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1.  Introduction

Same as 2DL of B8+B42[1], there has been outstanding values on CA B8+B42+B42. Since the same values as [1] can be used for 3DL/1UL of B8+B42+B42, TP is prepared for 3DL CA upon approval of [1]
TP for capturing the proposals is attached to the Annex of this paper. A set of draft CRs to capture relevant TS are also enclosed (in zip file) for reference in [1] combined with 2DL case.
2.  Reference
[1]      R4-160341
TP for Rel-13 2DL TR36.852-13: Finalization of LTE-A Inter-band Carrier Aggregation (2DL/1UL) of Band 8 and Band 42, SoftBank Corp.
Annex   Text Proposal to TR36.853-13 (v0.9.0)
[Unchanged Portions Skipped]
6.23 
Band 8, Band 42 and Band 42
6.23.1 
Operating bands for CA
Table 6.23.1-1: 3DL 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_8-42-42
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD


6.23.2
Channel bandwidths per operating band for CA
Table 6.23.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL 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_8A-42C
	8
	Yes
	Yes
	Yes
	Yes
	
	
	50
	0

	
	42C
	See table 5.6A.1-1 of TS 36.101
	
	

	NOTE 1:
For the UE that signals support of a 3DL CA bandwidth combination set, the UE shall support all single carrier channel bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 and all the 2DL CA bandwidth combination sets in Table 5.6A.2-1 of TS 36.101 [2] whose channel bandwidths are entirely covered by the signaled 3DL CA bandwidth combination set.


NOTE: 
For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode.

6.23.3
Harmonics and IMD study
6.23.3.1
For the BS

For BS, harmonics and IMDs are calculated in table below:

Table 6.23.3.1-1 : Band 8, Band 42 and Band 42 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	925
	960
	3400
	3600

	2nd order harmonics frequency range (MHz)
	1850
	1920
	6800
	7200

	3rd order harmonics frequency range (MHz)
	2775
	2880
	10200
	10800

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	2440
	2675
	4325
	4560

	3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	1480
	1750
	5840
	6275

	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)
	5250
	5520
	7725
	8160

	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)
	725
	1160
	3365
	3635

	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)
	885
	1000
	3390
	3610


It can be seen from Table 6.23.3.1-1 that:

· the 2nd harmonics of BS transmitting in Bands 8 and 42 may fall into the BS receive band of Bands 2, 25, 33, 35, 37 and 39,
· the 3rd harmonics may fall into none of BS receive band,

· the 2nd IMD products may fall into the BS receive band of Bands 7, 38 and 41, 

· the 3rd IMD products may fall into the BS receive band of Bands 3, 4, 5, 6, 8, 9, 10, 13, 14, 18, 19, 20, 22, 24, 26, 27, 28, 42, 43 and 44

assuming (except the last row) the whole 35MHz DL frequency of Band 8 and the whole 200 MHz DL frequency of Band 42.

If the BS is only transmitting up to 10 MHz DL in Band 8 and 40MHz DL in Band 42 as stated in the WID, then the 3rd IMD products will not fall into the BS receive band of Band 5, 6, 13, 14, 18, 19, 20, 26, 27, 28 and 44 as shown in the last row in table 4.

In terms of fall down to own BS receive band, special care must be taken for the case that one of three tone IMDs falls to Band 8 UL region. In addition, another three tone IMD may fall to Band 42 UL region. Checking Band 8 fall down, assuming Band 42 bandwidth as 40MHz, majority of Band 8 UL is subject to harmful fall down of this IMD. Thus, care must be taken when Band 8 and 42 BS transmitter sure the same antenna with BS receiver of Band 8. Concerning Band 42 fall down, it does not matter since Band 42 is TDD, i.e. BS receiver of Band 42 is expected to be stopped whenever such IMD is generated due to simultaneous BS transmit of Band 8 and Band 42.
In addition, it should be noted that Bands 2, 4, 10, 24 and 25 are not intended for use in the same geographical area as Bands 8 and 42.
Therefore, the focus here will be on the harmonics and IMD falling into Bands 3, 7, 9, 22, 33, 35, 37, 38, 39, 41 and 43.
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 receiver of band listed above would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 8 and 42 BS transmitters do not share the same antenna with BS receiver of those bands.

For Band 43, as the band is next to Band 42, care must be taken on actual spectrum arrangement.
6.23.3.2
For the UE

As shown in Table 6.23.3.2-1, the 4th harmonic of Band 8 UL will fall into Band 42 DL.
Table 6.23.3.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	4th  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
	UL Low Band Edge
	UL High Band Edge

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745
	3520
	3660

	42
	3400
	3600
	3400
	3600
	6800
	7200
	10200
	10800
	13600
	14400


6.23.4
ΔTIB,c and ΔRIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.23.4-1.
Table 6.23.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_8A-42C
	8
	0.5

	
	42
	0.8


For the UE which supports inter-band carrier aggregation configuration in Table 6.23.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101[2]) shall be increased by the amount given in ΔRIB,c in Table 6.23.4-2 for the applicable E-UTRA bands.

Table 6.23.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_8A-42C
	8
	0.2

	
	42
	0.5


For this combination, the reference sensitivity requirement of Band 8 and Band 42 DL should be specified as in table 6.23.4-3 as an exception for 4th harmonic regions (indicated in Note 1 and 2) with the uplink configuration in table 6.23.4-4.
 Table 6.23.4-3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exception)
	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_8A-42C1,2
	8
	-102
	-99
	-96.8
	-93.8
	
	
	FDD
	8

	
	42
	
	
	-85.7
	-85.5
	-85.2
	-85.1
	TDD
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 2:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that 
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Table 6.23.4-4: Uplink configuration for reference sensitivity (exception)
	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

	8
	
	
	8
	16
	25
	25
	FDD
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