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1 Introduction

In RAN#98e meeting, a new R18 WID on Low NR band 4Rx for handheld UE and 3Tx for inter-band UL CA and EN-DC was approved [1]. Where one of objective is to introduce 3Tx requirements for band combinations with two bands. In the last RAN4 work group meeting, there were some initial discussions for this objective and a WF [1] was approved. In this contribution, we continue to provide our views on the remaining issues on Rx requirements.
2 Discussion
From the objective of 3Tx, the following power class configuration would be considered in the WI.
·   CA power class or EN-DC power class is PC2

· PC3 FDD band 1Tx + PC2 TDD band 2Tx (UL MIMO and TxD)

· PC3 FDD band 1Tx + PC3 TDD band 2Tx (UL MIMO)

· PC3 TDD band 1Tx + PC2 TDD band 2Tx (UL MIMO)

·   CA power class or EN-DC power class is PC1.5

· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)

PC2 inter-band CA or EN-DC

For PC2 inter-band CA or EN-DC with 3Tx, the possible power class configuration is the same as that for inter-band band CA or EN-DC with 2Tx. Although there may be additional interference path loss (considering the third Tx) for 3Tx compared with 2Tx case, if the total power class for one band is the same between 1Tx and 2Tx, from our perspective, the interference to the other band should be little different. In this sense, the MSD requirement for 2Tx could be reused for 3Tx for the same band combination if the power class configuration is the same. Therefore, the following proposal is made.
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Figure 1, how to define MSD requirements for PC2 inter-band CA/DC with 3Tx
Proposal 1: if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx, the same MSD requirements could be reused for 3Tx. If PC2 is not introduced, the MSD requirements should be re-evaluated. 
Based on the above proposal and current spec, we give the following summary on how to define MSD requirements for the example band combinations in the WID.

Table 1, Summary on how to define MSD requirements the example PC2 band combinations with 3Tx in the WID
	UL configuration
	Power class
	Existing MSD requirement
	MSD for 3Tx

	CA_n28A-n41A
	PC3@n28 1Tx; PC2@n41 2Tx; 

CA power class PC2
	No MSD requirements
	No MSD requirements

	CA_n28A-n78A
	PC3@n28 1Tx; PC3/2@n78 2Tx;

CA power class PC2
	- PC3 5th harmonic MSD and PC3 IMD5 MSD for n28

(Note:PC2 IMD5 is missing)
- PC2 Receive harmonic mixing MSD for n28(n78/n28: UL1/DL5 order)
	Reused current MSD requirements for CA power class 2

Note: PC2 IMD5 should be re-evaluated.


	CA_n8A-n78A
	PC3@n8 1Tx; PC2@n78 2Tx;

CA power class PC2
	- PC3 4th harmonic MSD and PC3 IMD4 MSD for n8
	No PC2 for CA_n8A-n78A for inter-band CA
PC2 IMD4 should be re-evaluated

	CA_n41A-n71A
	PC3@n71 1Tx; PC2@n41 2Tx;

CA power class PC2
	- PC3 4th harmonic MSD

- PC3/PC2 IMD4 MSD for n71
	Reused current MSD requirements for CA power class 2



	CA_n41A-n77A
	PC2@n41 1Tx; PC2@n77 2Tx;

CA power class PC2

PC2@n41 2Tx; PC2@n77 1Tx;

CA power class PC2
	- PC3/PC2/PC1.5 harmonic mixing MSD (n77/n41：UL2/DL3 order) 

- PC3/PC2/PC1.5 Cross band isolation MSD
	Reused current MSD requirements for CA power class 2



	CA_n26A-n78A
	PC3@n26 1Tx; PC2@n78 2Tx;

CA power class PC2
	- PC3 4th harmonic MSD and PC3 IMD4 MSD for n26
	No PC2 for CA_n26A-n78A for inter-band CA
PC2 IMD4 should be re-evaluated

	DC_3A_n78A
	PC3@n3 1Tx; PC2@n78 2Tx;

EN-DC power class PC2
	-PC3 2nd harmonic MSD and harmonic mixing MSD(n78/3：UL/DL2 order) 

- PC3/PC2 IMD2/4
	Reused current MSD requirements for CA power class 2

	DC_40A_n78A
	PC3@n40 1Tx; PC3/2@n78 2Tx;

EN-DC power class PC2
	- PC3 harmonic mixing MSD(n78/40：UL2/DL3 order)

- PC3 cross band isolation MSD (n78/40: UL/DL)
	No PC2 for DC_n40A-n78A for inter-band DC

PC2 harmonic mixing and cross band isolation MSD should be re-evaluated


PC1.5 inter-band CA or EN-DC
Regarding PC1.5 inter-band CA or EN-DC, in the objective, only the following power class configuration is included 

· PC3 FDD band 1Tx + PC1.5 TDD band 2Tx (UL MIMO and TxD)

As above power class configuration case has never been considered for band combination with 2Tx case, the MSD requirements should be re-evaluated. For MSD due to harmonic, harmonic mixing and cross band isolation, the maximum PC1.5 for one band should be considered. For MSD requirement due to 2UL IMD, if the worst case is considered, 23 dBm+27.8dBm could be set when testing. 
Summary on how to define MSD requirements the example PC1.5 band combinations with 3Tx in the WID
	UL configuration
	Power class
	Existing MSD requirement
	MSD for 3Tx

	CA_n41A-n71A
	PC3@n71 1Tx; PC1.5@n41 2Tx;

CA power class PC1.5
	PC2 for CA_n41A-n71A is introduced.

PC3 4the harmonic MSD,

PC2,IMD4
	IMD4 should be re-evaluated, if the worst case is considered.


Observation 1: if the worst case is considered, the UL configuration 23 dBm+27.8dBm should be set when evaluating the MSD requirement for PC1.5.
Regarding the proposal on reusing the PC2 2UL IMD MSD requirement and test configuration in the [2] for PC3+PC1.5 case, generally we are also ok if the following power configuration is not changed.

Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4
3 Conclusion

In this paper, we continue provide some considerations on the impact of Rx requirement for the introduction of 3Tx with 2 band for inter-band CA and EN-DC. Based on the considerations, we give the following proposal and observations.
PC2 inter-band CA or EN-DC

Proposal 1: if PC2 is already introduced for the corresponding inter-band CA and EN-DC band combination with 2Tx, the same MSD requirements could be reused for 3Tx. If PC2 is not introduced, the MSD requirements should be re-evaluated. 
Based on the proposal, the summary on how to define MSD requirements for the example PC2 band combinations in the WID is shown in table 2.
PC1.5 inter-band CA or EN-DC

Observation 1: if the worst case is considered, the UL configuration 23 dBm+27.8dBm should be set when evaluating the MSD requirement for PC1.5.

However, regarding the proposal on reusing the PC2 2UL IMD MSD requirement and test configuration in the [2] for PC3+PC1.5 case, we think it is also reasonable if the following power configuration is not changed when testing.

Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4
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