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1 Introduction

One of objectives for Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements [1] is as follows:

	6. Study and, if found beneficial over the existing single Tx switched uplink solution, specify enhancements to single Tx switched uplink solution for EN-DC, such as allowing all DL and UL subframes for data transmission for both NR and LTE. [RAN1].

Note: UE in single Tx switched uplink mode is not expected to be scheduled simultaneous transmission on MCG and SCG:


This contribution discusses the existing single Tx switched uplink solutions and provided our views about potential enhancements.
2 Single Tx Switched UL for EN-DC 
Single UL transmission is supported in Rel-15 in order to solve inter-modulation issues between LTE and NR band for EN-DC. The details of specification for single UL transmission are as follows:
· Case 1 HARQ timing (for EN-DC between LTE with FDD PCell and NR SCell)
·  DL HARQ timing for LTE: DL-reference UL/DL configuration (as for LTE FDD SCell in TDD-FDD CA with LTE TDD PCell) ( All DL subframes in the LTE PCell can be scheduled
·  UL HARQ timing for LTE: 10ms PUSCH HARQ timing HARQ RTT (i.e., UL grant in SF#n and corresponding PUSCH transmission in SF#(n+4)) ( Only part of UL subframes designated as UL subframes by the DL-reference UL/DL configuration in the LTE PCell can be semi-statically utilized 
·  DL HARQ timing for NR: No new DL HARQ timing ( all DL slots in the NR SCell can be scheduled

·  UL HARQ timing for NR: Two types of NR UL scheduling based on P_LTE and P_NR
· Operation A: If P_LTE + P_NR > Pcmax, a UE assumes that no NR UL transmission take places in an UL slot that is designated as LTE UL in the Case 1 HARQ timing ( Only part of UL slots in the NR SCell can be semi-statically utilized
· Operation B: If P_LTE + P_NR <= Pcmax, NR UL can be scheduled in any UL slots ( All UL slots can be utilized
· Dynamic power sharing (for EN-DC between LTE with TDD PCell and NR SCell): No special handling for this case and then SUO by only scheduling is supported for the case
·  DL HARQ timing for LTE: The existing LTE DL HARQ timing ( All DL subframes in the LTE PCell can be scheduled because only dynamic power sharing is supported
·  UL HARQ timing for LTE: The existing LTE UL HARQ timing ( All UL subframes in the LTE PCell can be scheduled
·  DL/UL HARQ timing for NR ( all DL/UL slots in the NR SCell can be scheduled

Depending on the discussion about pros. and cons. for the Case 1 HARQ timing (Operation A or B) and dynamic power sharing, there may exist loss of UL link budget in utilizing LTE UL subframes from Case 1 HARQ timing or in utilizing NR UL slots from Operation A in Case 1 HARQ timing compared to single LTE operation. To address the issue, a consideration of the existing LTE UL HARQ timing to schedule all UL subframes was proposed with a help of tight coordination between LTE eNB and NR gNB instead of utilizing only resources designated as LTE UL by the Case 1 HARQ timing [2]. On the other hand, it seems UEs suffering from inter-modulation issues between LTE and NR band for EN-DC cannot avoid the loss since the inter-modulation issue comes from simultaneous LTE and NR UL transmissions at a time. In addition, it is noted that dynamic power sharing capable of UEs are already supported for EN-DC between LTE with FDD PCell and NR SCell so that all LTE UL subframe can be scheduled for the UEs without any restrictions. In this regard, it is our view that it is not convinced yet if further enhancements for the special case are necessary in EN-DC. Therefore, it should be further studied if enhancements to single Tx switched uplink solution for EN-DC are justified.
Proposal: It should be further studied if enhancements to single TX switched uplink solution for EN-DC are justified.
3 Conclusions 

This contribution discusses the existing single Tx switched uplink solutions and provided our views on necessity about potential enhancements and then proposes the following depending on the discussion:
Proposal: It should be further studied if enhancements to single TX switched uplink solution for EN-DC are justified.
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