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1. Introduction
TP for CA_3DL_13A-46C_1UL_BCS0 was agreed in RAN4#80 meeting [1]. This contribution adds MSD table for Band 13 with Band 46. 
2. Text Proposal for TR 36.714-03-01
----- Start of Text proposal -----
6.83
CA_13A-46C_BCS0

6.83.1
Operating bands for CA
Table 6.83.1-1: 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_13-46
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD


6.83.2
Channel bandwidths per operating band for CA

Table 6.83.2-1: E-UTRA CA configurations and bandwidth sets defined for CA_3DL_13A-46C_1UL_BCS0
	E-UTRA CA configuration / Bandwidth combination set

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

[MHz]
	Bandwidth combination set

	CA_13A_46C
	13
	
	
	Yes
	Yes
	
	
	50
	0

	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 6.83.2-2
	
	


Table 6.83.2-2: Supported E-UTRA bandwidths per CA configuration for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations (NOTE 1)
	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_46C
	-
	20
	20
	
	
	40
	0

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.

NOTE 2:   In this version of the specification, restricted to E-UTRA DL operation when inter-band carrier aggregation is configured.


6.83.3
Co-existence studies
The harmonic frequencies are observed in table 6.83.3-1. Therefore we can conclude that there is an issue on 3rd harmonic interference from Band 13 UL to Band 46 DL. It was agreed not to apply HTF for this CA combination. How to treat MSD requirements is FFS.
Table 6.83.3-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	2nd  Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	13
	777
	787
	746
	756
	1554
	1574
	2331
	2361
	1492
	1512
	2238
	2268

	46
	
	
	5150
	5925
	
	
	
	
	10300
	11850
	15450
	17775


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of Band 13 and Band 46 DL carriers can be calculated as shown in table 6.83.3-2 below:
Table 6.83.3-2 Band 13 and Band 46 DL harmonics and IMD products
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	746
	756
	5150
	5925

	2nd order harmonics frequency range (MHz)
	1492
	1512
	10300
	11850

	3rd order harmonics frequency range (MHz)
	2238
	2268
	15450
	17775

	2nd order IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency limits (MHz)
	4394
	5179
	5896
	6681

	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)
	3638
	4433
	9544
	11104

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

	IMD frequency limits (MHz)
	6642
	7437
	11046
	12606

	3rd order IMD products
	(f1_low – f2_high + f2_low)
	(f1_high + f2_high – f2_low)
	(f2_low – f1_high + f1_low)
	(f2_high + f1_high – f1_low)

	IMD frequency limits (MHz)
	29
	1531
	5140
	5935

	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)
	706
	796
	5140
	5935


It can be seen from table 6.83.3-2 that some 3rd IMD products fall into the BS receive band of Bands 5, 6, 8, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 26, 27, 28, 31, 43, 44, 45, and 68. Note that the calculation in table 6.83.3-2 (except the last row) assumes the BS transmits the whole 10 and 775 MHz DL frequency of Band 13 and Band 46 respectively.
If the BS only transmits up to 10MHz and 40 MHz DL in Band 13 and Band 46 respectively as stated in Table 6.83.2-1, the 3rd IMD products may still fall into the BS receive band of the Bands 12, 13, 14, 17, 28, 43, 44 and 68 as shown in the last row in table 6.83.3-2. 

The following Bands 28, 43, 44, and 68 are not used in the same geographical area, therefore, it is recommended that Bands 13 and 46 BS transmitters should not share the same antenna, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause the BS receiver desensitisations in Band 12, 13, 14 and 17.  
6.83.4
∆TIB value
For this combination, the (TIB,c value is shown in table 6.83.4-1 assuming separate antenna architecture without HTF:
Table 6.83.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_13A-46C
	13
	0


6.83.5
REFSENS requirements

The refsens is specified in the following:

Table 6.83.5-1: Reference sensitivity QPSK PREFSENS
	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_13A-46C
	13
	
	
	-97 
	-94
	
	
	FDD

	
	46
	
	
	
	
	
	-90
	TDD


Table 6.83.5-2: Uplink configuration for reference sensitivity

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

	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_13A-46C
	13
	
	
	25
	50
	
	
	FDD


MSD value without the harmonic trap filter is provided by companies in the following:
	Tdoc
	Source
	MSD [dB]
	Number of UL RB in lower band
	Note

	R4-165474
	Skyworks Solutions Inc.
	0.5
	50
	Separate antenna w/o HTF
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