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1. Introduction

This contribution introduces SUL operating over NR-U.
2.
Discussion
2.1
Supplementary Uplink (SUL) 

In Rel-15, the supplementary uplink (SUL) has been introduced while intending to overcome the weak uplink coverage. For example, a mismatch between DL and UL coverage can happen in NR frequencies as in below figure. In that case, a lower frequency can be used as a supplementary uplink instead of the current uplink frequency because the lower frequency usually provides better coverage. The lower frequency can belong even to the LTE frequency according to RAN1 agreement. 
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Figure 1: Mismatch between DL and UL coverage for NR in 3.5GHz TDD.
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Figure 2: NR sharing with 1.8 GHz UL

Even for NR-U, SUL can be supported, and then the SUL frequency can be either licensed or unlicensed. The scenarios are as follows:
· Scenario 1. NUL/SUL on unlicensed
· Scenario 2. NUL on unlicensed, SUL on licensed
· Scenario 3. NUL on licensed, SUL on unlicensed
It is assumed that basically, SUL can be applicable without any additional update for NR-U. For instance, as in the current behavior, UE would select one between NUL and SUL while evaluating if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL. On the selected uplink, the UE performs LBT operation if the uplink belongs to the unlicensed frequency.
Proposal 1: RAN2 to confirm that SUL is applicable for NR-U. 
2.2
Increasing SUL Availability for NR-U
In NR-U, the cell operating in unlicensed band can serve without any help of other cell operating in licensed band. In order to avoid the collision with NR-U systems handled by other operator and/or other wireless systems such as WiFi, NR-U cell and NR-U UE has to perform a LBT procedure whenever they need to transmit their data. If succeeded, they can occupy the unlicensed carrier in downlink or uplink. Otherwise, it has to wait for next LBT timing. NR-U UEs need to require more LBT opportunities if it wants to minimize to degrade the performance due to LBT failure.
Even though the original intention of SUL is to improve the uplink coverage, SUL can also provide the LBT opportunities because SUL is one of the radio resources. For instance, if both NUL and SUL is in unlicensed frequency, NR-U UEs could first perform LBT operation on both NUL and SUL, and start accessing in the uplink where the LBT has been successfully completed. Depending on the scenarios above, a selecting table can be introduced as in Annex. Further simpler rule would be considerable. FFS on details.
Proposal 2: RAN2 to consider a NR-U specific uplink selection rule. FFS on details.
3. Conclusion
It is suggested that 
Proposal 1: RAN2 to confirm that SUL is applicable for NR-U. 
Proposal 2: RAN2 to consider a NR-U specific uplink selection rule. FFS on details.
4. Annex
Table A. An example for NR-U specific uplink selection rule
	
	DL RSRP
	NUL
	SUL
	Selected uplink

	
	
	Type
	LBT
	Type
	LBT
	

	Conventional
	Good
	Licensed
	N/A
	Licensed
	N/A
	NUL

	
	Bad
	
	
	
	
	SUL

	Scenario 1
	Good
	Unlicensed
	Idle
	Unlicensed
	Whatever
	NUL

	
	Good
	
	Busy
	
	Idle
	SUL

	
	Good
	
	Busy
	
	Busy
	NUL

	
	Bad
	
	Idle
	
	Busy
	SUL

	
	Bad
	
	Idle
	
	Idle
	SUL

	Scenario 2
	Good
	Unlicensed
	Idle
	Licensed
	N/A
	NUL

	
	Good
	
	Busy
	
	
	SUL

	
	Bad
	
	Idle
	
	
	SUL

	
	Bad
	
	Busy
	
	
	SUL

	Scenario 3
	Good
	Licensed
	N/A
	Unlicensed
	Whatever
	NUL

	
	Bad
	
	
	
	Idle
	SUL

	
	Bad
	
	
	
	Busy
	SUL
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