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1.  Introduction
CA_3DL_41C-42A_2UL_41A-42A_BCS0 was approved in xDL/2UL basket WID in the last RAN-P [1]. This paper is to evaluate IM/harmonics, relaxation required and includes the relevant TP to complete this combination.
2. Summary of the study 
Since this WI simply adds another DL contiguous CC in Band 41 to 2UL/2DL relevant [2], study necessary for 2UL portion has already covered in [2]. Essential findings are:
	- Desense won’t occur since B41 and B42 are assumed to be synchronized,
	- Interference to ISM/GNSS should be the same as in 2DL/2UL,
	- TIB,c and RIB,c in [2] can be reused since there is no need to change RF configuration.
TP is attached to reflect the findings.
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[bookmark: _Toc455145079][bookmark: _Toc455145612][bookmark: _Toc455145807][bookmark: _Toc461005248]6.Y	LTE Advanced Carrier Aggregation: Band 41 and Band 41 and Band 42 with 2 ULs

[bookmark: _Toc455145080][bookmark: _Toc455145613][bookmark: _Toc455145808][bookmark: _Toc461005249]6.Y.1	List of specific combination issues
[bookmark: _Toc455145081][bookmark: _Toc455145614][bookmark: _Toc455145809][bookmark: _Toc461005250]6.Y.1.1	Channel bandwidths per operating band for CA
 Table 6.Y.1.1-1: CA configurations under study
	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_41C-42A
	CA_41A-42A
	41
	See CA_41C BCS0 in Table 6.Y.1.1-2
	60
	0

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	


Note that in this WI, B41 and B42 are assumed to be synchronized (i.e. without simultaneous Rx/Tx).
Table 6.Y.1.1-2: E-UTRA CA_41C configurations and bandwidth combination sets defined for intra-band CA
	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_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	



[bookmark: _Toc455145082][bookmark: _Toc455145615][bookmark: _Toc455145810][bookmark: _Toc461005251]6.Y.1.2	Co-existence studies for LTE-A UL CA_41A-42A and DL CA_41C-42A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.Y.1.2-1.
Table 6.Y.1.2-1: Harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	6800
	7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	7488
	8070
	10200
	10800

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	710
	1104
	5896
	6290

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1392
	1980
	4110
	4704

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	8392
	8980
	9296
	9890

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3888
	4670
	7510
	8304

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	10888
	11670
	12696
	13490

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1420
	2208
	11792
	12580

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	10910
	11904
	6384
	7360

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	16096
	17090
	13384
	14360

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4820
	5808
	288
	1270

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	15192
	16180
	14288
	15270



Based on the table above, no fall down into own Rx of B41 and B42 is observed. It should be noted that, as long as self-desense is concerned, there would be no problem since this 2UL CA assumes non simultaneous Rx/Tx, i.e. Rx is not operated while Tx is active. This means that extra REFSENS requirement such as MSD is not needed for this 2UL CA. This fact was already covered in 2UL/2DL study of Rel-14 TR 36.714-02-02. Impacts for ISM and GNSS bands are already captured in Rel-14 TR 36.714-02-02 also.

[bookmark: _Toc455145083][bookmark: _Toc455145616][bookmark: _Toc455145811][bookmark: _Toc461005252]6.Y.1.3	MSD
When uplink CA configurations CA_41A-42A is paired with downlink CA configuration CA_41C-42A, as mentioned above, there is no concern from 2 uplink operation which would interfere the additional (second) downlink of the Band 41 since Band 41 and Band 42 are assumed to be synchronized.

[bookmark: _Toc455145084][bookmark: _Toc455145617][bookmark: _Toc455145812][bookmark: _Toc461005253]6.Y.1.4	∆TIB and ∆RIB values
For inter-band CA_41-42, same requirements on values for ∆TIB and ∆RIB can apply with 2DL/1UL and 2DL/2UL cases. Therefore, for two simultaneous UL, the TIB,c and RIB,c values are shown in table 6.Y.1.4-1 and in table 6.Y.1.4-2 which are the same as 2DL/2UL:
Table 6.Y.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_41-42
	41
	0.3

	
	42
	0.8

	Note: Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.



Table 6.Y.1.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_41-42
	41
	0

	
	42
	0.5

	Note: Only applicable for UE supporting inter-band carrier aggregation with uplink in two E-UTRA bands and without simultaneous Rx/Tx.
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