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1	Introduction
Based on the self-desense analysis from RAN4 #92, MSD needs to be determined for those who have self-interference problems.
For 3 bands DL with 2 bands UL CA band combinations, MSD results are provided for one of three downlink bands which is impacted by harmonics and IMD products during dual uplink transmission. 
For 4 bands DL with 2 bands UL and 5 bands DL with 2 bands UL CA band combinations, there is no need to study more for the case when harmonics and IMDs impact to their own receiving bands (4th and 5th) since all self-desense problems will be covered in 2 bands DL with 2 bands UL and 3 bands DL with 2 bands UL CA band combinations.
2.	Summary of interference studies
Table 1 shows 3 bands DL with 2 bands UL CA band combinations with self-interference problems in Rel-16 from [1] after RAN4#92 meeting. 
Table 1: Summary of Self-interference analysis for LTE-A inter-band CA 3 bands DL with 2 bands UL
	Downlink 
CA configuration
	Uplink 
CA configuration
	Harmonic
relation to 3rd band 
without uplink
	Intermodulation to 3rd  band 
without uplink
	Interference due to small frequency separation
	MSD
(Maximum Sensitivity Degradation)

	CA_3A-11A-18A
	CA_3A-11A
	-
	5th IMD
	-
	4.9 dB

	CA_3A-11A-26A
	CA_3A-11A
	-
	5th IMD
	-
	4.9 dB

	CA_1A-3A-42C
	CA_1A-42C
	-
	-
	-
	N/A

	CA_1A-3A-42C
	CA_3A-42C
	-
	-
	-
	N/A

	CA_2A-4A-13A
	CA_2A-13A
	-
	4th IMD
	-
	7.6 dB

	
	CA_4A-13A
	-
	4th IMD
	-
	6.2 dB

	CA_2A-2A-4A-5A
	CA_2A-5A
	-
	4th IMD
	-
	7.6 dB

	
	CA_4A-5A
	-
	2nd IMD
5th IMD
	-
	- 2nd and 5th IMD problems were already covered in Table 7.3.1A-0f:2DL/2UL_4A-5A of TS36.101.

	CA_2A-2A-5A-66A-66A
CA_2A-5A-66A,
CA_2A-5A-66B,
CA_2A-5A-66C,
CA_2A-5B-66A,
CA_2A-5B-66B,
CA_2A-5B-66C,
CA_2A-2A-5A-66A,
CA_2A-2A-5A-66B,
CA_2A-2A-5A-66C,
CA_2A-5A-66A-66A,
CA_2A-5B-66A-66A

	CA_2A-5A
	-
	4th IMD
	-
	7.2 dB

	
	CA_5A-66A
	-
	-
	-
	N/A

	CA_2A-5A-46D
	CA_2A-5A
	3rd Harmonic
	4th IMD
5th IMD
	-
	 - No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101.

	CA_5A-46D-66A
	CA_5A_46A
	-
	5th IMD
	-
	0.3 dB

	
	CA_5A_66A
	3rd Harmonic
	4th IMD
5th IMD
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101.


	CA_2A-13A-66A-66B
CA_2A-13A-66A,
CA_2A-2A-13A-66A,
CA_2A-13A-66A-66A,
CA_2A-13A-66B,
CA_2A-13A-66C,

	CA_2A-13A
	-
	4th IMD
	-
	7.2 dB

	
	CA_13A-66A
	-
	4th IMD
	-
	6.2 dB

	CA_2A-13A-48A-48C
	CA_2A-13A
	2nd Harmonic at high frequency band edge
	-
	-
	2nd harmonic impact from B2 to B48 was covered in 
Table 7.3.1A-0a of TS 36.101.

	CA_13A-46D-66A
	CA_13A-66A
	3rd Harmonic
	4th IMD 
5th IMD
	-
	- No need to study for 3rd harmonic impact from B66 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101.


	CA_2A-13A-46D
CA_2A-13A-46A-46D
CA_2A-13A-46A-46C
CA_2A-13A-46C
CA_2A-13A-46A-46A
CA_2A-13A-46A
CA_2A-13A-46E
	CA_2A-13A
	3rd Harmonic
	4th IMD
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101.


	CA_1A-3A-38A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	CA_2A-12A-66A
	CA_2A-12A
	3rd Harmonic impact from B12 to B66
	-
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.

