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1. Introduction

In RAN1#89 meeting [1], support of supplementary uplink frequency (SUL) and SRS carrier switching on SUL were agreed.
	Agreements:

· Specify mechanisms for supporting supplementary Uplink frequency 

· Note: SUL herein refers to the case when there is only UL resource for a carrier from NR perspective

· Use SUL as complimentary access link (including from random access point of view) to NR TDD and to NR FDD, where the UE may select PRACH resources either in the NR TDD/FDD uplink frequency or the SUL frequency. 

· Note: The SUL frequency can be a frequency shared with LTE UL(at least for the case when NR spectrum is below 6 Ghz).

· Minimize impact to NR physical layer design to enable this co-existence

· Note: whether or not UE has to support simultaneous transmission on uplink frequencies is a separate discussion
Agreements:
· For NR standalone operation for a UE, 
· NR supports that the UE is allowed to transmit on UL carriers on different frequency ranges but the UE has the capability to only transmit on one of the carriers at a given time in the following case:

· case of SRS carrier switching with at least one of the frequency ranges agreed for LTE-NR UL sharing by RAN4 (e.g. refer to R4-1704411)


In this contribution, based on above agreement on SUL and SRS transmission, we discuss transmission switching time between the SUL carrier and NR TDD UL carrier, and the underlying assumption on UE RF architecture.
2. Discussion
In this section, we take SA NR TDD carrier paired with SUL as an example. The discussion and proposals may also be applicable for NR paired with SUL in EN-DC case.
From UE simultaneous transmission on SUL and UL on NR TDD carrier, as well as UE RF architecture perspective, the following three possibilities exist:
· Option 1: UE has a single RF chain for NR TDD UL transmission and SUL transmission. The UE only transmits on either the NR TDD UL or the SUL at a time.
· Option 2: UE has two independent RF chains, one for NR TDD UL transmission and one for SUL transmission. The UE only transmits on either the NR TDD UL or the SUL at a time.
· Option 3: UE has two independent RF chains, one for NR TDD UL transmission and one for SUL transmission. The UE supports simultaneous transmission on the NR TDD UL and the SUL at the same time.
Given that it has been agreed to support SRS carrier switching between SUL and NR TDD UL, it is necessary to discuss the relationship between SRS switching time capability with the options above, and to identify an unified solution to make network performance be agnostic to the options above, which is beneficial for simplifying network implementation.
It is noted that SRS carrier switching is supported for LTE. The number of carriers on which a UE is configured to transmit SRS may be larger than the number of carriers on which the UE is capable of simultaneous transmission. In case the number of independent RFs in the UE is less than the number of carriers on which SRS is configured for the UE, the UE has to perform RF retuning to transmit SRS on different carriers at different time instances. Various RF retuning time is supported as a UE capability in LTE SRS carrier switching, i.e. a UE can report its RF retuning time of {0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7} OFDM symbols. Note that the UE capability includes zero RF retuning time, which corresponds to the case that a UE has a sufficient number of independent RF chains. Furthermore, in case non-zero RF retuning time is needed by a UE to perform SRS carrier switching in LTE, transmission and reception interruption of 2ms is specified in TS36.133.
For SRS carrier switching between SUL and NR TDD UL, similar discussion as in LTE may occur. However, two main points may need to be highlighted in the discussion. Firstly, if different UEs support different switching times for SUL and NR TDD UL, it may require different interruption times among the UEs, which introduces some restriction on the network scheduling on SUL and NR TDD UL and complicate the specification and implementation; Secondly, it is noted that one of the benefits of SUL is to improve the UL coverage. If non-zero or non-trivial RF retuning time is required for supporting SRS carrier switching between SUL and NR TDD UL, interruption time on the SUL will significantly degrade the benefit of SUL and the utilization efficiency. For example, if SRS is configured for transmission on the regular NR UL every 5ms, interruption time of 2ms (assuming same interruption time as in LTE SRS carrier switching) may occur on the SUL carrier every 5ms, which severely impacts the SUL coverage and other benefits. 
Given the above considerations on performance and UE RF architecture, the following is proposed: 
Proposal 1: All UE supporting a same band combination including SUL shall support the same RF retuning time for transmission switching between the SUL and the regular UL carrier, in order to simplify network implementation.
Proposal 2: For an SUL capable UE, it is preferable that the UE supports zero RF retuning time for transmission switching between the SUL and the regular UL carrier; non-zero RF retuning time can be considered only if the tradeoff of system performance and UE RF chain implementation justifies non-zero RF retuning time.
3. Conclusions 
In this contribution, we discuss the switching time between the SUL carrier and regular NR UL carrier. The following proposals are made: 
Proposal 1: All UE supporting a same band combination including SUL shall support the same RF retuning time for transmission switching between the SUL and the regular UL carrier, in order to simplify network implementation.
Proposal 2: For an SUL capable UE, it is preferable that the UE supports zero RF retuning time for transmission switching between the SUL and the regular UL carrier; non-zero RF retuning time can be considered only if the tradeoff of system performance and UE RF chain implementation justifies non-zero RF retuning time. 
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