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Background
CA_5DL_3A-40E_BCS0 was proposed in the revised 5DL/1UL basket CA [1] in RAN#74. This contribution provides the operating bands, channel bandwidth, co-existence study and UE RF requirements for CA_3A-40E.
It is proposed the 3DL CA_3A-40C Tib/Rib requirements being reused for 5DL CA_3A-40E.

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

	CA_3A-40E
	3
	0.5

	
	40
	0.5


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

	CA_3A-40E
	3
	0

	
	40
	0


The MSD requirements are also proposed to be reused.
Table 3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions)
	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_3A-40E
	3
	
	
	-94.2
	-91.2
	-89.5
	-88.3
	FDD
	40

	
	40
	
	
	
	
	-95.2
	-94
	TDD
	

	CA_3A-40E
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	40
	
	
	
	
	-91.3
	-90.2
	TDD
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A of TS 36.x01
NOTE 2:
Reference measurement channel is A.3.2 in TS 36.x01 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 of TS 36.x01
NOTE 3:
The signal power is specified per port

NOTE 4:
These requirements apply regardless of the channel bandwidth and the location of UL band.


Table 4: Uplink configuration for the low band (exceptions)
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-40E
	3
	
	
	25
	50
	501
	501
	FDD

	
	40
	
	
	
	
	75
	100
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1 in TS 36.x01).


According to the above analysis, it’s proposed the TP included in this contribution is approved.
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6.x
CA_5DL_3A-40E _BCS0
6.x.1
Channel bandwidths per operating band for CA

Table 6.x.1-1: 5DL 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_3-40
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD


Table 6.x.1-2: Supported E-UTRA bandwidths per CA configuration for 5DL inter-band CA 

	CA operating / Channel bandwidth
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

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

	CA_3A-40E
	3
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	40
	See CA_40E Bandwidth Combination Set 0 in the table below
	
	


	
	E-UTRA CA configuration / Bandwidth combination set

	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_40E
	15, 20
	15, 20
	15, 20
	20
	80
	0


6.x.2
Co-existence studies

Table 6.x.2-1 shows harmonics frequency limits and intermodulation products frequency limits for CA of Band 3, Band 40 and Band 40. Harmonics and intermodulation product problems are summarized below the relevant table.

Table 6.x.2-1: DL Harmonics and intermodulation products frequency limits for CA_3A-40E
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	2300
	2400

	2nd order harmonics frequency range (MHz)
	3610
	3760
	4600
	4800

	3rd order harmonics frequency range (MHz)
	5415
	5640
	6900
	7200

	2nd order IMD products
	f2_low-f1_high
	f2_high-f1_low
	f1_low+f2_low
	f1_high+f2_high

	IMD frequency limits (MHz)
	420
	595
	4105
	4280

	3rd order IMD products
	2*f1_low-f2_high
	2*f1_high-f2_low
	2*f2_low-f1_high
	2*f2_high-f1_low

	IMD frequency limits (MHz)
	1210
	1460
	2720
	2995

	3rd order IMD products
	2*f1_low+f2_low
	2*f1_high+f2_high
	f1_low+2*f2_low
	f1_high+2*f2_high

	IMD frequency limits (MHz)
	5910
	6160
	6405
	6680

	3rd order IMD products (with maximum channel bandwidth)
	f1_low – f2_BWmax
	f1_high + f2_BWmax
	f2_low – f1_BWmax
	f2_high + f1_BWmax

	IMD frequency limits (MHz)
	1725
	1960
	2280
	2420


It can be seen from Table 6.x.2-1 that the 2nd and 3rd harmonics of Band 3 and Band 40 DL carriers may fall into the BS receive band of Bands 43 and 48, and the 3rd IMD products may fall into the BS receive band of Bands 1, 2, 3, 4, 9, 10, 11, 21, 25, 30, 33, 35, 36, 37, 39, 40, 45, 65, 66 and 70. Since Bands 1, 2, 4, 9, 10, 11, 21, 25, 30, 33, 35, 36, 37, 45, 48, 65, 66 and 70 are not intended for use in the same geographical area as Bands 3 and 40; the focus here will be on the harmonics and IMD falling into Bands 3, 39, 40 and 43. As B40 is a TDD band, simultaneous Tx/Rx for the same band will not happen. So the IMD impact to B40 needs not to be considered.

With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre‑distortion algorithms and filters, it is expected that the IMD interference generated within the Bands 3, 39 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 3 and 40 BS transmitters do not share the same antenna with Band 3, Band 39 and Band 43 BS receiver. If B39 and B40 or Band 43 and Band 40 are synchronized then the restrictions for B39 and Band 43 do not exist.

And it is recommended that Bands 3 and 40 BS transmitters should not share the same antenna with Band 3, 39 or 43 BS receivers, unless the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause Band 3, 39 or 43 BS receivers desensitization. If B39 and B40 or Band 43 and Band 40 are synchronized then the restrictions for B39 and Band 43 don't exist. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.x.3
∆TIB and ∆RIB values
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 Table 6.x.3-1 and Table 6.x.3-2.
Table 6.x.3-1: ΔTIB,c for 5DL aggregation

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

	CA_3A-40E
	3
	0.5

	
	40
	0.5


Table 6.x.3-2: ΔRIB,c for 5DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-40E
	3
	0

	
	40
	0


6.x.4 
REFSENS requirements
For the REFSENS of B3 and B40 for 1UL/5DL CA_3A-40E, the requirements are shown in Table 6.x.4-1 and Table 6.x.4-2.

Table 6.x.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA

	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_3A-40E
	3
	
	
	-94.2
	-91.2
	-89.5
	-88.3
	FDD
	40

	
	40
	
	
	
	
	-95.2
	-94
	TDD
	

	CA_3A-40E
	3
	
	
	-97
	-94
	-92.2
	-91
	FDD
	3

	
	40
	
	
	
	
	-91.3
	-90.2
	TDD
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A of TS 36.101
NOTE 2:
Reference measurement channel is A.3.2 in TS 36.101 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 of TS 36.101
NOTE 3:
The signal power is specified per port

NOTE 4:
These requirements apply regardless of the channel bandwidth and the location of UL band.


Table 6.x.4-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_3A-40E
	3
	
	
	25
	50
	501
	501
	FDD

	
	40
	
	
	
	
	75
	100
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1 in TS 36.101).


<End of Text Proposal>
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