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Background
This contribution provides a TP for TR 36.854-13 [3] to finalize requirements for the 5DL CA combination defined in RP-151512 [1]: Band 1, Band 3, Band 7 and Band 28, and to finalize the requirements for the 5DL CA combination defined in RP-151513 [2]: Band 3, Band 3, Band 7 and Band 28.
Reference Sensitivity values are added for CA_1A-3A-7A-28A. 
ΔT and ΔR values for CA_3C-7A-28A are corrected to align with the already existing values for CA_3A-7A-28A.

The missing fallback 1A-7C-28A is added. The WID for CA_1A-3A-7C-28A [1] will be revised to include this new fallback at the RAN #71 plenary in March 2016. This revised WID [4] is presented for information at this RAN4 #78 meeting.
Text Proposal

----- Unchanged sections omitted -----

6.44.1.4
MSD

The architecture with a hexplexer for Band 1, Band 3 and Band 7 could make a difference for the MSD compared to a duplexer or quadplexer architecture used for the fallback modes, e.g. the front-end isolation at the B28 TX. Nevertheless, it has been assumed this does not make a significant difference for the minimum MSD requirement. Therefore the reference sensitivity values for CA_1A-3A-7A-28A is derived from existing fallback combinations CA_1A-3A-28A,  CA_1A-7A-28A and CA_1A-28A.
Table 6.44.1.4-1: 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-7A-28A5,6
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	3
	
	
	
	-94
	-92.2
	-91
	

	
	7
	
	
	
	-95
	-93.2
	-92
	

	
	28
	
	
	
	-95.3
	-93.5
	-90.8
	

	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: image1.wmf]ë
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Table 6.44.1.4-2: 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-7A-28A
	28
	
	
	
	16
	25
	25
	FDD


Table 6.44.1.4.3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands)

	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-7A-28A
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	34
	
	
	
	[-91.5]
	[-90]
	[-89]
	

	
	35
	
	
	
	-94
	-92.2
	-91
	

	
	7
	
	
	
	-95
	-93.2
	-92
	

	
	28
	
	
	
	-95.3
	-93.5
	-90.8
	

	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.


Table 6.44.1.4-4: Uplink configuration for the low band (exceptions for four bands)

	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-7A-28A

CA_1A-3A-7C-28A
	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.


----- Unchanged sections omitted -----

6.45.1.4

MSD 

The MSD values for CA_1A-3A-7C is using the values from the existing combination CA-1A-3A-7A.
Table 6.45.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for three bands)

	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-7C9
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	
	-91.5
	-90
	-89
	

	
	7
	
	
	
	-95
	-93.2
	-92
	

	CA_1A-3A-7C10
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	
	-94
	-92.2
	-91
	

	
	7
	
	
	
	-95
	-93.2
	-92
	

	NOTE 9:
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 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 10:
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 and Band 7, the requirement applies regardless of channel bandwidth in Band 1.


Table 6.45.1.4-2: Uplink configuration for the uplink band (exceptions for three bands)

	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-7C5, 6
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-3A-7C5, 7
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 5:
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 6:
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 7:
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.


----- Unchanged sections omitted -----

6.47.1.2

ΔTIB,c and ΔRIB,c
For the UE which supports CA_3C-7A-28A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table x.x.1.2-1 and x.x.1.2-2 respectively. All these values are derived from the CA_3A-7A-28A in TS 36.101 [2]
Table 6.47.1.2-1: ΔTIB,c for 4DLs aggregation

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

	CA_3C-7A-28A
	3
	0.5

	
	7
	0.5

	
	28
	0.3


Table 6.47.1.2-2: ΔRIB,c for 4DLs aggregation

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

	CA_3C-7A-28A
	3
	0

	
	7
	0

	
	28
	0


----- Unchanged sections omitted -----

6.x

LTE Advanced Carrier Aggregation of Band 1, Band 7, Band 7 and Band 28 (1 UL)
6.x.1


List of specific combination issues
6.x.1.1

Channel bandwidths per operating band for CA
Table 6.x.1.1-1: 4DL 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_1-7-7-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


Table 6.x.1.1-2: Supported E-UTRA bandwidths per CA configuration for 4DL 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_1A-7C-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	7
	See CA_7C Bandwidth Combination Set 2 in TS 36.101 Table 5.6A.1-1
	
	

	
	28
	
	
	
	Yes
	Yes
	Yes
	
	


6.x.1.2
Co-existence studies for 4DL/1UL
The 2nd and 3rd harmonic and IMD products caused in the BS by transmitting CA_1A-7C-28A follow from those derived for the constituent 2DL and 3DL CA fall-back modes, which have been analysed and captured in [3], [4], [5] and [6]. 
6.x.1.3

ΔTIB,c and ΔRIB,c
For the UE which supports CA_1A-7C-28A the ΔTIB,c and ΔRIB,c are defined for applicable bands in Table 6.x.1.3-1 and 6.x.1.3-2 respectively. These values are derived from existing combination CA_1A-7A-28A.
Table 6.x.1.3-1: ΔTIB,c for 4DLs aggregation

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

	CA_1A-7C-28A
	1
	0.5

	
	7
	0.6

	
	28
	0.6


Table 6.x.1.3-2: ΔRIB,c for 4DLs aggregation

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

	CA_1A-7C-28A
	1
	0

	
	7
	0

	
	28
	0.2


6.x.1.4

MSD
The MSD values for CA_1A-7C-28A is using the values from the existing combination CA_1A-7A-28A
Table 6.x.1.4-1: 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-7C-28A5,6
	1
	
	
	-89.8
	-89.4
	-89
	-88.7
	FDD

	
	7
	
	
	
	-95
	-93.2
	-92
	

	
	28
	
	
	
	-95.3
	-93.5
	-90.8
	

	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: image5.wmf]ë
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Table 6.x.1.4-2: 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-7C-28A
	28
	
	
	
	16
	25
	25
	FDD


----- Unchanged sections omitted -----
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