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1.  Introduction
B1+B3+B8+B11 was approved in 4DL/1UL basket WID in the last RAN-P [1]. This paper is to evaluate IM/harmonics and relaxation required. This includes the relevant TP to complete this combination.
Note that this 4DL includes an outstanding 2DL of 3A-11A [2] and its relevant 3DLs (1A/8A-3A-11A) [3, 4], which are to be dealt with companion contributions for approval in this meeting.
In R4-168840, two modifications are made in REFSENS exception (7.3.1A-0bD1): (1) 4Rx REFSENS is defined/added in Band 1 and (2) [ ] are removed in Band 3.
2. Basic Configurations 
As written in the WID, the following configurations are assumed for B1+B3+B8+B11.
Table 1: 4DL Inter-band CA operating bands
	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_1-3-8-11
	1
	1920 MHz
	–
	1980 MHz
	5,10, 15, 20
	2110 MHz
	–
	2170 MHz
	5, 10, 15, 20
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	5,10, 15, 20
	1805 MHz
	–
	1880 MHz
	5, 10, 15, 20
	

	
	8
	880 MHz
	–
	915 MHz
	5, 10
	925 MHz
	–
	960 MHz
	5, 10
	

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	5, 10
	1475.9 MHz
	–
	1495.9 MHz
	5, 10
	



Table 2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

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

	CA_1A-3A-8A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	11
	
	
	Yes
	Yes
	
	
	
	




3.  Co-existence
The 3rd order IMD products caused in the BS by transmitting of Band 1, Band 3, Band 8 and Band 11 DL carriers (i.e. 4DL CA with one component carrier in each band) are derived in the constituent 3DL and 2DL CAs, which have been already analyzed.


4.  ΔTIB and ΔRIB
The followingΔTIB and ΔRIB are proposed based on its constituent 3DL/1UL CAs:
Table 3: ΔTIB of constituent 3DL/1UL
	ΔTIB
	1+3+8
	1+3+11
	1+8+11
	3+8+11
	Proposed
Value

	B1
	0.3
	0.3
	0.3
	-
	0.3

	B3
	0.3
	0.8
	-
	0.8
	0.8

	B8
	0.3
	-
	0.3
	0.3
	0.3

	B11
	-
	0.9
	0.4
	0.9
	0.9



Table 4: ΔRIB of constituent 3DL/1UL
	ΔRIB
	1+3+8
	1+3+11
	1+8+11
	3+8+11
	Proposed Value

	B1
	0
	0
	0
	-
	0

	B3
	0
	0.3
	-
	0.3
	0.3

	B8
	0
	-
	0
	0
	0

	B11
	-
	0.5
	0
	0.5
	0.5




Based on the tables above, the following relaxations are proposed:

Table 5: Proposed ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-3A-8A-11A
	1
	0.3

	
	3
	0.8

	
	8
	0.3

	
	11
	0.9



Table 6: Proposed ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_1A-3A-8A-11A
	1
	0

	
	3
	0.3

	
	8
	0

	
	11
	0.5



5.  REFSENS
There are two issues about this 4CA. Firstly, B1+B3 CA is subject to REFSENS exception as per Table 7.3.1A-0bA of [5], when lower side of Band 1 is used for Tx and upper side of Band 3 is used for Rx. Then for this combination, it is necessary to add exception information below to Table 7.3.1A-0bD1/D2 of [5]:
Table 7(7.3.1A-0bD1): Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	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_1A-3A-8A-11A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.76
	-99.76
	-97.96
	-96.76
	

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	[-99.7]6
	[-96.7]6
	[-94.9]6
	[-93.7]6
	

	
	8
	
	
	-97
	-94
	
	
	

	
	11
	
	
	-100
	-97
	
	
	

	NOTE 4:	These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:	These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 
NOTE 6:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 8(7.3.1A-0bD2): Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3A-8A-11A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:	refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.
NOTE 2:	UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:	UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.




Secondly, B3+B8 is a combination of harmonic fall down in UE but it was agreed that this issue is not specified. Because of that, Band 3 REFSENS is “NA” when Band 8 Tx hits the B3 Rx. Then, the following exception is required to be defined in Table 7.3.1A-0a and 0b of [5]:
Table 9 (7.3.1A-0a): Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (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_1A-3A-8A-11A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.720
	-99.720
	-97.920
	-96.720
	

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	-97
	-94
	
	
	

	
	11
	
	
	-100
	-97
	
	
	

	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 20:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.




Table 10(7.3.1A-0b): Uplink configuration for the low band (exceptions)
	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_1A-3A-8A-11A
	8
	
	
	8
	16
	25
	25
	FDD



As mentioned in [2], there is no desense issue foreseen around B3+B11.