	
	CA_2A-66A
	-
	-
	-
	N/A

	
	CA_12A-66A
	3rd Harmonic impact from B12 to B66
	Side lobe impact of 4th IMD
	-
	- 3rd harmonic impact from B12 to B66 was covered in Table 7.3.1A-0a of TS36.101.
- 0 dB

	CA_1A-3A-42D
	CA_1A-3A

	2nd Harmonic impact from B3 to B42
	
4th IMD

	Yes
	- Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.
- 2nd harmonic impact from B3 to B42 was covered in Table 7.3.1A-0a of TS36.101.
- 4th IMD problem was already covered in Table 7.3.1A0g:3DL/2UL_CA_1A-3A-42A/CA_1A-3A of TS36.101.

	
	CA_1A-42A
	-
	-
	-
	N/A

	
	CA_3A-42A
	-
	-
	-
	N/A

	
	CA_1A-42C
	-
	-
	-
	N/A

	
	CA_3A-42C
	-
	-
	-
	N/A

	CA_2A-46E-48A,
CA_2A-46D-48A
CA_2A-46D-48C
CA_2A-46C-48C
CA_2A-46D-48A
CA_2A-46A-48C
CA_2A-46C-48A
CA_2A-46A-48A
	CA_2A-48A
	3rd Harmonic
	2nd IMD
3rd IMD
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS 36.101
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101
-FFS for exclusion zone

	CA_2A-48A-66A
	CA_2A-48A
	-
	4th IMD
	-
	- FSS for MSD

	
	CA_48A-66A
	-
	2nd IMD
5th IMD
	-
	- 28.3 dB for IMD2
- 0 dB for IMD5

	CA_3A-8A-38A
	CA_3A-8A
	- 
	2nd IMD
3rd IMD
	-
	- 26.4 dB for IMD2
- 15.7 dB for IMD3

	CA_1A-1A-3C-5A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-5A
	-
	-
	-
	N/A

	
	CA_3A-5A
	-
	-
	-
	N/A

	CA_1A-1A-3C-28A
	CA_1A-3A
	-
	-
	Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-28A
	-
	5th IMD
	-
	- 4 dB for IMD5

	
	CA_3A-28A
	3rd Harmonic
	4th IMD
	-
	- 3rd harmonic impact from B28 to B1 was covered in Table 7.3.1A-0a of TS36.101.
- 11 dB for IMD5

	CA_1A-3A-3A-7A,
CA_1A-3A-3A-7A-7A
	CA_1A-3A
	-
	-
	-=Yes
	Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_3A-7A
	-
	-
	-
	N/A

	CA_2A-14A-30A
	CA_2A-14A
	-
	-
	-
	N/A

	
	CA_14A-30A
	-
	-
	-
	N/A

	CA_2A-14A-66A
CA_2A-2A-14A-66A
CA_2A-14A-66A-66A
CA_2A-2A-14A-66A-66A
CA_2A-14A-66A-66A-66A
	CA_2A-14A
	- 
	4th IMD
	-
	-FFS for MSD

	
	CA_14A-66A
	-
	4th IMD
	-
	-FFS for MSD

	CA_14A-30A-66A
CA_14A-30A-66A-66A
	CA_14A-30A
	-
	-
	-
	N/A

	
	CA_14A-66A
	-
	-
	-
	N/A

	CA_2A-46E-66A
CA_2A-46D-66A
CA_2A-46C-66A
CA_2A-46A-66A
	CA_2A-66A
	3rd harmonic
	3rd IMD
5th IMD
	-
	- No need to study for 3rd harmonic impact from B2 to B46 since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS 36.101.
- FFS for exclusion zone

	CA_13A-48A-66A
	CA_13A-48A
	-
	3rd IMD
	-
	-FFS for MSD

	
	CA_13A-66A
	2nd harmonic
	5th IMD
	-
	- 2nd harmonic impact from B66 to B48 was covered in Table 7.3.1A-0a of TS36.101.
-FFS for MSD

	
	CA_48A-66A
	-
	-
	-
	N/A

	CA_46D-48C-66A
CA_46C-48C-66A
CA_46A-48C-66A
CA_46D-48A-66A
CA_46C-48A-66A
CA_46A-48A-66A
	CA_48A-66A
	3rd harmonic
	2nd IMD
3rd IMD
	-
	- No need to study for 3rd harmonic impact since B46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101.
- No need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS36.101.
- FFS for exclusion zone

	CA_1A-7A-20A
	CA_1A-7A
	-
	5th IMD
	-
	-FFS for MSD

	
	CA_1A-20A
	-
	-
	-
	N/A

	
	CA_7A-20A
	-
	-
	-
	N/A

	CA_1A-3A-3A-8A
	CA_1A-3A
	-
	-
	Yes
	- Close proximity issue was already covered in Table 7.3.1A-0bA in TS 36.101.

