.6.1: “For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band the in-band blocking requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in subclause 7.6.1.1 for each component carrier while all downlink carriers are active.”

For B20 and B28A the receive bands has only a gap of 3 MHz and RAN4 has to define how in-band should be tested for CA as the blocker can be in the aggregated receive channel. The figure below shows the outer limit of the blocking for B28A that falls into B20 receive. The following Note is suggested for in-band CA blocking: For adjacent receive bands the separation between the PCC and SCC has to be | FC, PCC - FC, SCC| ≥ BWPCC/2 + BWSCC/2 +2× FIoffset,case 1,2
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Figure 2.3-2: In-band blocking for inter-band CA with e.g. PCC = 10 MHz at FDL_high from B28A, FIoffset, case 2 = 12.5+0.0125 MHz and aggregated SCC = 10 MHz at  FDL_low from B20
Receiving power imbalance and timing offset:

In TS 36.101 Section 8.2.1.7 and Section 8.2.1.8 there are tests for power imbalance and/or timing offset for intra-band non-contiguous CA which uses a common LNA similar to possible B20  + B28 CA integration. For B20 and B28 BSs are collocated and such large power imbalance as may be observed if using RRH is unlikely.
2.4
Release independence and timescales
The 2DL inter-band CAs are Release independent to Rel-10. This means that B20 + B28A CA when finalised in Rel-14 will be release independent to Rel-10. This is of importance, as Rel-10 terminals will exist/manufactured also in the future. Although we also understand that in terminals due to support of different bands - CAs and features a mixture of releases may be supported. But at the bottom-line, the lowest release as specified for a terminal has to be at least supported. As CA is a feature the UE vendors can decide which combinations their UE will support and this is independent of the release question. 

2.5
Support of multiple CA combos
In general the number of bands or CA combinations supported is up to the UE implementation and not defined in the 3GPP specifications. Higher order CAs with higher-order multiplexers e.g. quintplexer, hexplexer, etc. will allow to combine more low-low or high-high CA combinations. 
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6
Inter-Band (2DL) Carrier Aggregation with Single UL: Specific Band Combination Part

6.1
CA_2DL_20A-28A_1UL_BCS0
6.1.1
Operating bands for CA


Table 6.1.1-1: 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.


6.1.2
Channel bandwidths per operating band for CA

Table 6.1.2-1: 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-28A
	20
	
	
	
	Yes
	Yes
	Yes

	
	28
	
	
	Yes
	Yes
	Yes
	Yes


6.1. 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.
6.1.4
∆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 6.1.4-1: 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
SxAW 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
	2.3
	2.3

	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)
	-
	
	>25

(25 MHz @ 694 MHz, can improve if needed. Sloping down to 45 dB at 470 MHz)


From the summary in the TR 36.852-13 we note:

	The low band aggregation of B20 + B28A is a difficult from a UE filter-combiner perspective but important CA combination for many European operators in order to give higher data rate in rural and difficult coverage areas. This follows the EC guideline to give also higher data rates to users in such areas and to make efficient usage of the spectrum available. 

The additional IL for such low bands has to be small as otherwise single carrier and CA throughput performance suffers too much degradation. Two sets of filter-combiner data is found:

· Set 1: Filter vendors which supplied data for B20 + B28 CA which shows low additional insertion loss, which can follow the low-low CA framework (R4-145843) and able to provide filters for mass-production from 2018.

· Set 2: Filter vendors which supplied data for B20 + B28 CA which shows additional ILs for Rx are in excess of 2 dB @ room temperature. The highest additional IL RAN4 has so far considered for CA combinations proposed is well below 2 dB.


