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1	Introduction 

UL Tx switching was first introduced in 3GPP Rel-16 as a new feature to enhance inter-band EN-DC, inter-band UL CA, and SUL operations [1], where the switching is either between (1Tx + 1Tx) and (0Tx + 2Tx) or (1Tx + 0Tx) and (0Tx + 2Tx) for two UL carriers in two corresponding bands. In Rel-17 the feature was extended to cover switching among (1Tx + 1Tx), (0Tx + 2Tx), and (2Tx + 0Tx) for inter-band UL CA and SUL operations [2], where the switching is still limited to between two UL bands. To further enhance UL performance with multi-carrier operation, UL Tx switching schemes across up to 3 or 4 bands have been considered as one of the objectives in Rel-18 multi-carrier enhancements WID [3]. The proposed UL Tx switching, though is constrained with up to 2 Tx simultaneous transmission, it is unclear whether the 3- or 4-band UL CA needs to be configured in order to support the new UL Tx switching feature. Since 3GPP has not yet specified any FR1 UL CA in more than two bands, it is necessary to clarify whether the feature can be supported without the 3- or 4-band UL CA specified.           
2	Discussion 

UL Tx switching was first introduced in 3GPP Rel-16 as a new feature to enhance inter-band EN-DC, inter-band UL CA, and SUL operations [1], where the switching is between case 1 and case 2 configurations as shown in Table 2-1.

	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 



Table 2-1 Rel-16 UL Tx switching configurations

In Rel-17 the feature was extended to cover the switching among case 1, case 2, and case 3 configurations [2] as shown in Table 2-2.

	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 

	Case 3
	2 Tx on carrier 1 and 0 Tx on carrier 2



Table 2-2 Rel-17 UL Tx switching configurations

Despite under the UL Tx switching operation, the UL transmission may only be activated in one band at a time, the UL configuration is kept unchanged as initially RRC configured. 
Observation 1: Under UL Tx switching, the UL configuration is kept unchanged as initially RRC configured. 

To further enhance UL performance with multi-carrier operation, UL Tx switching schemes across up to 3 or 4 bands have been considered as one of the objectives in Rel-18 multi-carrier enhancements WID [3]. Though the proposed UL Tx switching schemes are constrained with up to 2 Tx simultaneous transmission, it is unclear whether the 3- or 4-band UL CA needs to be configured in order to support the new UL Tx switching feature. For example, for DL CA_n1A-n3A-n41A, the UL CA configuration can at most be CA_n1A-n3A, CA_n1A-n41A, or CA_n3A-n41A since 3GPP has not yet specified any FR1 UL CA in more than two bands. To our understanding, for any inter-band UL CA with more than two bands in the DL, only one of the supported two-band UL combinations can be configured at a time. Therefore, it would not be plausible to support UL Tx switching among all 2UL band pairs. With that being said, we think it is necessary for RAN to clarify on whether the 3- or 4-band UL CA feature needs to be introduced first with the side condition that at most 2-band UL can be transmitted at a time in order to support the UL Tx switching schemes across up to 3 or 4 bands.

Observation 2: For any inter-band UL CA with more than two bands in the DL, only one of the supported two-band UL combinations can be configured at a time. Therefore, it would not be plausible to support UL Tx switching among all 2UL band pairs.

Proposal: RAN to clarify on whether the 3- or 4-band UL CA feature needs to be introduced first with the side condition that at most 2-band UL can be transmitted at a time in order to support the UL Tx switching schemes across up to 3 or 4 bands.      
            
3	Conclusion

In this contribution, we share our view on UL Tx switching schemes across 3 or 4 bands and propose RAN to clarify on whether the 3- or 4-band UL CA feature needs to be introduced first with the side condition that at most 2-band UL can be transmitted at a time in order to support the said UL Tx switching feature.

Observation 1: Under UL Tx switching, the UL configuration is kept unchanged as initially RRC configured.

Observation 2: For any inter-band UL CA with more than two bands in the DL, only one of the supported two-band UL combinations can be configured at a time. Therefore, it would not be plausible to support UL Tx switching among all 2UL band pairs.

Proposal: RAN to clarify on whether the 3- or 4-band UL CA feature needs to be introduced first with the side condition that at most 2-band UL can be transmitted at a time in order to support the UL Tx switching schemes across up to 3 or 4 bands.
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