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1.  Introduction
This is text proposal for TR 36.714-03 for B1A+B3A+B3A 3DL/1UL CA. 
[bookmark: _GoBack]
2. Basic Configurations 
As written in the WID, the following configurations are assumed for B1+B3+B3.
Table 1: 3DL 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_1-3-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	




Table 2: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

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

	
	
	3
	See the CA_3A-3A Bandwidth combination set 0 in the Table below
	
	




3.  Co-existence
[bookmark: _Toc455153941]3.1 For the BS
Table 3 gives the harmonics and IMD products for Band 1 + Band 3+ Band 3 CA with 3DL. It shows that the second harmonics may fall into BS receive band of Band 43, and no third harmonics will fall into any BS receive band specified by 3GPP. In addition, no second order intermodulation products will fall into any BS receive band. The third order intermodulation products may fall into the BS receive band of Band 2, 7, 11, 21, 24, 25, 35, 39, 40 and 41. 
Note that Band 2, 25 and 35 are not intended for use in the same geographical area as Band 1 and Band 3. It is suggested BS transmitters supporting CA of Band 1 + Band 3 +Band3 should not share the same antenna with Band 7, 11, 21, 24, 39, 40, 41 and 43 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 7, 11, 21, 24, 33, 39, 40, 41 and 43 BS receiver desensitization. Specific analysis on the harmonics and IMD products with consideration on the adopted bandwidth and the carrier places are needed if considering the shared antenna.
Table 3: 3DL B1 + B3 + B3 Harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	2nd order harmonics frequency range (MHz)
	4220 to 4340
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	6330 to 6510
	5415 to 5640

	Two-tone 2nd order IMD products 
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency range (MHz)
	230 to 365
	3915 to 4050

	Two-tone 3rd order IMD products 
	2*f1_low – f2_high
&(2*f1_low + f2_low)
	2*f1_high – f2_low
& (2*f1_high + f2_high)
	2*f2_low – f1_high
&(2*f2_low + f1_low)
	2* f2_high – f1_low
&(2*f2_high + f1_high)

	IMD frequency range (MHz)
	2340 to 2535
6025 to 6220
	1440 to 1650
5720 to 5930

	Three-tone 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 range (MHz)
	2070 to 2210
	1785 to 1900



[bookmark: _Toc455153942]3.2	For the UE
As shown in Table 4, the harmonic frequencies of band 1 and band 3 in UL are away from the receive bands of B1 and B3 in the DL, so that we can conclude that there is no issue on UL harmonic interference.
Table 4: Impact of UL Harmonic Interference
	Band
	1
	3

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	2nd order harmonics frequency range (MHz)
	3840 to 3960
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	5760 to 5940
	5130 to 5355





4.  ΔTIB and ΔRIB
For the UE which supports inter-band carrier aggregation configuration with uplink assigned to one E-UTRA band the ΔTIB,c and RIB,c are defined for applicable bands in Table 5 and Table 6
Table 5: IB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 


	CA_1A-3A-3A
	1
	0.3

	
	3
	0.3



Table 6: RIB.c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 


	CA_1A-3A-3A
	1
	0

	
	3
	0



5.  REFSENS
Considered what has been discussed for B1+B3 CA and B1+B3C, the CA_B1A_B3A_B3A also need to be separated into two cases when the uplink is configured in Band 1. One is without MSD issues when the separation between the upper edge of the aggregated DL continuous carrier in Band 3 and the lower edge of UL carrier in Band 1 is equal or larger than 60MHz. The other one is degradation of Band 3 DL from Band 1 UL due to narrow frequency that the edge-to-edge separation between the Band 1 UL and Band 3 DL is less than 60MHz. The former MSD is specified in Tables 6 and 7, and the latter is specified in Tables 8 and 9. When the uplink is configured in Band3, the TX-RX separation is large enough so that there would be no MSD issues either.
Table 6: 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-3A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	NOTE:	For the UE that signals support of a 3DL CA bandwidth combination set, the UE shall support all single carrier channel bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] and all the 2DL CA bandwidth combination sets in Table 5.6A.2-1 of TS 36.101 [2] whose channel bandwidths are entirely covered by the signaled 3DL CA bandwidth combination set.



Table 7 Uplink configuration
	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-3A1, 2-3A1, 2
	1
	
	
	25
	45
	45
	45
	FDD

	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.



Table 8: 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-3A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	NOTE: 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 Band 3, the requirement applies regardless of channel bandwidth in Band 1, and the requirements apply to both Band3 downlink carriers.



Table 9 Uplink configuration
	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-3A1, 2-3A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	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.




6.  Summary
This paper investigates all the necessary elements to complete CA_1A-3A-3A. The relevant TP is shown in Annex.





