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Introduction
MSD for CA_n71(2A) is discussed in this contribution. 
1. Background
TP for 1TX PC2 CA_n71(2A) MSD was approved in RAN4#110 [1]. To complete the combination, MSD for 2TX PC2 is needed to be captured in the TP.

2. Discussion
The following has been specified for PC3 n71(2A):

Table 7.3A.2.2-1: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity in FDD bands.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	4.0
	FDD

	
	
	
	Wgap = 5.0
	20
	0.0
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	4.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	2.3
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	22.2
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	5.2
	



We note that there is one test case where the MSD is 0dB. This is the most problematic case to assess for higher power class; If the reference MSD is 0dB it is not straightforward to estimate what the interference has been and consequently what would be the respective interference with higher power class; in any case it has not been non-existent.
We did analyse 1TX PC2 case and 2TX PC2 case. In [1], the agreed 1TX PC2 MSD values are as follows:
Table 7.3A.2.2-1a: Intra-band non-contiguous CA with one PC2 uplink configuration for reference sensitivity in FDD bands.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	6.0
	FDD

	
	
	
	Wgap = 5.0
	20
	0.0
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	6.8
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	3.8
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	25.1
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	7.5
	



In our own analysis, accounting also the MSD values for PC3 MSD, we did conclude that the approach used in [1] is consistent with the results we get. There is only one exception to this, which is the “0dB MSD” point. In PC3 case, the PRX/DRX interference was in our analysis -99.6dBm/-104dBm referred at the antenna. These interferences combined with the thermal noise on n71 result in small MSD which for PC3 case can be rounded to 0dB, However, going to 1TX PC2 the interference goes up by ~3dB. We say ~3dB because e.g IP2 goes up by 6dB instead of 3dB so in cases where it has even limited impact to sensitivity, the total impact of increasing aggressor power fy 3Db could be slightly more than 3dB. In this particular case, based on our assessment the MSD should be 1.4dB instead of 0dB. We did the analysis such that we deducted certain amount of n71 noise so that the resulting REFSENS for PC3 is exactly -97.2dBm. The we added ~3dB interference and saw that the additional interference results in -95.8dBm REFSENS for PC2 5MHz, so hence the MSD should be 1.4dB instead of 0dB.
Observation 1: Analysis confirms that 1TX PC2 MSD numbers are consistent with PC3 MSD values, except that the MSD for “0dB case” should be 1.4dB.
For 2TX case we got the following results:
Table 7.3A.2.2-2a: Intra-band non-contiguous CA with two PC3 uplink configuration for reference sensitivity in FDD bands.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	8.9
	FDD

	
	
	
	Wgap = 5.0
	20
	3.2
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	9.7
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	6.2
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	29.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	10.6
	



3. Conclusion
MSD for PC2 CA_n71(2A) was discussed with the following proposals:
Proposal 1: Modify MSD for PC2 1TX CA_n71(2A) as follows:
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	6.0
	FDD

	
	
	
	Wgap = 5.0
	20
	1.4
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	6.8
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	3.8
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	25.1
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	7.5
	



Proposal 2: Specify MSD for PC2 2TX CA_n71(2A) as follows
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	8.8
	FDD

	
	
	
	Wgap = 5.0
	20
	3.4
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	9.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	6.1
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	29.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	10.5
	




4. Reference
R4-2402466, “TP for TR38.850: FDD PC2 for n71 with DL CA_n71(2A)”, T-Mobile USA
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