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1. Introduction
At the RAN #AH1902 meeting, following agreement have been made:
	Agreements:
· It is concluded that it is beneficial to specify enhancements to single Tx switched uplink solution for EN-DC over the existing single Tx switched uplink solution, e.g. via introducing a new reference HARQ configuration using NR/LTE Rel-15 or LTE eIMTA solution, etc.



In this contribution, we present our views on this aspect.
2. Discussions
In Rel.15 EN-DC single Tx switched uplink solution, there are some restrictions in the specifications, such as following:
1. For EN-DC and FDD-PCell with subframeAssignment-r15, the UE is not expected to transmit UL in the serving cell on subframes other than offset-UL subframes
2. For EN-DC and FDD-PCell with subframeAssignment-r15, the UE is not expected to be configured with more than one UL serving cell for LTE.
3. For EN-DC and FDD-PCell with subframeAssignment-r15, the UE is not expected to receive PHICH on the serving cell.
4. For EN-DC and FDD-PCell with subframeAssignment-r15, the UE is not expected to be configured with CIF in any serving cells.
5. For EN-DC and TDD-PCell, there is no specification where subframeAssignment-r15 is configured.

Among them, we consider following enhancements should be available in Rel.16.

2.1	LTE UL-CA for EN-DC with DL-reference UL-DL configuration
As described in 2nd point above, LTE UL-CA is not supported for EN-DC and FDD-PCell with suframeAssignment-r15 (DL-reference UL-DL configuration). However, this is unnecessary restriction and degrades the UE performance. One example is application of intra-band UL-CA for LTE band. EN-DC band combinations where single UL is allowed are specified in [2]. This is because applicability of simultaneous UL transmissions is determined per EN-DC band combinations. For a given EN-DC band combination, whether to perform intra-band UL-CA in the LTE band is not the matter of the applicability. For such case, once RAN4 spec is available, intra-band UL CA in the LTE band should be possible.
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Fig. 1	Example of EN-DC with FDD-PCell and LTE intra-band UL-CA.

Proposal 1:
· Support LTE UL-CA for EN-DC with DL-reference UL-DL configuration on LTE serving cell.
· The subframes available for UL transmission can be common across LTE serving cells.

2.2	EN-DC with TDD-PCell with DL-reference UL-DL configuration
[bookmark: _GoBack]As described 5th point above, for EN-DC with TDD-PCell, specification does not support configuration of subframeAssignment-r15. However, without subframeAssignment-r15, no use of one LTE UL subframe loses one or some LTE DL subframes. Figure 2 illustrates an example; if LTE UL subframe #7 is not available due to NR UL transmission, 4 subframes (#0, #1, #3, #9) are lost for PDSCH allocation.
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Fig. 2	Example of EN-DC with TDD-PCell without subframeAssignment-r15.

Proposal 2:
· Support DL-reference UL-DL configuration for EN-DC with TDD-PCell.

2.3	Utilization of LTE UL subframes other than offset-UL subframes
Even if the functions in Section 2.1 and Section 2.2 are available, some LTE UL subframes that are not given by offset-UL subframes cannot be used for any UL transmissions. This is restrictive for EN-DC operation; if the NR UL is not utilized on the overlapped timing, LTE UL data transmission should be available. 
Proposal 3:
· Consider enabling UL transmission other than offset-UL subframes when available.

3. Conclusion
In this contribution, we discussed potential enhancements for EN-DC and proposed following:
Proposal 1:
· Support LTE UL-CA for EN-DC with DL-reference UL-DL configuration on LTE serving cell.
· The subframes available for UL transmission can be common across LTE serving cells.
Proposal 2:
· Support DL-reference UL-DL configuration for EN-DC with TDD-PCell.
Proposal 3:
· Consider enabling UL transmission other than offset-UL subframes when available.
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Without subframeAssignment-r15, these subframes are not available if UL subframe #7 is not available
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