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1	Introduction
For Rel-17 HPUE NR inter-band CA, there are four power configurations cases included in the WID, also these four cases can be found in the table 1-2 in TR 38.841 [1] as following:
Table 1-2 Maximum output power for power class 2 cases (in TR 38.841)
	Power class 2 cases for CA_nXA-nYA
	CA power class
	Carrier X power class
	Carrier Y power class

	Case a
	26dBm
	23dBm
	23dBm

	Case b
	26dBm
	23dBm
	26dBm

	Case c
	26dBm
	26dBm
	23dBm

	Case d
	26dBm
	26dBm
	26dBm

	NOTE: The Carrier X and Y are one-by-one corresponding to carriers in CA configuration of CA_nXA-nYA


More specifically, HPUE NR inter-band CA including FDD-TDD and TDD-TDD band combination, where:
-  For PC2 FDD-TDD NR CA, only FDD(PC3)+(either PC3 or PC2) TDD, i.e. Both Case a and Case b, are applied.
-  For PC2 FDD-TDD NR CA, TDD(either PC3 or PC2)+(either PC3 or PC2) TDD, i.e. all of the cases, are applied.
As of today, the PC2 FDD single band is still under discussed, so we only discuss the PC2 NR inter-band CA with only PC3 single FDD band here.
As we know, for a certain inter-band band combination, no matter PC3 or PC2, the MSD requirements are needed to be defined if there are harmonic, receiver harmonic, intermodulation or cross band isolation issues. For these types of MSD requirements, all of them are related to the power of each bands. Therefore, the MSD requirements for PC2 NR inter-band CA should be defined to include all of the possible power configurations cases.
However, in current TS38.101-1 v17.3.0 specification, there are some problem for some MSD tables applying for the PC2 NR inter-band CA, which are discussed in the following texts in this contributions.
2	Discussion
2.1  Current situation in TS38.101-1 v17.3.0 
For the Power Class for PC2 inter-band CA (two bands), the above power configurations have already been reflected in the TS38.101-1 with a note below:
NOTE 6:	The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.
For the MSD requirements, we summarize the current situation for the MSD requirements in TS38.101-1 v17.3.0 as follow:
Table 1. MSD requirements in TS38.101-1 v17.3.0
	MSD tables
	PC3 or PC2

	Table 7.3A.4-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	The table includes the MSD due to harmonic exception for the DL band, i.e. n*FDD UL = TDD DL
However, no distinguish between PC3 or PC2

	Table 7.3A.4-4: Reference sensitivity exceptions due to harmonic mixing for PC3 CA in NR FR1
	The table includes the MSD due to harmonic mixing, and the table is for PC3. 

	Table 7.3A.4-4a: Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	The table includes the MSD due to harmonic mixing, and the table is for PC2. However, it is not clear which power allocations of each band are applied

	Table 7.3A.5-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	The table includes the MSD due to 2UL intermodulation, and the table is for PC3. 

	Table 7.3A.5-1a: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	The table includes the MSD due to 2UL intermodulation, and the table is for PC2 FDD-TDD combination. However, it is not clear which power allocations of each band are applied

	Table 7.3A.6-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 for PC3 CA
	The table includes the MSD due to cross band isolation, and the table is for PC3. 

	Table 7.3A.6-1a: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 for PC2 CA 
	The table includes the MSD due to cross band isolation, and the table is for PC2. However, it is not clear which power allocations of each band are applied.