Annex: TP for TR36.714-03


[Unchanged portions skipped]
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Table X.Y.1-1: 3DL 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_1-3-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	




[bookmark: _Toc441173772][bookmark: _Toc462238403][bookmark: _Toc462239557][bookmark: _Toc462305258][bookmark: _Toc462310944]X.Y.2	Channel bandwidths per operating band for CA
Table X.Y.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	[bookmark: _Toc441173773][bookmark: _Toc462238404][bookmark: _Toc462239558][bookmark: _Toc462305259][bookmark: _Toc462310945]E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations 
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

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

	
	
	3
	See the CA_3A-3A Bandwidth combination set 0 in the Table below
	
	



X.Y.3 	Harmonics and IMD study
[bookmark: _Toc441173774][bookmark: _Toc462238405][bookmark: _Toc462239559][bookmark: _Toc462305260][bookmark: _Toc462310946]X.Y.3.1	For the BS
Table X.Y.3.1-1 gives the harmonics and IMD products for Band 1 + Band 3+ Band 3 CA with 3DL. It shows that the second harmonics may fall into BS receive band of Band 43, and no third harmonics will fall into any BS receive band specified by 3GPP. In addition, no second order intermodulation products will fall into any BS receive band. The third order intermodulation products may fall into the BS receive band of Band 2, 7, 11, 21, 24, 25, 35, 39, 40 and 41. 
Note that Band 2, 25 and 35 are not intended for use in the same geographical area as Band 1 and Band 3. It is suggested BS transmitters supporting CA of Band 1 + Band 3 +Band3 should not share the same antenna with Band 7, 11, 21, 24, 39, 40, 41 and 43 BS receiver, unless the antenna path meets very stringent third order PIM specification so that the PIM will not cause Band 7, 11, 21, 24, 33, 39, 40, 41 and 43 BS receiver desensitization. Specific analysis on the harmonics and IMD products with consideration on the adopted bandwidth and the carrier places are needed if considering the shared antenna.
Table X.Y.3.1-1: Band 1, Band 3 and Band 3 DL 3rd order IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	2nd order harmonics frequency range (MHz)
	4220 to 4340
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	6330 to 6510
	5415 to 5640

	Two-tone 2nd order IMD products 
	f2_low – f1_high
	f2_high – f1_low
	f2_low + f1_low
	f2_high + f1_high

	IMD frequency range (MHz)
	230 to 365
	3915 to 4050

	Two-tone 3rd order IMD products 
	2*f1_low – f2_high
&(2*f1_low + f2_low)
	2*f1_high – f2_low
& (2*f1_high + f2_high)
	2*f2_low – f1_high
&(2*f2_low + f1_low)
	2* f2_high – f1_low
&(2*f2_high + f1_high)

	IMD frequency range (MHz)
	2340 to 2535
6025 to 6220
	1440 to 1650
5720 to 5930

	Three-tone 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 range (MHz)
	2070 to 2210
	1785 to 1900
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X.Y.3.2	For the UE
As shown in Table X.Y.3.2-1, the harmonic frequencies of band 1 and band 3 in UL are away from the receive bands of B1 and B3 in the DL, so that we can conclude that there is no issue on UL harmonic interference.
Table X.Y.3.2-1: UE harmonic table for 3DL/1UL
	Band
	1
	3

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1710
	1785

	DL frequency (MHz)
	2110
	2170
	1805
	1880

	2nd order harmonics frequency range (MHz)
	3840 to 3960
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	5760 to 5940
	5130 to 5355



[bookmark: _Toc441173776][bookmark: _Toc462238407][bookmark: _Toc462239561][bookmark: _Toc462305262][bookmark: _Toc462310948]X.Y.4	ΔTIB,c and ΔRIB,c values
For the UE which supports inter-band carrier aggregation configuration with uplink assigned to one E-UTRA band the ΔTIB,c and RIB,c are defined for applicable bands in Table X.Y.4-1 and Table X.Y.4-2
Table X.Y.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 


	CA_1A-3A-3A
	1
	0.3

	
	3
	0.3



Table X.Y.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 


	CA_1A-3A-3A
	1
	0

	
	3
	0







[bookmark: _Toc462305255][bookmark: _Toc462310941]X.Y.5	REFSENS requirements
Considered what has been discussed for B1+B3 CA and B1+B3C, the CA_B1A_B3A_B3A also need to be separated into two cases when the uplink is configured in Band 1. One is without MSD issues when the separation between the upper edge of the aggregated DL continuous carrier in Band 3 and the lower edge of UL carrier in Band 1 is equal or larger than 60MHz. The other one is degradation of Band 3 DL from Band 1 UL due to narrow frequency that the edge-to-edge separation between the Band 1 UL and Band 3 DL is less than 60MHz. The former MSD is specified in Tables X.Y.5-1 and X.Y.5-2, and the latter is specified in Tables X.Y.5-3 and X.Y.5-4. When the uplink is configured in Band3, the TX-RX separation is large enough so that there would be no MSD issues either.
Table X.Y.5-1: 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-3A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	-99.711
	-96.711
	-94.911
	-93.711
	

	NOTE:	For the UE that signals support of a 3DL CA bandwidth combination set, the UE shall support all single carrier channel bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] and all the 2DL CA bandwidth combination sets in Table 5.6A.2-1 of TS 36.101 [2] whose channel bandwidths are entirely covered by the signaled 3DL CA bandwidth combination set.
NOTE 11:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table X.Y.5-2: Uplink configuration
	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-1, 2-3A1, 2
	1
	
	
	25
	45
	45
	45
	FDD

	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.



Table X.Y.5-3: 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-3A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	
	
	
	-102.711
	-99.711
	-97.911
	-96.711
	

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	NOTE: 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 Band 3, the requirement applies regardless of channel bandwidth in Band 1, and the requirements apply to both Band3 downlink carriers.
NOTE 11:	Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.



Table X.Y.5-4: Uplink configuration
	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-1, 2-3A1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	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.
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