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1. Introduction
In previous RAN4 meeting, UE vendors provided required MSD levels for CA_1A-40A UE using different RF architecture. The required MSD level for B1+B40 CA is higher than that of B3+B40 CA.
In this paper, we propose the MSD analysis results that could be merged the current MSD level in TS36.101 to close the REFSENS requirements.

2. Basic assumptions
For the CA_1A-40A, we consider single antenna with Quadplexer and B40 filter architecture due to support B1 and B3 as shown in Figure 1.
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Figure 1: Considered RF architecture for CA_1A-40A
B1+B3 Quadplexer and B40 filter characteristics are summarized in Table 2-1 and Table 2-2

Table 2-1 B1+B3 Quadplexer isolation performance to B40
	B1+B3 Quadplexer performance

	　
	B1 Tx rejection @ B40 (dB)
	B1 Rx rejection @ B40 (dB)
	Insertion Loss (dB)

	
	Min
	Typ
	Min
	Typ
	

	Vendor 1
	32
	48
	40
	48
	3.1

	Vendor 2
	36
	42
	32
	40
	3.8

	Vendor 3
	40
	50
	40
	48
	3.9

	Vendor 4
	42
	51
	40
	50
	2.6

	Assumption
	38
	40
	3.3


Table 2-2 B40 filter isolation performance to B1
	B40 filter performance

	　
	B40 rejection @ B1 Tx (dB)
	B40 rejection @ B1 Rx (dB)
	Insertion Loss (dB)

	
	Min
	Typ
	Min
	Typ
	

	Vendor A
	27
	31
	26
	32
	2.2

	Vendor B
	27
	30
	28
	33
	2.3

	Assumption
	27
	27
	2.3


Table 2-3 B1_B40 diplexer isolation performance
	B1_B40 diplexer performance

	　
	B40 rejection @ B1 Tx (dB)
	B40 rejection @ B1 Rx (dB)
	B1 rejection @ B40 (dB)
	Insertion Loss (dB)

	
	Min
	Typ
	Min
	Typ
	Min
	Typ
	B1
	B40

	Vendor X
	　
	23
	　
	23
	　
	18
	1
	1

	Vendor Y
	　
	19
	　
	16
	　
	17
	1.6
	1.5

	Assumption
	21
	20
	17
	1.3
	1.3



3. Self-desensitization analysis
3.1 Band 1 MSD analysis
For the CA 1A-40A UE, B40 can be primary Cell. Then B40 Tx signal impact to the B1 own Rx frequency band.
Table 3.1-1 is proposed MSD test configuration based on 2DL CA MSD test method.

Table 3.1-1 link analysis for B1 Rx desensitization level

	Noise induced by B40 Tx leakage through B1 Rx IP2
	Value
	Unit

	B40 Tx PA output power at antenna port
	23
	dBm

	Cross-band isolation
	47 (27+20)
	dB

	B40 Tx power at B1 LNA input (main)
	-24.0
	dBm

	Antenna isolation
	10
	dB

	B40 Tx power at B40 LNA input (diversity)
	-34.0
	dBm

	B1 Rx IIP2
	45
	dBm

	IP2 induced noise at B40 LNA input (main)
	-85.3
	dBm

	IP2 induced noise at B40 LNA input (diversity)
	-94.5
	dBm

	B1 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Desensitization level after MRC
	6.7
	dB


Table 3.1-2 B1 Rx desensitization level for all carrier bandwidth
	BW
	Desensitization level (dB)

	5 MHz
	6.7

	10 MHz
	6.4

	15 MHz
	6.2

	20 MHz
	6.1


3.2 Band 40 MSD analysis

When Band 1 is as a primary cell, then B40 received signal can be impacted by B1 Transmission leakage. 

Table 3.2-1 link analysis for B40 Rx desensitization level

	Noise induced by B1 Tx leakage through B40 Rx IP2
	Value
	Unit

	B1 Tx PA output power at antenna port
	23
	dBm

	Cross-band isolation
	55 (38+17)
	dB

	B1 Tx power at B40 LNA input (main)
	-32
	dBm

	Antenna isolation
	10
	dB

	B1 Tx power at B40 LNA input (diversity)
	-42
	dBm

	B40 Rx IIP2
	48
	dBm

	IP2 induced noise at B40 LNA input (main)
	-87.4
	dBm

	IP2 induced noise at B40 LNA input (diversity)
	-96.3
	dBm

	B40 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Desensitization level after MRC
	5.5
	dB


Table 3.2-2 B40 Rx desensitization level for all carrier bandwidth
	BW
	Desensitization level (dB)

	5 MHz
	5.5

	10 MHz
	5.1

	15 MHz
	4.8

	20 MHz
	4.7


3.3 Comparison
We summarized the MSD results for CA_1A-40A UE in Table 3.3-1 and 3.3-2.
Table 3.3-1.  Band 1 MSD comparison

	Band 1 CBW
	Qualcomm
	Huawei
	LG Electronics
	Vendor’
average
	Proposal

	5
	6.9
	11.4
	6.7
	8.3
	8.3

	10
	5.5
	9.5
	6.4
	7.1
	[7.5]

	15
	4.7
	8.7
	6.2
	6.5
	[7.3]

	20
	4.4
	8.1
	6.1
	6.2
	[7.1]


Table 3.3-2.  Band 40 MSD comparison

	Band 40 CBW
	Qualcomm
	Huawei
	LG Electronics
	Vendors' average
	Proposal

	5
	6.7
	5.2
	5.5
	5.8
	[6.2]

	10
	5.5
	4.7
	5.1
	5.1
	5.1

	15
	5.0
	4.5
	4.8
	4.8
	4.8

	20
	4.7
	4.4
	4.7
	4.6
	4.6


These interested companies also agreed to keep the ∆TIB and ∆RIB as below.
Table 3.3-3: ∆TIB and ∆RIB for CA_1A-40A UE
	(TIB [dB]
	(RIB [dB]

	B1
	B40
	B1
	B40

	0.5
	0.5
	0.0
	0.0


The current MSD levels for CA_1A-40A UE don’t defined in TS36.101. To support 3DL CA or 4DL CA include B1+B40, the MSD level should be completed in RAN4 #77 meeting. Therefore we propose the averaging MSD level from interested companies can be added in TR36.852-13 and TS36.101 rel-13
4. Conclusion
In this contribution, we propose the MSD levels for CA_1A-40A UE. From the results, RAN4 can include proposed MSD levels in Table 3.2-1 and Table 3.2-2 in TR36.852-13 and TS36.101 rel-13.
Proposal: Based on the MSD comparison table, the proposed MSD levels in Table 3.2-1 and Table 3.2-2 will be added in TR36.852-13 and TS36.101 rel-13.
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