For UL configurations table for harmonic, receiver harmonic and cross band isolation, there are no separate tables defined for PC2, which means same UL configurations for the same band combinations configured for PC2 and PC3.
Observation 1: It is not clear which power allocations of each band in the existing MSD tables of receiver harmonic, IMD and cross band isolation issues for PC2 NR inter-band CA combination. Also, no distinguish for PC3 or PC2 NR inter-band CA combination for harmonic MSD requirements.
Observation 2: Same UL configurations tables are applied for the same band combinations configured for PC2 and PC3 
2.2  Study in TR38.841
In current TR38.841, the MSD study for a certain PC2 NR inter-band CA combinations are studied for all of the cases. Also, for some cases (power allocations), the same PC3 MSD are reused for PC2 but for some other cases, new MSD are defined for PC2.
Harmonic MSD
The harmonic MSD requirements mainly for FDD+TDD band combination, where the nth harmonic products of low FDD band falls into the high TDD band. It is relate to the power configured for aggressor UL band (i.e. FDD band), due to the power for FDD band always equal to 23dBm so far, therefore, the same PC3 harmonic MSD requirements are applied for PC2.
Observation 3: For PC2 FDD+TDD NR inter-band CA combination, same PC3 harmonic MSD requirements are applied for the power allocations of 23dBm+23dBm and 23dBm+26dBm.
Harmonic mixing MSD
The harmonic mixing MSD requirements includes both FDD+TDD and TDD+TDD band combination, also it is relate to the power configured for aggressor UL band. For harmonic mixing MSD requirements, the aggressor UL can be either FDD band or TDD band. So it should discuss case by case as follow:
1. PC2 FDD-TDD NR inter-band CA
· Case a (23dBm+23dBm): Same PC3 harmonic mixing MSD requirements are applied for PC2.
· Case b (23dBm+26dBm): New MSD should be defined for PC2 when aggressor UL band is PC2 band
2. PC2 TDD-TDD NR inter-band CA
· Case a (23dBm+23dBm): Same PC3 harmonic mixing MSD requirements are applied for PC2.
· Case b (23dBm+26dBm): New MSD should be defined for PC2 when aggressor UL band is PC2 band.
· Case c (26dBm+23dBm): New MSD should be defined for PC2 when aggressor UL band is PC2 band.
· Case d (26dBm+26dBm): New MSD should be defined for PC2 and it is combination of Case b and Case c.
Observation 4: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 harmonic mixing MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new harmonic mixing MSD requirement should be defined.
Intermodulation MSD
The intermodulation MSD requirements are only for FDD-TDD band combination, where the nth intermodulation products of 2UL may fall into FDD band Rx frequency range. It is relate to the power configured of both FDD and TDD bands.
According to TR38.841, it can be found for PC2 FDD-TDD NR inter-band CA, new MSD should be defined for Case a (23dBm+23dBm) and Case b (23dBm+26dBm), and same requirements are applied for these two cases due to the maximum output power is limited to 26dBm.
Observation 5: For PC2 FDD+TDD NR inter-band CA combination,  new 2UL intermodulation MSD should be defined for Case a (23dBm+23dBm) and Case b (23dBm+26dBm), and same requirements are applied for these two cases.
Cross-band isolation MSD
The situation of cross-band isolation is quite similar with harmonic mixing, where it is applied for both FDD+TDD and TDD+TDD band combination and also it is relate to the power configured for aggressor UL band. 
Observation 6: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 cross-band isolation MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new cross-band isolation MSD requirement should be defined.
2.3  Corrections on TS38.101-1
According to the above discussion, except the intermodulation MSD, either the same PC3 MSD requirements or new MSD requirements are applied for PC2 NR inter-band CA, depending on the power allocation for each band, which means the current tables 7.3A.4-1, 7.3A.4-4  and Table 7.3A.6-1 can also apply for PC2 NR inter-band CA for some cases. In addition, tables 7.3A.4-4a and 7.3A.6-1a are only apply for PC2 band combination for some cases. 
For intermodulation MSD, the current Table 7.3A.5-1a can be applied since the PC3 requirements will not be applied for PC2, no matter which power allocations are.
So we think some corrections are needed to be done for the current MSD table to apply the tables for PC2 NR inter-band CA combination correctly. The proposed corrections can be found in the companion CR[2] in this meeting.
3 Conclusion
In this contribution, we give some simple analysis on the MSD for the PC2 NR inter-band CA, we found there exists some problems for the existing MSD tables, where the power allocations are unclear. 
Observation 1: It is not clear which power allocations of each band in the existing MSD tables of receiver harmonic and cross band isolation issues for PC2 NR inter-band CA combination. Also, no distinguish for PC3 or PC2 NR inter-band CA combination for harmonic MSD requirements.
Observation 2: Same UL configurations table is applied for the same band combinations configured for PC2 and PC3 
Observation 3: For PC2 FDD+TDD NR inter-band CA combination, same PC3 harmonic MSD requirements are applied for the power allocations of 23dBm+23dBm and 23dBm+26dBm
Observation 4: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 harmonic mixing MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new harmonic mixing MSD requirement should be defined.
Observation 5: For PC2 FDD+TDD NR inter-band CA combination,  new 2UL intermodulation MSD should be defined for Case a (23dBm+23dBm) and Case b (23dBm+26dBm), and same requirements are applied for these two cases.
Observation 6: For PC2 NR inter-band CA combination, in case of PC3 within both two NR bands (i.e. aggressor UL band is PC3 band), same PC3 cross-band isolation MSD requirements are applied, and in case of PC2 within at least one of the NR TDD band (i.e. at least one of the aggressor UL band is PC2 band), the new cross-band isolation MSD requirement should be defined.
Meanwhile, a companion CR to TS38.101-1 v17.3.0 can be found in [2].
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