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1 Introduction
In RAN4 Jan. adhoc meeting, ~0us switching time was agreed in [1] for SUL and UL switching within NR:
Proposal 1: The switching time between SUL and UL is ~0us for existing SUL band combinations in WID.
In these two meetings, some new band combinations were added. In this contribution further analysis is provided for some new band combinations.
2 Discussion
In [1], some implementations were provided for SUL band combinations as below:
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Figure 1 Simplified UE architectures for different implementations in [1]
It should be noted that above implementations are applied for two bands combination, such as SUL_n78-n80, DC_3_SUL_n78-n80. For DC_3_SUL_n78-n80, although it has three bands numbers, B3 and Bn80 has the same frequency range and one PA is assumed for these two bands, so actually it is two bands from implementation point of view. 
However, except some two bands combinations which can share the same agreement of 0us switching time, some three bands combinations were also introduced, including:

· DC_3_SUL_n78-n82
· DC_20_SUL_n78-n83
For three bands combinations, some implementations only have two PLLs, which means NR non-SUL and SUL should share one PLL, as shown in Figure 2. Therefore, switching between non-SUL and SUL needs to spend ~130us for PLL retuning for this kind of implementation which is 2 symbols for 15kHz SCS and 4 symbols for 30kHz SCS. 
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Figure 2 Simplified UE architectures for three bands combination
In summary, we list the switching time between SUL and non-SUL for existing SUL band combinations:
Table 1 Switching time for SUL band combinations

	SUL Band combinations
	Switching time between SUL and non-SUL

	SUL_n78-n80/DC_3_SUL_n78-n80
	0 us

	SUL_n78-n82/DC_20_SUL_n78-n82
	0 us

	SUL_n78-n81/DC_8_SUL_n78-n81
	0 us.

	SUL_n78-n83/DC_28_SUL_n78-n83
	0 us

	SUL_n79-n80/DC_3_SUL_n79-n80
	0 us

	SUL_n79-n81/DC_8_SUL_n79-n81
	0 us

	SUL_n78-n84/DC_1_SUL_n78-n84
	0 us

	DC_3_SUL_n78-n82
	2 symbols for 15kHz SCS

	New Band 66 + n78 SA/NSA SUL
	0 us

	DC_20_SUL_n78-n83
	2 symbols for 15kHz SCS


Switching time for each band combination in Table 1 can be specified clearly in the specification or can be reported through UE capability signalling. If it is a UE capability, switching time in above table for each band combination must be followed.
For SUL and non-SUL transmission, it is proposed only TDM operation is considered in Rel-15 to avoid power penalty for simultaneous transmission. Simultaneous transmission of SUL and non-SUL can be considered in later release. This single/simultaneous transmission capability was already captured as:
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Therefore, clarification shall be added as below to clarify this in RAN4 spec TS 38.101-1:
For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time and the requirements for single carrier operation shall apply for the active UL or SUL carrier accordingly.
3 Conclusion
This contribution further discusses switching time between SUL and non-SUL for new SUL band combinations and proposed 
Proposal 1: Switching time for each SUL band combination are proposed as in Table 1. 
a) Specify the switching time for each band combination in the specification or
b) Report the switching time for each band combination through UE capability signalling according to the value in Table 1.
Proposal 2: Clarification can be added in TS 38.101-1 to clarify TDM operation between SUL and non-SUL.
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