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1	Introduction
In RAN4#98bis two draft CR [1][2] were noted as according to newly agreed criteria those did not qualified for being part of block approval without analysis paper. Issue relating to these contributions were the UL of n77(2A) which will cause severe IMD interference and potentially can cause even MSD to own DL in the other band.
2	Discussion
2.1	Analysis
Problematic combinations were such as DL CA_n2A-n77(2A) / UL CA_n77(2A) and DL CA_n5A-n77(2A) / UL CA_n77(2A) in addition these also DL CA_n66A-n77(2A) / UL CA_n77(2A) is considered. In Figure 1 we present IMD analysis.


Figure 1: IMD analysis
In the analysis we have assumed that CA_n77(2A) can be deployed in US with current C-band frequency range and coming DoD band frequency range. This gives IMD bandwidth of 530 MHz.
Separation between n30 and n77 is 1090 MHz which means that IMD7 is of concern.
Separation between n2 and n77 is 1460 MHz which means that IMD7 is of concern.
Separation between n5 and n77 is 2556 MHz which means that IMD11 is of concern.
For IMD7 we can assume -60 dBm/MHz emissions [3] and if we consider improvement of 15dBc per IMD order and an IMD3 level of -30dBm/MHz from non-contiguous UL CA MPR. Then for IMD11 we can assume -90 dBm/MHz which is less than the agreed transmitter noise floor of -120dBm/Hz. 
This means that combination with n2 (IMD7) needs MSD but combination with n5 (IMD11) does not.
2.2 MSD for n2 + n77(2A) and n30 + n77(2A)
For the filter performance of n77 filter the rejection at DL band of n2 and n30 can be assumed to be 20dB  as n77 filter is a simple LC filter in most cases. Then additionally we can assume 15dB rejection for the diplexer which lead to total rejection of 35dB.
Now, with -60 dBm/MHz emission combined with 35 dB filter rejection,  n77(2A) emissions at n2 DL can be as high as –95 dBm/MHz. REFSENS for n2 is for 5 MHz channel is -98 dBm. This leads to MSD of approximately 3 dB. For a more accurate calculation of the MSD, we use MRC combining of correlated signals at the main and diversity antenna as in Table 1. In this calculation the interfering power can be derived directly from the SEM requirement at the antenna and the IMD order. Using 1RB+1RB UL allocation there is no need for bandwidth correction since the total IMD power fits in 1MHz and thus inside the 5MHz receiver BW.
Table 1: MSD calculation based on MRC combining
	Non-contiguous UL CA as part of inter
	CA_n2A-n77(2A)
	CA_n30A-n77(2A)

	Spectrum restriction
	US
	US

	IMD BW
	[MHz]
	530
	530

	Band separation
	[MHz]
	1460
	1090

	IMD order
	-
	7
	7

	IMD level at antenna
	[dBm/MHz]
	-60
	-60

	Rejection from filters
	[dB]
	35
	35

	Antenna Isolation
	[dB]
	10
	10

	Receive paths
	Main
	Diversity
	Main
	Diversity

	IMD level at RX
	[dBm/MHz]
	-95.0
	-105.0
	-95.0
	-105.0

	REFSENS(lowest BW/SCS)
	[dBm]
	-98.0
	-98.0
	-99.0
	-99.0

	Total antenna noise
	[dBm]
	-91.5
	-93.7
	-92
	-94.6

	MSD/antenna
	[dB]
	2.5
	0.3
	3
	0.4

	MSD MRC uncorrelated
	[dB]
	1.30
	1.52

	MSD MRC correlated
	[dB]
	2.00
	2.33



It can be observed that MSD on main antenna is 2.5dB but with the help of the lower MSD on the diversity path, the total MSD is 2dB.
Proposal 1: MSD of band 2 and band n30 from IMD7 of n77(2A) UL configuration is 2dB and 2.3dB respectively
As proposed in [3] the MSD can be captured in the 2UL MSD tables as follows:
Proposal 2: Above test point is added to Table 7.3A.5-1 in 38.101-1
Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL 
BW (MHz)
	UL 
LCRB
	DL Fc 
(MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n2A-n77(2A)
	n2
	N/A
	5
	N/A
	1987.5
	2
	FDD
	IMD7

	
	n77(2A)
	3455
3945
	10
10
	1 (RBstart=10)
1 (RBstart=0)
	3455
3945
	N/A
	TDD
	N/A

	CA_n30A-n77(2A)
	n30
	N/A
	5
	N/A
	2352.5
	2.3
	FDD
	IMD7

	
	n77(2A)
	3455
3825
	10
10
	1 (RBstart=17)
1 (RBstart=0)
	3455
3825
	N/A
	TDD
	N/A


[bookmark: OLE_LINK53][bookmark: OLE_LINK54]3	Conclusion
In this contribution we have analysed if there is a need to define MSD for the band combinations in [4][5] submitted to this meeting. As a conclusion, combinations with n5 [5] do not need MSD and with n2 [4] do and 2 dB MSD is proposed. The following proposal are made:
Proposal 1: MSD of band 2 and n30  from IMD7 of n77(2A) UL configuration is 2dB and 2.3dB respectively
Proposal 2: Above test points are added to Table 7.3A.5-1 in 38.101-1
Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL 
BW (MHz)
	UL 
LCRB
	DL Fc 
(MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n2A-n77(2A)
	n2
	N/A
	5
	N/A
	1987.5
	2
	FDD
	IMD7

	
	n77(2A)
	3455
3945
	10
10
	1 (RBstart=10)
1 (RBstart=0)
	3455
3945
	N/A
	TDD
	N/A

	CA_n30A-n77(2A)
	n30
	N/A
	5
	N/A
	2352.5
	2.3
	FDD
	IMD7

	
	n77(2A)
	3455
3825
	10
10
	1 (RBstart=17)
1 (RBstart=0)
	3455
3825
	N/A
	TDD
	N/A
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