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1 Overall description

Uplink Tx switching has been extended to the following scenarios in Rel-17 FR1 RF requirements enhancement WI, with the latest WID in RP-202799.

· 2Tx-2Tx switching between two uplink carriers for SUL and UL CA

· 1Tx-2Tx and 2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA

In RAN4 #97e, the follow agreements have been reached for 2Tx-2Tx switching between two uplink carriers for SUL and UL CA:

· Length of switching period

· Reuse Rel-16 values for UL CA and SUL, i.e., report {35us, 140 us, or 210us} per pair of UL bands per band combination, and apply the same set of values for switching between different cases in the WID

· Location of switching period

· Reuse Rel-16 agreement for UL CA and SUL, i.e., semi-statically configure the switching period on one of the two uplink carriers

· Transient period
· Reuse Rel-16 agreement for UL CA and SUL, i.e., 2x10 us transient period in addition to the switching period

· UL outage due to switching
· Reuse Rel-16 agreement for UL CA and SUL, i.e., UL outage due to switching is applicable to both carrier 1 and carrier 2 

· Applicability of DL interruption

· Reuse the Rel-16 agreement:

· For SUL+TDD and TDD+TDD CA with the same UL-DL pattern, DL interruption is not required.

· For the other duplex mode combinations, define different capabilities for UEs with and without DL interruption.

· UE capability is defined as per band per band combination for each band pair supporting UL Tx switching.
· 2-layer MIMO support

· For 2Tx-2Tx switching, it is mandatory to support 2-layer PUSCH transmission in both carrier 1 and carrier 2 for UL CA and SUL.

In RAN4 #97e and RAN4 #98e, the follow agreements have been reached for 
1Tx-2Tx and 2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA:

· Switching time mask related requirements

· For switching time mask related requirements for inter-band SUL and CA (including the length of switching period, location of switching period, transient period and uplink outage due to switching), the same agreements are applied for the scenarios with either one carrier or two contiguous aggregated carriers on band B
· For the location of switching period, it is semi-statically configured on one of the two uplink bands.
· Applicability of DL interruption

· The same agreements are applied for the scenarios with either one carrier or two contiguous aggregated carriers on band B

· For SUL+TDD and TDD+TDD CA with the same UL-DL pattern, DL interruption is not required.

· For the other duplex mode combinations, define different capabilities for UEs with and without DL interruption.

· UE capability is defined as per band per band combination for each band pair supporting UL Tx switching.

· 2-layer MIMO support

· Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.

2 Actions

To 3GPP RAN1

ACTION: RAN4 respectfully asks RAN1 to support the Rel-17 Tx switching enhancements in RAN1 specification based on the WID and the above RAN4 agreements.
To 3GPP RAN2

ACTION: RAN4 respectfully asks RAN2 to support the UE capabilities and RRC signalling in the signalling structure for Rel-17 Tx switching enhancements based on the WID and the above RAN4 agreements.
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