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1. Introduction

This document proposes a TP for CA_3DL_3A-3A-41A_1UL BCS0.
2. Analysis and text proposal

2.1. CA_3A-3A-41A_BCS0
2.1.1. Operating bands for CA

Table 2.1.1‑1: Inter-band CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	· 
	· 
	BS receive / UE transmit
	BS transmit / UE receive
	· 

	· 
	· 
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	· 

	CA_3-3-41
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	41
	2496 MHz
	–
	2696 MHz
	2496 MHz
	–
	2696 MHz
	TDD

	NOTE 1:   The WI considers only one uplink component carrier to be used in any of the two frequency bands at any time.


2.1.2. Channel bandwidths per operating band for CA

Table 2.1.2‑1: 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
	Uplink band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	
	

	CA_3A-3A-41A
	3, 41
	3
	
	Yes
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	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 [1] when operating in single carrier mode.
2.1.3. Co-existence studies

2.1.3.1. For the UE

Table 2.1.3‑1 shows the frequency ranges for 2nd and 3rd harmonics for Band 3 and Band 41 UL carriers. It can be seen that the UL harmonic frequencies of Band 3 or 41 do not fall into any UE receive bands of interest in the DL.
Table 2.1.3‑1: Impact of UL Harmonic Interference
	
	
	
	
	
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070


2.1.3.2. For the BS

Table 2.1.3‑2 shows the frequency ranges for 3rd order IM products for Band (3 + 3 + 41) DL carriers.

Table 2.1.3‑2: Band (3 + 3 + 41) DL harmonics and IM products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high
	f3_low
	f3_high

	DL frequency (MHz)
	1805
	1880
	1805
	1880
	2496
	2690

	

	3rd order IM products 
	(f1_low + f2_low - f3_high)
	(f1_high + f2_high - f3_low)

	IMD frequency limits (MHz)
	920
	1264

	

	3rd order IM products 
	(f1_low - f2_high + f3_low)
	(f1_high - f2_low + f3_high) 

	IMD frequency limits (MHz)
	2421
	2765

	

	3rd order IM products 
	(-f1_high + f2_low + f3_low)
	(-f1_low + f2_high + f3_high)

	IMD frequency limits (MHz)
	2421
	2765

	

	3rd order IM products 
	(f1_low + f2_low + f3_low)
	(f1_high + f2_high + f3_high)

	IMD frequency limits (MHz)
	6106
	6450


It can be seen from Table 2.1.3‑2 that, in addition to the impact of harmonics and IM products from constituent 2DL CA combinations, the 3rd order IM products supporting 3DL CA of Band (3 +  3 + 41) may fall into BS receive bands of Band 7, 38, and 41.
Since a BS does not transmit and receive simultaneously for a given TDD band, any 3rd order IM products falling into Band 41 UL can be neglected.

It is therefore recommended that a BS transmitting on Bands (3 + 3 + 41) do not share the same antenna with Bands 7 and 38 to avoid  BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
2.1.4. ΔTIB,c and ΔRIB,c values
For the UE that supports CA_3A-3A-41A, ΔTIB,c defined for CA_3A-41A in [1] is proposed for the applicable bands in Table 2.1.4‑1:
Table 2.1.4‑1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-3A-41A
	3
	0.5

	
	41
	0.31

	
	
	0.82

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz. 

NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz. 


For the UE that supports CA_3A-3A-41A, ΔRIB,c defined for CA_3A-41A in [1] is proposed for the applicable bands in Table 2.1.4‑2:
Table 2.1.4‑2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-3A-41A
	3
	0

	
	41
	01

	
	
	0.52

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz. 

NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz. 


MSD Analysis
The reference sensitivity requirement for Band (3 + 3 + 41) DL is given in Table 2.1.5‑1 and the UL requirement is given in Table 2.1.5‑2.
Table 2.1.5‑1: 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-3A-41A
	3
	
	[-95.3]
	[-94]
	[-91]
	[-89.2]
	[-87.9]
	FDD
	41

	
	41
	
	
	-97.5
	-94.5
	-92.7
	-91.5
	TDD
	

	CA_3A-3A-41A
	3
	
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD
	3

	
	41
	
	
	 [-93.3]
	 [-90.7]
	 [-89.2]
	 [-88.1]
	TDD
	

	NOTE 1:
These requirements apply regardless of the channel bandwidth and the location of UL band.

NOTE 2: The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2545-2690 MHz
NOTE 3: The antenna isolation for MSD calculation is assumed as 10dB.  For conducted mode REFSENS test such antenna isolation is not observed as the antennas are disconnected. Additionally antenna isolation assumption is under discussion depending on the frequency range


Table 2.1.5‑2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	3
	
	15
	25
	50
	50(see note)
	50(see note)
	FDD

	41
	
	
	25
	50
	75 
	100 
	TDD

	NOTE:
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 (TS 36.101 Table 5.6-1).
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