	
	CA_1A-8A
	-
	-
	-
	N/A

	
	CA_3A-8A
	-
	-
	-
	N/A

	CA_1A-7A-8A
CA_1A-7A-7A-8A
	CA_7A-8A
	-
	-
	-
	N/A

	CA_1A-7A-7A-8A
	CA_1A-7A
	-
	-
	-
	N/A

	
	CA_1A-8A
	3rd harmonic
	-
	-
	- 3rd harmonic impact from B8 to B7 was covered in Table 7.3.1A-0a of TS36.101.



For MSD analysis, UE RF component parameters in Table 2 and each isolation level of RF components in Table 3 are considered.
Table 2: UE RF Front-end component parameters
	UE ref. architecture
	Cascaded Diplexer 
Architecture 

	Component
	All CA band combos

	
	IP2 (dBm)
	IP3 (dBm)
	IP4 (dBm)
	IP5 (dBm)

	Ant. Switch
	112
	68
	55
	55

	Diplexer
	115
	87
	55
	55

	Duplexer
	100
	75
	55
	53

	Quadplexer
	110
	72
	55
	52

	PA Forward
	28.0
	32
	30
	28

	PA Reversed
	40
	30.5
	30
	30

	LNA
	10
	0
	0
	-10



Table 3: UE RF Front-end component isolation parameters
	Isolation Parameter
	Value (dB)
	Comment

	Antenna to Antenna
	10
	Main antenna to diversity antenna

	PA (out) to PA (in)
	60
	PCB isolation (PA forward mixing)

	Diplexer
	25
	High/low band isolation

	Quadplexer
	15
	Adjacent Tx-Rx atten level

	PA (out) to PA (out)
	60
	L-H/H-L cross-band

	PA (out) to PA (out)
	50
	H-H cross-band

	LNA (in) to PA (out)
	60
	L-H/H-L cross-band

	LNA (in) to PA (out)
	50
	H-H cross-band

	Duplexer
	50
	Tx band rejection at Rx band



In Table 4, MSD levels are for 3 bands DL with 2 bands UL inter-band CA band are proposed. If several interested companies brings different MSD levels, then they will be averaged to finalize the values.
Table 4: Proposed MSD levels for 3 bands DL with 2 bands UL inter-band CA in rel-16
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-48A-66A
CA_2A-48C-66A
	CA_2A-48A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD4

	
	
	48
	3560
	5
	25
	3560
	5
	N/A
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	12.1
	
	

	CA_13A-48A-66A
	CA_13A-48A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-
TDD
	IMD3

	
	
	48
	3695
	5
	25
	3695
	5
	N/A
	
	

	
	
	66
	1731
	5
	25
	2131
	5
	17.1
	
	

	
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-
TDD
	IMD5

	
	
	48
	3626
	5
	25
	3626
	5
	0
	
	

	
	
	66
	1730
	5
	25
	2130
	5
	N/A
	
	



3		Conclusion
In this contribution, we propose MSD levels for 3 bands DL with 2 bands UL inter-band CAs that have potential IMD problems. Also, these MSD levels can be merged with other MSD levels from companies.
 
=== Text Proposal for TR36.716-03-02 section 6.x ===
[bookmark: _Toc9535667][bookmark: _Toc14695745]6.x LTE-A inter-band CA: Band 2 and Band 48 and Band 66 DL with 2 bands UL
[bookmark: _Toc9535668][bookmark: _Toc14695746]6.x.x	List of specific combination issues
[bookmark: _Toc9535669][bookmark: _Toc14695747]6.x.x.x	Channel bandwidth per operating band for CA
Table 6.x.x.x-x: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-48A-66A
CA_2A-48C-66A
	CA_2A-48A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



[bookmark: _Toc9535670][bookmark: _Toc14695748]6.x.x.x	Co-existence studies for LTE-A inter-band UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66 

For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.x.x-x.
Table 6.x.x.x-x: Co-existence study for UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	10650
	11100

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

	IMD frequency limit (MHz)
	1640
	1850
	5400
	5610

	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 limit (MHz)
	0
	270
	5190
	5550

	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 limit (MHz)
	7250
	7520
	8950
	9310

	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 limit (MHz)
	1850
	2180
	8740
	9250

	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 limit (MHz)
	9100
	9430
	12500
	13010

	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 limit (MHz)
	3700
	3280
	10800
	11220

	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 limit (MHz)
	12950
	12290
	4090
	3700

	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 limit (MHz)
	16050
	16710
	10950
	11340

	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 limit (MHz)
	7400
	6830
	1370
	1850

	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 limit (MHz)
	14350
	14920
	12650
	13130



[bookmark: _Toc9535671][bookmark: _Toc14695749]6.x.x.x	MSD
When uplink CA (band 2 and band 48) is paired with downlink CA (band 2 and band 48 and band 66), the 4th order IMD product by band 2 and band 48 falls into the own Rx frequency band 66. In Table 6.x.x.x-x, evaluated MSD values of 3 bands (band 2 and band 48 and band 66) DL with 2 bands (band 2 and band 48) UL is shown.

