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Background
The CA_1A-3A-41A was introduced into the WID in RAN #70[1]. This is a challenging combination similar to the CA_1A-3A-7A and CA_1A-3A-41A which belong to the HHH combination. In last RAN4 meeting, we proposed to reuse the requirements and architecture from CA_1A-3A-41A which have been discussed for several meetings but achieve no conclusion. 

In this contribution, we first provide the architecture for CA_1A-3A-38A and then derive the requirements in detail by considering the filter of Band 38. 
Discussion
Architecture
The architecture for the newly HHH combination has been discussed before in the contribution [2] for CA_1A-3A-7A and contribution [3] for CA_1A-3A-41A which show the diplexer based architecture is a suitable option from the implementation point of view. So in this contribution, we adopt this architecture in figure 1 for CA_1A-3A-38A requirement analysis.
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Figure 1 UE architecture for CA_1A-3A-38A
ΔTIB,c and ΔRIB,c
Table 1 shows the agreed ΔTIB,c and ΔRIB,c values for the CA_1A-3A-41A and CA_3A-38A. 

Table 1 Summary of 2DL additional relaxations 
	CA_1A-3A-41A
	CA_3A-38A

	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	1
	0.5
	0
	NA
	-
	-

	3
	0.5
	0
	3
	0.5
	0

	41
	0.35/0.86
	05/0.56
	38
	0.5
	0

	NOTE 5: 
The requirement is specified for the frequency range of 2545-2690MHz.

NOTE 6: 
The requirement is specified for the frequency range of 2496-2545MHz. 




For Band 1 and 3, we could reuse the requirements based on CA_1A-3A-41A since the Band 38 spectrum are in the range of Band 41 and the diplexer and qualplexer will share the same performance as that in CA_1A-3A-38A.
For Band 38, the additional inserting loss is induced by the diplexer which we have provided the filter source data as shown in table 2 [4]. 
Table 2 Diplexer insertion loss

	Insertion loss
	Max. IL @B38 and near around (2500-2690MHz)

	Diplexer A (isolation frequency is B3)
	0.81

	Diplexer B (isolation frequency is B1)
	1.20


From this table we could obtain 0.6dBΔTIB according to the IL data for diplexer B of which the isolation frequency is Band 1. Base on the CA_3A-38A and CA_1A-3A-41A, we could find the ΔTIB are 0.5dB and 0.3dB respectively for Band 38 frequency range. It is worth to note that Band 41 is not intended to be PCC in CA_1A-3A-41A. So by considering the additional switch for PCC capability for Band 38 comparing to Band 41 in the CA_1A-3A-41, it is proposed to define theΔTIB as 0.5dB for Band 38. The total delta values for CA_1A-3A-38A are defined as the following table.
Table 3 Proposed ΔTIB,c and ΔRIB,c values for CA_1A-3A-38A
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	B1
	0.5
	0

	B3
	0.5
	0

	B38
	0.5
	0


MSD
For Band1 and Band 3 we could obtain that MSD requirement will keep same as CA_1A-3A when Band 1 or Band 3 is in UL based on qualplexer architecture in figure 1. 
For Band 1 and Band 38, the RefSense may be degraded due to the worse isolation between Band 1 and Band 38 based on the qualplexer and diplexer architecture. To analyze the MSD issue for Band 1 and Band 38 in CA_1A-3A-38A, we investigate the corresponding filter performance and make the assumptions as table 4. The table 5 lists the detailed calculation results. 
Table 4 Assumptions for Band 1 and Band 38 MSD Calculation in CA_1A-3A-38A
	PA spectrum regrowth Rx noise (dBm/Hz)
	-135

	Transceiver noise floor at PA output (dBm/Hz)
	-130

	PA output power at antenna port (dBm)
	23

	RFIC IIP2 (dBm)
	50

	B1Tx/Rx LO phase noise (dBc/Hz)
	-150

	B38 Tx/Rx LO phase noise (dBc/Hz)
	-150

	Antenna ISO (dB)
	10

	B1 FE Loss (dB)
	7.5

	B38 FE Loss (dB)
	7.6

	B1 duplexer(TxPath) attenuation @B38
	40

	B38 filter attenuation @B1 Tx
	30

	B1 duplexer(RxPath) attenuation @B41
	40

	B38 filter attenuation @B1 Rx
	30

	Diplexer ISO @B41 (dB)
	15

	Diplexer ISO @B1 (dB)
	15


Table 5 detailed results for Band 1 and Band 38 MSD Calculation in CA_1A-3A-38A
	Band 38 Rx
	Main
	Diversity

	Couple noise from Tx thermal @LNA input (dBm/Hz)
	-191.4
	-201.4

	IM2 induced by IIP2 @LNA input (dBm)
	-100.0
	-120.0

	Noise induced by Rx reciprocal mixing @LNA input (dBm/Hz)
	-172.0
	-182.0

	Noise induced by Tx LO phase noise @LNA input (dBm/Hz)
	-182.1
	-192.1

	Band 1 Rx
	
	

	Couple noise from Tx thermal @LNA input (dBm/Hz)
	-181.3
	-191.3

	IM2 induced by IIP2 @LNA input (dBm)
	-120.0
	-140.0

	Noise induced by Rx reciprocal mixing @LNA input (dBm/Hz)
	-182.0
	-192.0

	Noise induced by Tx LO phase noise @LNA input (dBm/Hz)
	-171.9
	-181.9


Based on the cascaded diplexer architecture in figure 1 and the analysis above, the total MSD requirement for CA_1A-3A-38A could be defined as the table 6. As the Band 1 and Band 3 frequency spectrums are quite close to each other and share the same qualplexer architecture, the isolation between Band 3 and Band 38 could be reused from that between Band 1 and Band 38. Then, the MSD requirement for Band 1 and Band 38 will apply for Band 3 and Band 38 with the similar method for CA_1A-3A-41A in [5]
Table 6 MSD requirement for CA_1A-3A-38A
	 
	Desensitization Level (dB)

	
	B1 in UL
	B3 in UL
	B38 in UL

	BW (MHz)
	B31
	B38
	B1
	B38
	B1
	B3

	5
	x
	2.9
	0
	2.9
	1.9
	1.9

	10
	x
	2.6
	0
	2.6
	1.9
	1.9

	15
	x
	2.4
	0
	2.4
	1.9
	1.9

	20
	x 
	2.3
	0
	2.3
	1.9
	1.9

	Note 1: The MSD for B3 impacted by B1 is same as requirement for CA_1A-3A


Conclusion

The UE requirement was analyzed in this contribution, based on the analysis we can obtain the following proposals
Proposal 1: It is proposed to define the ΔTIB,c and ΔRIB,c values for CA_1A-3A-38A as Table 3.

Table 3 Proposed ΔTIB,c and ΔRIB,c values for CA_1A-3A-38A
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	B1
	0.5
	0

	B3
	0.5
	0

	B38
	0.5
	0


Proposal 2: It is proposed to define MSD values as Table 6
Table 6 MSD requirement for CA_1A-3A-38A

	 
	Desensitization Level (dB)

	
	B1 in UL
	B3 in UL
	B38 in UL

	BW (MHz)
	B31
	B38
	B1
	B38
	B1
	B3

	5
	x
	2.9
	0
	2.9
	1.9
	1.9

	10
	x
	2.6
	0
	2.6
	1.9
	1.9

	15
	x
	2.4
	0
	2.4
	1.9
	1.9

	20
	x 
	2.3
	0
	2.3
	1.9
	1.9

	Note 1: The MSD for B3 impacted by B1 is same as requirement for CA_1A-3A
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