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1
Introduction

Based on agreed self-desense analysis [1], some interested companies provided MSD results for 3DL_3A-28A-41A and 2UL_CA_3A-41A with self-interference problems in rel-15.
In this paper, we propose TP for MSD of 3DL_3A-28A-41A and 2UL_CA_3A-41A.
=================== Proposed TP on TR36.715-00-02 section 6.6 ==================
6.6
LTE Advanced Carrier Aggregation: Band 3 and Band 28 and Band 41 with 2 ULs
6.6.1
List of specific combination issues
6.6.1.1
Channel bandwidths per operating band for CA

Table 6.6.1.1-1: 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_3A-28A-41A
	CA_3A-41A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.6.1.2
Co-existence studies for LTE-A UL CA_3A-41A and DL CA_3A-28A-41A
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 6.6.1.2-1
Table 6.6.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	4992
	5380

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7488
	8070

	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)
	711
	980
	4206
	4475

	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)
	730
	1074
	3207
	3670

	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)
	5916
	6260
	6702
	7165

	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)
	2440
	2859
	5703
	6360

	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)
	7626
	8045
	9198
	9855

	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)
	1422
	1960
	8412
	8950

	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)
	9050
	8199
	4644
	4150

	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)
	11694
	12545
	9336
	9830

	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)
	4650
	3918
	363
	250

	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)
	10908
	11640
	10122
	10735


According to the result, 4th order IMD may fall into own Rx of band 3 and band 41. However the IMD problem is already covered in 2DL/2UL CA_3A-41A in Table 7.3.1A-0f in TS36.101. For band 28, the 2nd order IMD (B41-B3) and 3rd order IMD (2*B3-B41) will fall down to band 28 Rx.
6.6.1.3
MSD
 When uplink CA configurations CA_3A-41A is paired with downlink CA configuration CA_3A-28A-41A there are self-interference problems from 2 uplink operation which would interfere the downlink of the Band 28.
Based on the agreed self-desense analysis paper and related proposed contributions, the merged MSD level was provided from interested companies as below Table 6.6.1.3-1.

Table 6.6.1.3-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Qualcomm
	Avg. 

MSD [dB]

	B3+B28+B41
	B3
	IMD2
	|fB3 -fB41|
	28.9
	23.24
	26.1

	
	B41
	
	
	
	
	

	
	B3
	IMD3
	|2*fB3 -fB41|
	16.7
	14.93
	15.8

	
	B41
	
	
	
	
	


6.6.1.4
∆TIB and ∆RIB values

∆TIB and ∆RIB can be based on 1UL/3DL of 3A-28A-41A as:

Table 6.6.1.4-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-28A-41A
	3
	0.5

	
	28
	0.3

	
	41
	0.35

	
	
	0.86

	NOTE 5:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


Table 6.6.1.4-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-28A-41A
	3
	0

	
	28
	0

	
	41
	05

	
	
	0.56

	NOTE 5:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.
NOTE 6:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


=================== End of TP on TR36.715-00-02 ==================
