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1. Introduction
In this document, we discuss CA_n5B MSD.
2. Discussion
2.1. CA_n5B MSD
Measurements and analysis were done according to the test points provided by the agreed WF [1] [2] for non-contiguous allocations as shown in the table below:  
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The following analysis and measurements assume a PA calibration is MPR1 -30dBc ACLR for full RB configuration of 1CC assuming 4dB FE loss. Since n5 has a duplex filter and is only 25MHz wide, the 20MHz and 25MHz BWs almost fill the entire passband and IMD products get attenuated and should meet the general and coexistence emission requirement with minimum or no back-off. The total number of RBs is limited to 20. So, the analysis assumes no back-off for the MSD calculation. The actual measurements are shown in the appendix. As shown in the table and measurements, 25M BW gets IMD3 in SCC and IM5 in PCC and 20M BW shares IMD5 in both SCC and PCC. Results are shown in Table 1.
Table 1: Potential changes to Table 7.3A.2.1-1 to capture CA_n5B MSD.
	CA configuration
	SCS
(PCC/SCC)

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation

(LCRB)
	UL SCC allocation

(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	20MHz + 5MHz
	16 (RBstart = 90) 
	4 (RBstart = 0)
	23.3
	41.6
	FDD

	
	
	15MHz + 10MHz
	12 (RBstart = 67) 
	8 (RBstart = 0)
	30.6
	41.4
	

	
	
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	29.8
	21.7
	

	
	
	10MHz + 10MHz
	10 (RBstart = 42)
	10 (RBstart = 0)
	25.7
	30.5
	

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.5A.1-1.

NOTE 2:
The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


The MSD values are quite large for 25MHz BW due to IMD3, and this is one of the reasons the single CC bandwidth REFSENS is limited to 20MHz BW. 
We also look at contiguous allocations as shown in Table 2. It is important to note that the combined REFSENS of both PCC and SCC will amount to the single CC REFSENS, and so the test points should not be mandatory to be placed in the specification. The analysis is also shown in the appendix.
Table 2: Optional contiguous allocation CA_n5B MSD.
	CA configuration
	SCS
(PCC/SCC)

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation

(LCRB)
	UL SCC allocation

(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	20MHz + 5MHz
	20 (RBstart = 86) 
	N/A
	0.7
	20.6
	FDD

	
	
	15MHz + 10MHz
	20 (RBstart = 59) 
	N/A
	6.6
	17.5
	

	
	
	15MHz + 5MHz
	20 (RBstart = 59) 
	N/A
	3.2
	8.3
	

	
	
	10MHz + 10MHz
	20 (RBstart = 32)
	N/A
	0.5
	7.3
	

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.5A.1-1.

NOTE 2:
The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


The proposed BCS table request is shown in Table 3, and the proposed MSD is shown in Table 4. For BCS0, the UL CA BW is limited to 20MHz to avoid IMD3 issues, so BC1 will use 25MHz aggregated DL BW with single CC UL.
Table 3: Proposed CA_n5B BCS Table Request.
	NR CA configuration
	Uplink NR CA 
configurations
	channel bandwidths
for carrier [MHz]
	channel bandwidths
for carrier [MHz]
	Maximum aggregated 
bandwidth
	Bandwidth combination set

	CA_n5B
	CA_n5B
	5, 10, 15
	5, 10, 15
	20
	0

	
	-
	5, 10, 15, 20
	5, 10, 15, 20
	25
	1


Table 4: Proposed changes to Table 7.3A.2.1-1 to capture CA_n5B MSD.
	CA configuration
	SCS
(PCC/SCC)

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation

(LCRB)
	UL SCC allocation

(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n5B
	15/15
	15MHz + 5MHz
	15 (RBstart = 64) 
	5 (RBstart = 0)
	29.8
	21.7
	

	
	
	10MHz + 10MHz
	10 (RBstart = 42)
	10 (RBstart = 0)
	25.7
	30.5
	

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.5A.1-1.

NOTE 2:
The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.


