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1. Introduction

This contribution provides a TP for TR 36.714-02-01 to include the requirements for the 2DL/1UL CA combination 26A-46A as defined in RP-161202 [1].

2. Text Proposal
---Start of changes---

6.X
CA_2DL_26A-46A_1UL_BCS0
6.X.1 
Operating bands for CA
Table 6.X.1-1: 2DL 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_26-46
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	
	46
	N/A
	5150 MHz
	–
	5925 MHz
	TDD


6.X.2
Channel bandwidths per operating band for CA
Table 6.X.2-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	CA operating / channel bandwidth

	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_26A-46A
	26
	
	Yes
	Yes
	Yes
	
	
	30
	0

	
	46
	
	
	
	
	
	Yes
	
	


6.X.3
Co-existence studies
6.x.3.1   For the BS
Table 6.x.3-1 gives the UL to DL harmonic products for CA band 26 + band 46 with 1UL. It can be seen that 2nd harmonics do not fall into the DL of any band, and that 3rd harmonics falls into band 41. 
Table 6.x.3-1: Band 26 and Band 46 1UL harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	814
	849
	5150
	5925

	2nd order harmonics frequency range (MHz)
	1628 to 1698
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	2442 to 2547
	15450 to 17775


The 2nd and 3rd order DL to UL harmonics and IMD products caused in the BS by transmitting of band 26 and band 46 DL carriers is calculated and shown in table 6.x.3-2 below:
Table 6.x.3-2: Band 26 and Band 46 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	859
	894
	5150
	5925

	2nd order harmonics frequency range (MHz)
	1718 to 1788
	10300 to 11850

	3rd order harmonics frequency range (MHz)
	2577 to 2682
	15450 to 17775

	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)
	4256 to 5066
	6009 to 6819

	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)
	3362 to 4207
6868 to 7713
	9406 to 10991
11159 to 12744

	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)
	839 to 914
	5140 to 5935


It can be seen from table 6.x.3-2 that:
· some 2nd order harmonics may fall into the BS receive band of Band 3, 4, 9, 10 and 66.
· some 3rd order harmonics may fall into the BS receive band of Band 38 and 41.
· some two-tone 3rd order IMD products may fall into the BS receive band of Band 22, 42 and 43,
· some three -tone 3rd order IMD products may fall into the BS receive band of Band 5, 6, 8, 19, 20 and 26.
It is recommended that Band 26 and 46 BS transmitters do not share the same antenna with Band 3, 4, 5, 6, 8, 9, 10, 19, 20, 22, 26, 38, 41, 42, 43, 46 and 66 BS receivers unless the antenna path meets very stringent third order PIM specification so that the antenna PIM will not cause Band 3, 4, 5, 6, 8, 9, 10, 19, 20, 22, 26, 38, 41, 42, 43, 46 and 66 BS receiver desensitization.
6.x.3.2   For the UE
Table 6.x.3.2-it is summarized frequency ranges where harmonics occur due to Band 26 or Band 46 for UE, which is the 7th harmonics, MSD analysis is provided in 6.x.5. For other harmonics, it can be concluded that there is no harmonic issue in this combination for UE.
Table 6.x.3.2-1: Impact of UL and DL Harmonic Interference for UE

	
	
	
	
	
	7th 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

	26
	814
	849
	859
	894
	5698
	5943

	46
	N/A
	5150
	5925
	N/A


6.x.4
 ΔTIB,c and ΔRIB,c values

For the UE which supports CA_26A-46A the ΔTIB,c is defined for applicable bands in Table 6.x.4-1 assuming separate antenna architecture. The ΔRIB,c is not specified as it is considered already in REFSENS requirements for this combination.

Table 6.x.4-1: ΔTIB,c for 2DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_26A-46A
	26
	0


6.x.5
 REFSENS requirements
Tables 6.x.5-1 and 6.x.5-2 specifies input to the Tables 7.3.1A-0eA and Table 7.3.1A-0eB in TS 36.101.
Table 6.x.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_26A-46A
	26
	
	-99.7
	-97.57
	-94.57
	
	
	FDD

	
	46
	
	
	
	
	
	-90
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3:
The signal power is specified per port.

NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured
NOTE 5:
The requirements do not apply when there is at least one individual RE within the uplink transmission bandwidth of the lower band for which the 7th transmitter harmonic is within the downlink transmission bandwidth of the higher band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = [-30] MHz for 7th harmonic.
NOTE 6:
The value FHD in NOTE 4 shall be scaled as FHD*(NRB/100) according to the uplink configuration defined in Table 7.3.1A-0eB.
NOTE 7:
6 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.


Table 6.x.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_26A-46A
	26
	
	25
	25 
	25
	
	
	FDD

	NOTE 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). 


Table 6.X.5-3: Expected MSD (worst)
	Tdoc
	Source
	MSD [dB]
	Note

	R4-165755
	LGE
	5.65
	Separate antenna w/o HTF

	R4-165834
	Qualcomm
	4.7
	Separate antenna w/o HTF

	R4-164258
	Mediatek
	3.2
	Separate antenna w/o HTF

	R4-165473
	Skyworks
	0.5
	Separate antenna w/o HTF


---End of changes---
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