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1. Introduction
In RAN1 June Ad Hoc meeting, the followings are agreed [1]. 
	Agreements:
· RAN1 should consider the following scenarios as listed in R1-1711817 in the future Rel-15 work especially in terms of UL coverage
· Scenario 1
· Scenario 2 where UL sharing is from network perspective
· FFS where UL sharing from UE perspective
· Aim to conclude in the next meeting; if no consensus, consider sending an LS to RANP for clarification
· Scenario 3


This contribution discusses further details on SUL.
2. Discussion on SUL
In terms of potential scenarios of supplemental uplink, we can consider scenarios from a UE perspective regarding SUL as in Figure 1. 
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[bookmark: _Ref485317834]Figure 1. Scenarios for SUL
To support SUL operation, multiple PRACH configurations need to be indicated. In case stand-alone SUL scenario is supported, PRACH configuration needs to be informed via RMSI. A UE may select PRACH resource based on UE capability (e.g., whether a UE supports SUL or not) and RSRP like RRM measurement. Furthermore, there are a couple of issues to be addressed. 
· PRACH power determination: different power configuration e.g., TargetReceivedPower can be configurable per each PRACH resource to address pathloss difference in different frequencies. 
· Handling of NR TDD/FDD uplink frequency when SUL is selected in RACH procedure: another issue is whether to allow simultaneous transmission between NR TDD/FDD uplink and SUL or either one is selected. As one of the main motivation of SUL is to handle asymmetric coverage between downlink and uplink, we do not see a strong motivation to allow simultaneous transmission between NR TDD/FDD uplink and SUL. A UE can select one frequency based on RRM measurement, and can stay until it changes its UL frequency via RACH procedure again or configured to change by higher layer. Thus, we propose not to allow simultaneous transmission or dynamic switching between two UL frequencies when SUL is applied. 
· PDCCH order: it is some synchronization procedure when network thinks UE is not synchronized with the network. Since synchronization is dependent on the carrier, a network is necessary to indicate an UL carrier for a UE to transmit random access preamble on the indicated carrier. After eNB transmitting TA from random access response, UE is supposed to transmit Ack/Nack on that. This ack/nack signal can be transmitted in another UL frequency different from random access preamble due to its reliability.
· PDSCH – HARQ-ACK and PDCCH—PUSCH timing: it has been agreed to allow dynamic or semi-static indication of timing for HARQ-ACK and PUSCH transmission. When downlink and uplink use different numerology and thus different slot size, the reference timing to apply timing values should be determined. There are a couple of approaches to be considered as the follows. 
· Approach 1 - Timing is determined based on SUL’s slot: for example if PUSCH timing is 1 after PDCCH, the next slot to the slot which overlaps with DL slot of PDCCH is used for PUSCH transmission. 
· Approach 2 – Timing is determined based on DL’s slot: timing can be applied based on DL slot where UL transmission can occur at the start of SUL slot (i.e., next available SUL slot if timing is in the middle of SUL slot)
· Approach 3 – Timing is determined based on DL’s slot and UL transmission may occur using mini-slot: instead of delaying the transmission to the next available UL slot, another approach is to use mini-slot scheduling. This however may not work between certain numerologies (e.g., 60 kHz and 15 kHz) as the slot of SUL may not be equally dividable to DL slots. To handle this approach, mini-slot structure with uneven mini-slot duration may be considered. 
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Figure 2. Timing handling mechanisms
	Nonetheless, the similar/same approach of cross-carrier scheduling and UCI transmission between two different carriers with different numerologies can be also used to handle SUL scenario as well. 
· Dual connectivity scenarios: when a UE is configured with dual connectivity where LTE and NR uplink are shared via TDM, same handling to single active UL is necessary. When LTE and NR shares the spectrum via FDM, UE hardware requirement needs to be clarified. Depending on UE RF structure, further constraints such as uplink timing difference and waveform may exist. 
Proposal 1: When SUL is configured, a UE selects one UL frequency either NR TDD/FDD UL or SUL and stays in the selected UL until it goes to RACH procedure or it is reconfigured. 
Proposal 2: In the PDCCH order procedure, A network indicate each carrier to transmit random access preamble and ack/nack response for TA indication on.
Proposal 3: Simultaneous transmission to NR TDD/FDD and SUL is not supported. 
Proposal 4: Dynamic switching between NR TDD/FDD UL frequency and SUL is not supported.  
3. Conclusion
We proposed the followings. 
Proposal 1: When SUL is configured, a UE selects one UL frequency either NR TDD/FDD UL or SUL and stays in the selected UL until it goes to RACH procedure or it is reconfigured. 
Proposal 2: In the PDCCH order procedure, A network indicate each carrier to transmit random access preamble and ack/nack response for TA indication on.
Proposal 3: Simultaneous transmission to NR TDD/FDD and SUL is not supported. 
Proposal 4: Dynamic switching between NR TDD/FDD UL frequency and SUL is not supported. 
4. Reference
RAN1 chairman’s notes, RAN1#AH NR2.
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