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Introduction 
In the RAN WG1 NR Ad-Hoc#2 Meeting, the following agreements were made regarding the NR-LTE coexistence [1].

	
Agreements:
· Support the following solution to single UL transmission where NW synchronization between eNodeB and gNodeB is assumed (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency)
· When UE is activated with multiple UL carriers on different frequencies, time-switching of LTE UL carrier and NR UL carrier is used
· UL transmission timing pattern of LTE carrier and NR carrier is semi-statically shared between eNodeB and gNodeB 
· FFS: Signaling to UE of UL transmission timing pattern
· UE simultaneously receives signals/channels from both NR DL carrier and LTE DL carrier
· For scheduling/HARQ timing of LTE FDD carrier, the following timing can be considered, e.g., for LTE:
· DL-reference UL/DL configuration for TDD
· DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell
· Up to NW implementation (i.e., no RAN1 spec. impact)
· For scheduling/HARQ timing of NR carrier, no special handling would be necessary 
· Other solutions are not precluded



In this contribution, we discuss the remaining details of single UL transmission by NSA UE. 
Remaining details of single UL transmission 
Time granularity of LTE/NR switching:
[bookmark: _GoBack]LTE 1ms subframe-level LTE/NR RAT switching can be considered. This LTE 1ms subframe-level switching granularity is the most natural choice considering the LTE design. It will also allow to reuse the exiting LTE HARQ timings. On the other hand, symbol-level switching can be also considered. However, if then, the RAT switching time will become non-negligible as the physical RF switching time will take a portion of the affected symbols. 
Proposal 1: LTE 1ms subframe-level LTE/NR RAT switching is adopted. 

HARQ timing for LTE FDD carrier:
In the last meeting, several options were discussed regarding the scheduling/HARQ timing of LTE FDD carrier:
· DL-reference UL/DL configuration for TDD
· DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell
· Up to NW implementation (i.e., no RAN1 spec. impact)
The first option of DL-reference UL/DL configuration for TDD is not the best choice. Note that none of the TDD UL-DL configurations allow 100% DL assignment. Therefore, the 100% utilization of the LTE FDD DL carrier would become impossible with the first option. 

The second option of DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell, which is described in TS36.213 Section 10.1.3A, would make the 100% utilization of FDD-SCell DL subframes possible. The HAQR-ACK feedback timing for the FDD DL is defined with respect to the TDD PCell. If we adopt the second option, the impact to the LTE system will be minimized while not experiencing any under-utilization of LTE FDD DL resources. With this option, the set of UL subframes that can be used for LTE transmission on LTE FDD UL carrier is chosen as one of the TDD UL/DL configurations. During the DL subframes of the chosen TDD UL/DL configurations, the NR UL transmission can be performed. The HARQ feedback for LTE FDD DL carrier follows the DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell. 
Proposal 2: The HARQ feedback for LTE FDD DL carrier follows the DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell. 

Signaling of UL transmission timing pattern:
In the case of LTE, if we adopt either Option 1 (DL-reference UL/DL configuration for TDD) or Option 2(DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell), then the corresponding UL/DL TDD configuration index can be signalled to UEs, which is the simplest way. In the case of NR, there is no imperative need to signal the UL transmission timing pattern to UEs, since NR will support very dynamic timing relationship. With Option 3 (Up to NW implementation), it is unclear how the network implementation would be without incurring both RAN1 specification impact and loss of efficiency. 
Proposal 3: The reference UL/DL TDD configuration index is signaled to LTE UE. 
Conclusion
In this contribution, we discussed the remaining details of single UL transmission by NSA UE. 
Proposal 1: LTE 1ms subframe-level LTE/NR RAT switching is adopted.
Proposal 2: The HARQ feedback for LTE FDD DL carrier follows the DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell. 
Proposal 3: The reference UL/DL TDD configuration index is signaled to LTE UE. 
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