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1 Introduction
In last RAN1 meeting, RAN1 has agreed that the PUSCH can be dynamically scheduled between the UL carrier and SUL carrier for SUL operation but not simultaneously. In this contribution, switching time between UL carrier and SUL carrier for both SRS and PUSCH transmissions is discussed.
	Agreement: 

· UE specific RRC signalling (re-)configures the location of the PUCCH, either on the SUL carrier or on a non-SUL UL carrier in a SUL band combination
· The default location of the PUSCH is the same carrier as used by PUCCH 
· UE specific RRC signalling may (de-)configure that PUSCH may be dynamically scheduled on the other (i.e. non-PUCCH) carrier in the same cell as the SUL
· In this case, a carrier indicator field in the UL grant is used to indicate dynamically whether the PUSCH is transmitted on the PUCCH carrier or on the other carrier 
· Note: Simultaneous PUSCH transmission on the SUL carrier and non-SUL UL carrier is not supported according to existing RAN2 agreement

· FFS in DCI discussion whether the SUL CIF is always present 

· There is one active BWP on the SUL carrier and one active BWP on the non-SUL UL carrier
· SRS related RRC parameters are independently configured for SRS on the SUL carrier and SRS on the non-SUL UL carrier in the SUL band combination

· SRS can be configured on the SUL carrier and non-SUL UL carrier, irrespective of the carrier configuration for PUSCH and PUCCH


2 Discussion
Switching time between carriers from two different bands was discussed and agreed for SRS carrier switching in [1~3]. The UE architecture and agreements can be used as a reference and starting point for UL and SUL switching. However, it also should be noted that these two things are not exactly the same. For current SUL band combinations, the NR band is a TDD band, so when the SUL band transmits, the DL band should be able to receive simultaneously.
Two different example UE architectures are described as below and illustrated in Figure 1.

1. The two bands have separate transceivers, PLLs, PAs and antennas
2. The two bands have separate transceivers, PLLs, PAs but share antennas. Duplxer/Triplxer can be used to combine the two PAs.
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Figure 1 Simplified UE architectures for different implementations
When RRC signaling configure that PUSCH may be dynamically scheduled on the other carrier in the same cell as the SUL, the desirable UE behavior is to active two RF chains simultaneously to ensure the good performance of PUSCH on both carriers.
For the switching between SRS transmission on UL and PUCCH/PUSCH transmission on SUL, SRS transmission is periodic and thus UE can make the RF chain ready in advance.

Under the above UE behaviors, we can analyze the switching time for Implementation 1 and Implementation 2.
For Implementation 1, the switching time between UL and SUL can be almost zero because the UE can prepare the RF chain in advance separately. Considering some implementation may still require some small switching time such as to response the control signalling for the hardware components, almost 0us is proposed.
· ~0us
For Implementation 2, the RF switching time is the same as Implementation 1 because there is no extra time required by the hardware.

· ~0us

Based on analysis above, the switching time between SUL and UL is almost 0us.
3 Conclusion

This contribution discusses the switching time between SUL and UL for NR and concludes that:

Proposal: The switching time between SUL and UL is ~0us for existing SUL band combinations in WID [5]. It is FFS for future SUL band combinations.
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