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1.  Introduction

The WI of B11+B42+B42 (3DL/1UL) was approved in RAN#71 as a basket WI [1]. This contribution discusses IMD/harmonics issues and relaxation based on CA of 11A-42A in [2]
TP is provided for approval to capture the discussions above.

2.  Modifications from 2DL/1UL
Study results can largely be reused in [2] with modifications in:
1) Channel bandwidths to support “42C”,

2) BS Co-ex table should cover 40MHz in Band 42(= 42C) in the last row of Table 6.X.3-2 in Annex and as a result, Band 11 is added to BS co-ex target.
3.  Text Proposal

 TP relevant to discussion above is shown in Annex. 

4.  Reference
[1]      R4-160582
Revision of WI LTE Advanced inter-band CA Rel-14 for 3DL/1UL, Huawei (Rapporteur)
[2]      R4-161905
TP for TR36.714-02-01: IMD/Harmonics Issues and relaxations on LTE-A Inter-band Carrier Aggregation (2DL/1UL) of Band 11 and Band 42, SoftBank Corp.
Annex   Text Proposal to TR36.714-03-01 (v0.0.2)
[Unchanged Portions Skipped]
6.X
CA_11A-42C_BCS0
6.X.1
Operating bands for CA

Table 6.X.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_11-42
	11
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	FDD

	
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 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 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_11A-42C
	11
	
	
	Yes
	Yes
	
	
	50
	0

	
	42
	See the CA_42C Bandwidth combination set 0 in the Table below
	
	


Table 6.X.2-2: Supported E-UTRA bandwidths of CA_42C configuration 
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5,10,15,20
	20
	40
	0

	
	20
	5,10,15
	
	


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 [6] when operating in single carrier mode.
6.X.3
Co-existence studies

Table 6.X.3-1 gives the harmonic frequency limits for Band 11, Band 42 and Band 42 3DL CA. As shown in the table, 2nd and 3rd order harmonics may fall into none of the BS receiver band of 3GPP bands.

Table 6.X.3-1: DL harmonics frequency limits for CA of Band 11, Band 42 and Band 42
	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1475.9
	1495.9
	3400
	3600

	2nd order harmonics frequency range (MHz)
	2951.8 to 2991.8
	6800 to 7200

	3rd order harmonics frequency range (MHz)
	4427.7 to 4487.7
	10200 to 10800


Table 6.X.3-2 gives the intermodulation products supporting 3 DL CA of Band 11, Band 42 and Band 42. In addition, the maximum transmission bandwidth of 50MHz (10MHz in Band 11 and 40MHz in Band 42) is considered for the IMD analysis.
Table 6.X.3-2: 3DLs Band 11, Band 42 and Band 42 harmonics and IMD products frequency limits  

	DL Frequency
	f1_low
	f1_high
	f2_low
	f2_high

	
	1475.9
	1495.9
	3400
	3600

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

	IMD frequency limits (MHz)
	1904.1
	2124.1
	4875.9
	5095.9

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

	IMD frequency limits (MHz)
	408.2
	648.2
	5304.1
	5724.1

	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)
	6351.8
	6591.8
	8275.9
	8695.9

	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)
	1275.9
	1675.9
	3380
	3620

	3rd order IMD products (with maximum channel bandwidth)
	|f1_low – max BW f2|
	|f1_high + max BW f2|
	|f2_low – max BW f1|
	|f2_high + max BW f1|

	IMD frequency limits (MHz)
	1435.9
	1535.9
	3390
	3610


It can be seen from the table 6.X.3-2 that the 2nd order IMD products caused by BS supporting carrier aggregation of Band 11, Band 42 and Band 42 may fall into BS receive Bands 1, 2, 23, 25, 33, 34, 36, 37, 39 and 65. The 3rd order IMD products caused by BS supporting carrier aggregation of Band 11, Band 42 and Band 42 may fall into BS receive Bands of Bands 11, 21, 24, 31, 42, 43, 45 and 46. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Band 24. 
It should be noted that, at the time of writing, Bands 2, 23, 25, 31, 33, 36, 37, 39, 43, 45, 46 and 65 are not intended for use in the same geographical area as Bands 11 and 42. Consequently, the focus here will be on the harmonics and IMD products falling into Bands 1, 11, 21, 34 and 42. 

TDD BS does not transmit and receive simultaneously in a single band, the BS’s own Band 42 receiver and other synchronized Band 42 receivers would not be interfered.
It is recommended that Bands 11 and 42 BS transmitters should not share the same antenna with Bands 1, 11, 21 and 34 BS receivers unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause these Band’s BS receivers desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future. 
Table 6.X.3-3 summarizes frequency ranges where harmonics occur due to Band 11 + Band 42 CA with 1 UL. 
Table 6.X.3-3: Impact of 1 UL Harmonic Interference
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1427.9
	1447.9
	3400
	3600

	2nd order harmonics frequency range (MHz)
	2855.8 to 2895.8
	6800 to 7200

	3rd order harmonics frequency range (MHz)
	4283.7 to 4343.7
	10200 to 10800


It can be seen that no harmful fall down toward DL bands of interest is observed in UE side.
6.X.4
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 11 and Band 42 for 1UL/3DL CA_11A-42C, the (TIB,c and (RIB,c  values are shown in table 6.X.4-1 and  table 6.X.4-2, respectively.
Table 6.X.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_11A-42C
	11
	0.4

	
	42
	0.8


Table 6.X.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_11A-42C
	11
	0

	
	42
	0.5
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