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1	Introduction
This contribution is a TP to capture the requirements for CA_66A-66A-70C-71A, and CA_66C-70C-71A.

2	Discussion

Requirements for these CA configurations are like requirements for CA_66-70A-71A 

Table 1: ΔTIB,c 
	Inter-band CA Combination
	E-UTRA Band
	ΔTIB,c [dB]

	B66+B70+B71
	66
	0.5

	
	70
	0.5

	
	71
	0.6


[bookmark: _Toc473882107]
Table 2: ΔRIB,c 
	Inter-band CA Combination
	E-UTRA Band
	ΔRIB,c [dB]

	B66+B70+B71
	66
	0

	
	70
	0

	
	71
	0



														Table 3: REFSENS exceptions
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_66A-66A-70C-71A5,6,X
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	-89
	

	
	71
	
	
	-97.2
	-94.2
	
	
	

	CA_66C-70C-71A5,6,X
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	-89
	

	
	71
	
	
	-97.2
	-94.2
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port
NOTE 4:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).
NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.
NOTE X:   These exceptions for the intra-band class C carriers should be verified one carrier at a time, according to note 6 frequency arrangements. No exceptions apply for the carrier which is not under REFSENS exception test.  



The UL allocations to verify harmonic MSD are as follows:
Table 4: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_66A-66A-70C-71A
	71
	
	
	8
	16
	20
	20
	FDD

	CA_66C-70C-71A
	71
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:	refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.
NOTE 2:	the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.
NOTE 3:	3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.
NOTE 5:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.



3	TP for TR36.715-03-01
[bookmark: _Toc445389429][bookmark: _Toc445389562][bookmark: _Toc445884693][bookmark: _Toc445884840][bookmark: _Toc449192024][bookmark: _Toc449197373][bookmark: _Toc449197808][bookmark: _Toc449198294][bookmark: _Toc457313343][bookmark: _Toc457313697][bookmark: _Toc457314270]5.X	CA_66A-66A-70C-71A_BCS0 
5.X.1	Channel bandwidths per operating band for CA

Table 5.X.1-1: Inter-band CA operating bands
	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_66-70-71
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	



Table 5.X.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66A-66A-70C-71A 
	

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_66A-66A-70C-71A
	66
	See the CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	85
	0

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	71
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	



Table 5.x.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)
	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0



Table 5.x.1-4: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	




5.X.2	UE co-existence studies
UE harmonics are shown in table below.
Table 5.X.2-1 UE harmonics
	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	Frequency [MHz]
	1710
	1780
	1695
	1710
	663
	698

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420
	1326
	1396

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130
	1989
	2094

	4th harmonic [MHz]
	6840
	7120
	6780
	6840
	2652
	2792

	5th harmonic [MHz]
	8550
	8900
	8475
	8550
	3315
	3490



Third harmonic from B71 hits on top of B70 DL. This is captured in MSD section.

5.X.3	ΔTIB,c and ΔRIB,c values

For the UE which supports CA_66A-66A-70C-71A, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 5.X.3-2 and 5.X.3-3 respectively.
Table 5.X.3-2: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66A-66A-70C-71A
	66
	0.5

	
	70
	0.5

	
	71
	0.6



Table 5.X.3-3: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66A-66A-70C-71A
	66
	0

	
	70
	0

	
	71
	0



5.X.4	REFSENS requirements
Table 5.X.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to
harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_66A-66A-70C-71A5,6,X
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	-89
	

	
	71
	
	
	-97.2
	-94.2
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port
NOTE 4:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).
NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.
NOTE X:   These exceptions should be verified one carrier at a time, according to note 6 frequency arrangements. No exceptions apply for the carrier which is not under REFSENS exception test.  



The UL allocations to verify harmonic MSD are as follows:
Table 5.X.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_66A-66A-70C-71A
	71
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:	refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.
NOTE 2:	the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.
NOTE 3:	3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.
NOTE 5:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.



5.X	CA_66C-70C-71A_BCS0 
5.X.1	Channel bandwidths per operating band for CA

Table 5.X.1-1: Inter-band CA operating bands
	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_66-70-71
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	
	70
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	

	
	71
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	



Table 5.X.1-2: E-UTRA CA configurations and bandwidth combination sets defined for CA_66A-66A-70C-71A 
	

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_66C-70C-71A
	66
	See the CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	85
	0

	
	70
	See the CA_70C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	71
	 
	 
	Yes
	Yes
	Yes
	Yes
	
	




Table 5.x.1-3: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	5
	20
	
	
	40
	0

	
	10
	15,20
	
	
	
	

	
	15
	10, 15, 20
	
	
	
	

	
	20
	5, 10, 15, 20
	
	
	
	

	CA_70C
	5
	20
	
	
	25
	0

	
	10
	15
	
	
	
	

	
	15
	10
	
	
	
	




5.X.2	UE co-existence studies
UE harmonics are shown in table below.
Table 5.X.2-1 UE harmonics
	UE UL frequencies
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	Frequency [MHz]
	1710
	1780
	1695
	1710
	663
	698

	2nd harmonic [MHz]
	3420
	3560
	3390
	3420
	1326
	1396

	3rd harmonic [MHz]
	5130
	5340
	5085
	5130
	1989
	2094

	4th harmonic [MHz]
	6840
	7120
	6780
	6840
	2652
	2792

	5th harmonic [MHz]
	8550
	8900
	8475
	8550
	3315
	3490



Third harmonic from B71 hits on top of B70 DL. This is captured in MSD section.

5.X.3	ΔTIB,c and ΔRIB,c values

For the UE which supports CA_66C-70C-71A, the ΔTIB,c and ΔRIB,c  are defined for applicable bands in Table 5.X.3-2 and 5.X.3-3 respectively.
Table 5.X.3-2: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_66C-70C-71A
	66
	0.5

	
	70
	0.5

	
	71
	0.6



Table 5.X.3-3: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_66C-70C-71A
	66
	0

	
	70
	0

	
	71
	0



5.X.4	REFSENS requirements
Table 5.X.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to
harmonic issue)
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_66C-70C-71A5,6,X
	66
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	FDD

	
	70
	
	
	-90
	-89.5
	-89.2
	-89
	

	
	71
	
	
	-97.2
	-94.2
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1
NOTE 3:	The signal power is specified per port
NOTE 4:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).
NOTE 5:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:	The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: ]in MHz and  with[image: ] the carrier frequency of a high band in MHz and [image: ] the channel bandwidth configured in the low band.
NOTE X:   These exceptions should be verified one carrier at a time, according to note 6 frequency arrangements. No exceptions apply for the carrier which is not under REFSENS exception test.  



The UL allocations to verify harmonic MSD are as follows:
Table 5.X.4-2: Uplink configuration for the low band (exceptions due to harmonic issue)
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_66A-66A-70C-71A
	71
	
	
	8
	16
	20
	20
	FDD

	NOTE 1:	refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.
NOTE 2:	the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.
NOTE 3:	3 refers to the UL resource blocks shall be located between 2373-2400MHz.
NOTE 4:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.
NOTE 5:	These configurations apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a high band.
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oleObject1.bin

image3.wmf
HB

DL

f


image4.wmf
LB

Channel

BW


oleObject2.bin

oleObject3.bin

image1.wmf
ë

û

1

.

0

3

.

0

HB

DL

LB

UL

f

f

=


image2.wmf
__

/2/2

LBLBLBLBLB

ULlowChannelULULhighChannel

FBWfFBW

+££-