The filter combiner data additional ILs in Set 2 are not given over ETC and are too high for this CA combo in order to follow the low-low CA framework on additional IL. The average additional IL for Set 1 including 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 6.1.4-2: Additional IL values for band 20 + 28A triplexer and quadplexer (under ETC) 

	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
	-0.7
	-0.7
	-0.7

	28A Rx
	-0.2
	0.2
	-0.1
	0


Looking at the low-low band CA framework which was agreed in: R4-146833 and with 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 values are shown in Table 6.1.4-3, and in Table.6.1.4-4:

Table 6.1.4-3: ΔTIB,c (two bands)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_20A-28A
	20
	0.5

	
	28
	0.5


Table 6.1.4-4: ΔRIB,c (two bands) 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_20A-28A
	20
	0

	
	28
	0


6.1.5
REFSENS requirements

No change in B20 or B28 REFSENS requirements are needed as the 1UL does not cause harmonic distortion to the own receiving bands. The ΔRIB,c is given in the table above.
6.1.6
Blocking requirements
The inband blocking for CA and OOB blocking for single carrier and CA needs the following changes for CA_20A-28A (changes are highlighted in yellow)
Table 7.6.1.1A-0: In-band blocking for additional operating bands for carrier aggregation

	E-UTRA band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2

	29, 32, 67
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15

to

FDL_high + 15

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 
NOTE 4:
For adjacent receive bands the separation between the PCC and SCC has to be | FC, PCC - FC, SCC| ≥ BWPCC/2 + BWSCC/2 +2× FIoffset,case 1,2    


Table 7.6.2.1-2: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 (NOTE 2), 43 (NOTE 2), 44, 45, 65, 66
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS. 

NOTE 2:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 3:
For the UE that supports both Band 4 and Band 66, the out-of-blocking frequency range for Band 4 is defined relative to FDL_low and FDL_high of Band 66.
Note 4:
For the UE which supports CA_20A-28A the FDL_low is given by band 20 and FDL_high is given by B28 as apply for the restricted frequency range specified for this CA configuration (Table 5.5A-2)


Table 7.6.2.1A-0: out-of-band blocking for inter-band carrier aggregation

	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	Pw
	dBm
	Table 7.6.2.1-1 for all component carriers

	Pinterferer
	dBm
	-44 + RIB,c
	-30 + RIB,c
	-15 + RIB,c

	Finterferer
(CW)
	MHz
	-60 < f – FDL_Low(j) < -15

or

15 < f – FDL_High(j) < 60


	-85 < f – FDL_Low(j) ≤ -60

or

60 ≤ f – FDL_High(j) < 85


	1 ≤ f ≤ FDL_Low(1) – 85

or

FDL_High(j) + 85 ≤ f

≤ FDL_Low(j+1) – 85 with 

j < X

or 

FDL_High(X) + 85 ≤ f

≤ 12750

	NOTE 1:
FDL_Low(j) and FDL_High(j) denote the respective lower and upper frequency limits of the operating band containing carrier j, j = 1,…,X, with carriers numbered in increasing order of carrier frequency and X the number of component carriers in the band combination (X ≤ 4 for the present version of this specification).

NOTE 2:
For FDL_Low(j+1) – FDL_High(j) < 145 MHz and FInterferer in FDL_High(j) < f < FDL_Low(j+1) with j < X, FInterferer can be in both Range 1 and Range 2. Then the lower of the PInterferer applies.

NOTE 3:
For FDL_Low(j) – 15 MHz ≤ f ≤ FDL_High(j) + 15 MHz the appropriate adjacent channel selectivity and in-band blocking requirments in the respective subclauses 7.5.1A and 7.6.1.1A shall be applied for carrier j.

NOTE 4:
RIB,c according to Table 7.3.1-1A applies when serving cell c is measured. 

NOTE 5:
For inter-band CA combinations containing Bands 42 or 43, the interferer with respect to Band 42 or Band 43 shall have power level (PInterferer) for Range 3 modified to -20 + RIB,c dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 6:
For inter-band CA combinations containing Bands 7 and 38 simultaneously, for FInterferer  Bands 7 and 38 are considered as one single band as follows: FDL_Low = 2570 MHz and FDL_High = 2690 MHz. For Range 2, the following applies for FDL_Low: [-105] < f – FDL_Low ≤ -60 or 60 ≤ f – FDL_High < 85 . For Range 3 the following applies 1 ≤ f ≤ FDL_Low  [-105] or FDL_High + 85 ≤ f ≤ 12750.
Note 7:
For the UE which supports CA_20A-28A the FDL_low is given by band 20 and FDL_high is given by B28 as apply for the restricted frequency range specified for this CA configuration (Table 5.5A-2)


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