Proposal 1: Use the CA_n5B BCS in Table 3 and CA_n5B MSD in Table 4. 25MHz aggregated BW test points are for further discussion.
3. Conclusion

Proposal 1: Use the CA_n5B BCS in Table 3 and CA_n5B MSD in Table 4. 25MHz aggregated BW test points are for further discussion.
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4. Appendix
4.1. Non-Contiguous Analysis Using Measurement (Sec. 4.3)
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CC type SCC PCC SCC PCC SCC PCC SCC PCC

CC BW, MHz 5 20 10 15 5 15 10 10

RX Alloc BW, MHz 4.5 19.08 9.36 14.22 4.5 14.22 9.36 9.36

FELoss, dB 4 4 4 4 4 4 4 4

Measured nth_order_IMD_dBc -29.4 -36.5 -26.4 -35.4 -49.3 -36.2 -37.3 -42.1

Ant Iso, dB -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -50 -50 -50 -50 -50 -50 -50

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55

HDn_Emission_dBm -55.4 -62.5 -52.4 -61.4 -75.3 -62.2 -63.3 -68.1

TX_IM2, dBm -118.0 -118.0 -118.0 -118.0 -118.0 -118.0 -118.0 -118.0

Tx_noise, dBm/BW -102.0 -95.2 -98.3 -96.5 -102.0 -96.5 -98.3 -98.3

TX_total, dBm/BW -55.4 -62.5 -52.4 -61.4 -75.3 -62.2 -63.3 -68.1

Themal (from NF), dB -96.0 -89.8 -92.8 -91.0 -96.0 -91.0 -92.8 -92.8

Composite, dBm/BW -55.4 -62.5 -52.4 -61.4 -75.3 -62.2 -63.3 -68.1

MRC REFSENS, dBm -56.4 -63.5 -53.4 -62.4 -76.3 -63.2 -64.3 -69.1

3GPP REFSENS, dBm -98 -86.8 -94.8 -93 -98 -93 -94.8 -94.8

ΔRBinc, dB

41.6 23.3 41.4 30.6 21.7 29.8 30.5 25.7

20+5 15+10 15+5 10+10


4.2. Contiguous Analysis
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CC type SCC PCC SCC PCC SCC PCC SCC PCC

CC BW, MHz 5 20 10 15 5 15 10 10

RX Alloc BW, MHz 4.5 19.08 9.36 14.22 4.5 14.22 9.36 9.36

FELoss, dB 4 4 4 4 4 4 4 4

3rd order dBc -54.4 -1064.4 -54.4 -1064.4 -2047.0 -1065.3 -2047.0 -1065.3

5th_order_comp_dBc -1064.4 -64.4 -1064.4 -64.4 -67.4 -69.6 -65.4 -81.2

3rd_5th_comp_dBc -54.4 -64.4 -54.4 -64.4 -67.4 -69.6 -65.4 -81.2

Ant Iso, dB -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -50 -50 -50 -50 -50 -50 -50

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55 -55

HDn_Emission_dBm -76.4 -86.4 -76.4 -86.4 -89.4 -91.6 -87.4 -103.2

TX_IM2, dBm -110.0 -110.0 -110.0 -110.0 -110.0 -110.0 -110.0 -110.0

Tx_noise, dBm/BW -102.0 -95.2 -98.3 -96.5 -102.0 -96.5 -98.3 -98.3

TX_total, dBm/BW -76.4 -85.9 -76.4 -86.0 -89.1 -90.3 -87.1 -96.9

Themal (from NF), dB -96.0 -89.8 -92.8 -91.0 -96.0 -91.0 -92.8 -92.8

Composite, dBm/BW -76.3 -84.4 -76.3 -84.8 -88.3 -87.6 -86.0 -91.4

MRC REFSENS, dBm -77.4 -86.1 -77.3 -86.4 -89.7 -89.8 -87.5 -94.3

3GPP REFSENS, dBm -98 -86.8 -94.8 -93 -98 -93 -94.8 -94.8

ΔRBinc, dB
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4.3.  Measurement Plots
4.3.1.  5MHz + 20MHz
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4.3.2. 10MHz + 15MHz
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4.3.3.  5MHz + 15MHz
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4.3.4.  10MHz + 10MHz
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