Table 6.x.x.x-x: MSD summary for UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-48A-66A
CA_2A-48C-66A
	CA_2A-48A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD4

	
	
	48
	3560
	5
	25
	3560
	5
	N/A
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	12.1
	
	



[bookmark: _Toc9535672][bookmark: _Toc14695750]6.x.x.x	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.

6.x LTE-A inter-band CA: Band 13 and Band 48 and Band 66 DL with 2 bands UL
6.x.x	List of specific combination issues
6.x.x.x	Channel bandwidth per operating band for CA




Table 6.x.x.x-x: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_13A-48A-66A
	CA_13A-48A
CA_13A-66A
	13
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	



6.x.x.x	Co-existence studies for LTE-A inter-band UL CA band 13 and band 48 and DL CA band 13 and band 48 and band 66 

For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.x.x-x.
Table 6.x.x.x-x: Co-existence study for UL CA band 13 and band 48 and DL CA band 13 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	10650
	11100

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

	IMD frequency limit (MHz)
	2763
	2923
	4327
	4487

	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 limit (MHz)
	2146
	1976
	6313
	6623

	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 limit (MHz)
	5104
	5274
	7877
	8187

	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 limit (MHz)
	1369
	1189
	9863
	10323

	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 limit (MHz)
	5881
	6061
	11427
	11887

	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 limit (MHz)
	5846
	5526
	8654
	8974

	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 limit (MHz)
	14023
	13413
	402
	592

	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 limit (MHz)
	14977
	15587
	6658
	6848

	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 limit (MHz)
	9546
	9076
	4739
	5069

	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 limit (MHz)
	12204
	12674
	9431
	9761


Table 6.x.x.x-x: Co-existence study for UL CA band 13 and band 66 and DL CA band 13 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD frequency limit (MHz)
	923
	1003
	2487
	2567

	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 limit (MHz)
	226
	136
	2633
	2783

	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 limit (MHz)
	3264
	3354
	4197
	4347

	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 limit (MHz)
	551
	651
	4343
	4563

	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 limit (MHz)
	4041
	4141
	5907
	6127

	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 limit (MHz)
	2006
	1846
	4974
	5134

	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 limit (MHz)
	6343
	6053
	1438
	1328

	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 limit (MHz)
	7617
	7907
	4818
	4928

	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 limit (MHz)
	3786
	3556
	1059
	1229

	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 limit (MHz)
	6684
	6914
	5751
	5921



6.x.x.x	MSD
When uplink CA (band 13 and band 48) is paired with downlink CA (band 13 and band 48 and band 66), the 3rd order IMD product by band 13 and band 48 falls into the own Rx frequency band 66. In Table 6.x.x.x-x, evaluated MSD values of 3 bands (band 13 and band 48 and band 66) DL with 2 bands (band 2 and band 48) UL is shown.

When uplink CA (band 13 and band 66) is paired with downlink CA (band 13 and band 48 and band 66), the 5th order IMD product by band 13 and band 66 falls into the own Rx frequency band 48. In Table 6.x.x.x-x, evaluated MSD values of 3 bands (band 13 and band 48 and band 66) DL with 2 bands (band 13 and band 66) UL is shown.

Table 6.x.x.x-x: MSD summary for UL CA band 13A and 48A and DL CA band 13 and band 48 and band 66
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_13A-48A-66A
	CA_13A-48A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD3

	
	
	48
	3695
	5
	25
	3695
	5
	N/A
	
	

	
	
	66
	1731
	5
	25
	2131
	5
	17.1
	
	



Table 6.x.x.x-x: MSD summary for UL CA band 13A and 66A and DL CA band 13 and band 48 and band 66
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_13A-48A-66A
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD5

	
	
	48
	3626
	5
	25
	3626
	5
	0
	
	

	
	
	66
	1730
	5
	25
	2130
	5
	N/A
	
	



6.x.x.x	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- End of TP -----
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