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Introduction
Cross-band MSD for PC2 CA_n25A-n41A is discussed in this contribution. 

1. Discussion
There is no cross-band MSD specified for n41 in PC3, however there is still some interference level looming in, which should be carefully evaluated when going to PC2.
The following test point was proposed for PC2 n25-n41 [1]
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n25
	n41
	1760
	40
	15
	216 (RBstart=0)
	2501
	10
	0.4
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



We did analysis for this, but except for using single CC UL RB allocation for n25:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n25
	n41
	1760
	40
	15
	40 (RBstart=176)
	2501
	10
	TBD
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



We got the following results for PC3, PC2 1TX, and PC2 2TX cases:
[image: ]
[image: ] [image: ]

One can see that RX IP2 is dominating for 1TX and 2TX case; we note that IP2 interference increase 2-fold with power increase, i.e. RX IP2 interferer is 6dB higher in 1TX PC2 than in 1TX PC3. We propose to specify MSD requirements only for PC2. The PC3 MSD is very small and would be zero if any margin in REFSENS were assumed.
For RX Mixing, we have included both PC3 and PC2 analysis. We note that the rejection in conducted path is good because for UL4/DL3 case both TX and RX filter attenuate aggressor, and even with conservative RX gain the MSD is small.
[image: ]
[image: ]
Based on the values above, if RX mixing MSD is specified for PC2, it would probably need to be added for PC3 as well.

2. Conclusion
MSD for PC2 CA_n25A-n41A was provided with the following results, which should be accounted in defining requirements for this combination:
PC2 1TX:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n25
	n41
	1760
	40
	15
	40 (RBstart=176)
	2501
	10
	1.2
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



 PC2 2TX:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n25
	n41
	1760
	40
	15
	40 (RBstart=176)
	2501
	10
	1.5
	>ACLR2

	NOTE 1:	Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	Void
NOTE 3:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.
NOTE 4:	Void
NOTE 5:	The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.



RX Mixing PC2:
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	2.6
	NOTE 11
	UL4/DL3



RX Mixing PC3:
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n25
	n41
	5
	15
	25 (RBstart=0)
	10
	1.5
	NOTE 11
	UL4/DL3



3. Reference
[1] R4-2404382, “TP for TR38.850: FDD PC2 for n25 with DL CA_n25A-n41A”, T-Mobile USA
image1.emf
n41 PC3 Cross-band MSD 1TX PRX DRX

BW

FE Loss 4 4

Output Power

TX Noise per BW at PA Output -63.2

RX_IIP2, dBm 54 54

Antenna Isolation

RX Isolation -50 -45

TX Isolation -50 -40

TX_IM2 -102.0 -110.0

Tx_noise -109.2 -114.2

TX_total -101.2 -108.6

Thermal noise -90.8 -90.8

Composite -90.4 -90.7

MRC REFSENS

n41 REFSENS

n41 SCC MSD 0.4

9.36

23

10

-94.4

-94.8


image2.emf
n41 PC2 Cross-band MSD 1TX PRX DRX

BW

FE Loss 4 4

Output Power

TX Noise per BW at PA Output -62.2

RX_IIP2, dBm 54 54

Antenna Isolation

RX Isolation -50 -45

TX Isolation -50 -40

TX_IM2 -96.0 -104.0

Tx_noise -108.2 -113.2

TX_total -95.7 -103.5

Thermal noise -90.8 -90.8

Composite -89.6 -90.6

MRC REFSENS

n41 REFSENS

n41 SCC MSD 1.2

9.36

26

10

-93.6

-94.8


image3.emf
n41 PC2 Cross-band MSD 2TX PRX DRX

BW

FE Loss 4 4

Output Power

TX Noise per BW at PA Output -62.7

RX_IIP2, dBm 54 54

Antenna Isolation

RX Isolation -50 -45

TX Isolation -50 -40

TX_IM2 -99.1 -99.1

Tx_noise -104.7 -104.7

TX_total -98.0 -98.0

Thermal noise -90.8 -90.8

Composite -90.0 -90.0

MRC REFSENS

n41 REFSENS

n41 SCC MSD

9.36

23

-93.4

-94.8

1.4

10


image4.emf
Harmonic Power at PA output -10

FE-Loss 4 4

Rejection in conductive path -77 -77

Harmonic RX Gain -24.5 -24.5

PA-LNA PCB Isolation -70 -70

MB DA power -32 -32

DA-LNA isolation -50 -50

Harmonic Mixing Interference, referenced to antenna

PA-LNA via PCB Isolation path -100.5 -100.5

DA-LNA via chip port isolation -102.5 -102.5

PA-LNA via Conducted path -107.5 -107.5

Combined Interference -97.9 -97.9

Thermal -90.8 -90.8

Comp -90.0 -90.0

MRC REFSENS -93.4

REFSENS -94.8

MSD 1.5


image5.emf
Harmonic Power at PA output -7

FE-Loss 4 4

Rejection in conductive path -77 -77

Harmonic RX Gain -24.5 -24.5

PA-LNA PCB Isolation -70 -70

MB DA power -29 -29

DA-LNA isolation -50 -50

Harmonic Mixing Interference, referenced to antenna

PA-LNA via PCB Isolation path -97.5 -97.5

DA-LNA via chip port isolation -99.5 -99.5

PA-LNA via Conducted path -104.5 -104.5

Combined Interference -94.9 -94.9

Thermal -90.8 -90.8

Comp -89.4 -89.4

MRC REFSENS -92.3

REFSENS -94.8

MSD 2.6
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UL  band  DL  band  UL F c  UL  BW  SCS of  UL  band  UL RB  Allocation  DL F c  DL  BW  MSD  Cross - band   Interference   source  

(MHz)  (MHz)  (kHz)  L CRB  (MHz)  (MHz)  (dB)  

n25  n 41  1760  40  15  216   (RBstart= 0 )  2501  10  0.4  >ACLR2  

NOTE 1:   Applicable only when  harmonic mixing MSD for this combination is not applied.   NOTE  2 :   Void   NOTE 3:   The requirements only apply for UEs supporting inter - band carrier aggregation with simultaneous Rx/Tx  capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77  implementation.   NOTE  4 :   Void   NOTE  5 :   The MSD exceptions are applicable to the case that interference of UL band 3 rd   order IMD product falls  into the affected DL channels.  

  We did analysis for this, but  except for   using single CC UL RB allocation for n25 :  

