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1. Introduction

This contribution is update of R1-1716113. At the 3GPP RAN1#89 meeting, it was agreed to support a single UL transmission when UE is configured with multiple UL carriers on different frequencies for NR-LTE dual connectivity. At the 3GPP RAN1 NR Ad-hoc#2 and RAN1#90 meeting, more detailed solution was discussed and the following agreements on scheduling/HARQ timing were reached.
	Agreements:
· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· For LTE carrier, UE can be configured with 

· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 

· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied

· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration

· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact

· Case 2: Release 15 LTE-FDD HARQ timing

· No impact on LTE RAN1 specifications

· Note: it doesn’t necessarily imply that UE has to support both cases


The remaining issues that have been identified so far include necessity of UE-specific subframe offset for the DL-reference UL/DL configuration and the mechanism to support both Case 1 and Case 2. We provide our views on these two remaining issues. We also present the potential solutions to UL sharing if supported.
2. Discussion
When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers, it was agreed to apply DL-reference UL/DL configuration defined for FDD-SCell in TDD-FDD CA with TDD-PCell to LTE FDD carrier (Case 1) so that all the LTE DL subframes can be used. The other case (Case 2) was also agreed to use Release 15 LTE-FDD HARQ timing and to leave it up to implementation. How to support both Case 1 and Case 2 is not clear yet. In our view, it would be desired for UEs to support both cases. However, if the additional impact on implementation is foreseen for Case 1, defining UE capability for Case 1 can be considered. 

Regarding UE-specific subframe offset for Case 1, this feature would be beneficial to fully utilize LTE-FDD UL carrier. However, we should clarify that this offset is applicable to only scheduling/HARQ timing.

Proposal 1: When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), UE operating on only one of the carriers at a given time among a pair of LTE and NR 
· support both Case 1 (DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell) and Case 2 (Release 15 LTE-FDD HARQ timing). 
· can be configured with UE-specific subframe offset for the DL-reference UL/DL configuration.
For Case 1, it is obvious that DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied to scheduling/HARQ timing for the PDSCH/PUSCH. However, UL transmission timing of other LTE UL channels, e.g., PRACH and SRS, is not clear yet when Case 1 is used. For example, for PRACH, if Case 1 is applied to UE, there are two approaches, i.e., reusing FDD PRACH configuration or reconfiguring TDD PRACH configuration. Depending on the DL-reference UL/DL configuration, it would be straightforward to change PRACH configuration to that for TDD in order to align PRACH occasions with the UL subframes on the LTE carrier. However, PRACH for TDD (NR-LTE UE) may not be orthogonal to PRACH for FDD (LTE UEs). On the other hand, when FDD PRACH configuration is reused, FDD PRACH occasions may not be aligned with UL subframes of LTE carrier. One way to solve this issue is not to switch the UL transmissions between carriers and to stay LTE UL carrier during random access procedure. Similar discussion is also applied to SRS.

Proposal 2: For Case 1, FDD timing configuration (i.e., periodicity and offset) is applied to PRACH and SRS on LTE UL carriers.

3. Conclusion
In this contribution, we presented the remaining issues on NR-LTE co-existence. For single UL transmission, we propose the following.
Proposal 1: When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), UE operating on only one of the carriers at a given time among a pair of LTE and NR 
· Shall support both Case 1 (DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell) and Case 2 (Release 15 LTE-FDD HARQ timing). 
· Can be configured with UE-specific subframe offset for the DL-reference UL/DL configuration.
Proposal 2: For Case 1, FDD timing configuration (i.e., periodicity and offset) is applied to PRACH and SRS on LTE UL carriers.
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