6.  Summary
This paper investigates all the necessary elements to complete CA_1A-3A-8A-11A. The relevant TP is shown in Annex.
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[Unchanged portions skipped]

[bookmark: _Toc453581202][bookmark: _Toc453586078][bookmark: _Toc453586465][bookmark: _Toc453586689][bookmark: _Toc461630066][bookmark: _Toc461630530][bookmark: _Toc461630955][bookmark: _Toc461631562][bookmark: _Toc461631926][bookmark: _Toc461632291][bookmark: _Toc461632656][bookmark: _Toc461633021][bookmark: _Toc461633696][bookmark: _Toc461634096][bookmark: _Toc461634498]6.Z	CA_4DL_1A-3A-8A-11A_1UL_BCS0
[bookmark: _Toc453581203][bookmark: _Toc453586079][bookmark: _Toc453586466][bookmark: _Toc453586690][bookmark: _Toc461630067][bookmark: _Toc461630531][bookmark: _Toc461630956][bookmark: _Toc461631563][bookmark: _Toc461631927][bookmark: _Toc461632292][bookmark: _Toc461632657][bookmark: _Toc461633022][bookmark: _Toc461633697][bookmark: _Toc461634097][bookmark: _Toc461634499]6.Z.1	Channel bandwidths per operating band for CA
Table 6.Z.1-1: 4DL Inter-band CA operating bands
	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_1-3-8-11
	1
	1920 MHz
	–
	1980 MHz
	5,10, 15, 20
	2110 MHz
	–
	2170 MHz
	5, 10, 15, 20
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	5, 10, 15, 20
	1805 MHz
	–
	1880 MHz
	5, 10, 15, 20
	

	
	8
	880 MHz
	–
	915 MHz
	5,10
	925 MHz
	–
	960 MHz
	5, 10
	

	
	11
	1427.9 MHz
	–
	1447.9 MHz
	5, 10
	1475.9 MHz
	–
	1495.9 MHz
	5, 10
	



Table 6.Z.1-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

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

	CA_1A-3A-8A-11A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	11
	
	
	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 [4] when operating in single carrier mode.
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The 3rd order IMD products caused in the BS by transmitting of Band 1, Band 3, Band 8 and Band 11 DL carriers (i.e. 4DL CA with one component carrier in each band) are derived in the constituent 3DL and 2DL CAs, which have been already analyzed.
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For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Tables 6.Z.3-1 and 6.Z.3-2 respectively.
Table 6.Z.3-1: ΔTIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-8A-11A
	1
	0.3

	
	3
	0.8

	
	8
	0.3

	
	11
	0.9



Table 6.Z.3-2: ΔRIB,c for 4DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-8A-11A
	1
	0

	
	3
	0.3

	
	8
	0

	
	11
	0.5
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There are two issues about this 4CA. Firstly, B1+B3 CA is subject to REFSENS exception when lower side of Band 1 is used for Tx and upper side of Band 3 is used for Rx. Then for this combination, it is necessary to add exception information below:
Table 6.Z.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	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_1A-3A-8A-11A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.76
	-99.76
	-97.96
	[bookmark: _GoBack]-96.76
	

	
	34
	
	
	-94
	-91.5
	-90
	-89
	

	
	35
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.76
	-96.76
	-94.96
	-93.76
	

	
	8
	
	
	-97
	-94
	
	
	

	
	11
	
	
	-100
	-97
	
	
	

	NOTE 4:	These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:	These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in the bands other than Band 1, the requirement applies regardless of channel bandwidth in Band 1. 
NOTE 6:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table 6.Z.4-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	CA_1A-3A-8A-11A
	11,2
	
	
	25
	25
	25
	25
	FDD

	
	11,3
	
	
	25
	45
	45
	45
	

	NOTE 1:	refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.
NOTE 2:	UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:	UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.



Secondly, B3+B8 is a combination of harmonic fall down in UE but it was agreed that this issue is not specified. Because of that, Band 3 REFSENS is “NA” when Band 8 Tx hits the B3 Rx. Then, the following exception is required to be defined also:
Table 6.Z.4-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (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_1A-3A-8A-11A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.720
	-99.720
	-97.920
	-96.720
	

	
	3
	
	
	N/A
	N/A
	N/A
	N/A
	

	
	8
	
	
	-97
	-94
	
	
	

	
	11
	
	
	-100
	-97
	
	
	

	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 20:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.




Table 6.Z.4-4: Uplink configuration for the low band (exceptions)
	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_1A-3A-8A-11A
	8
	
	
	8
	16
	25
	25
	FDD
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