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Introduction
In RAN1#100b e-meeting, there were good progresses on single Tx transmission enhancement under the MR-DC/CA enhancement WI, numerous agreements and conclusions were reached.
In this contribution, we provide our opinions on remaining issues on single Tx transmission enhancement, especially on subframe offset for DL reference UL/DL configuration in TDD Pcell EN-DC.
Discussion on remaining issues of single Tx transmission
In RAN1#98 meeting, the following agreements were reached. 
Agreements:[1]
· Regarding the FFS part (in change marks) in the agreement from RAN1 #96bis:
For DL HARQ timing corresponding to the DL-reference UL/DL configuration used in single Tx in EN-DC with TDD Pcell, the following is agreed:
· For LTE DL CA, the SCell uses the same DL-reference UL/DL configuration as the PCell (already agreed in RAN1 #96bis)
· For the LTE TDD SCell with different UL/DL configuration (as in SIB1) as the TDD PCell: use the PDSCH ACK timeline for SCell as in case of LTE FDD-TDD CA with LTE TDD PCell (i.e. Table 10.1.3A-1 in 36.213)
· For the LTE TDD SCell with the same UL/DL configuration (as in SIB1) as the TDD PCell: use the same PDSCH ACK timeline as the LTE TDD PCell (i.e. Table 10.1.3.1-1 in 36.213)
· Support HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell 
· Note: from UE perspective, it is expected that HARQ-offset value doesn’t violate the DL/UL configuration (in SIB1).
· For type 1 UE, the feature is optional. FFS for type 2 UE.
With above agreements, for TDD PCell EN-DC, if the DL-reference configuration is configured, two remaining issues related to HARQ offset need to be solved.
· For type 2 UE, it is still FFS whether HARQ offset is optional.
The HARQ offset is the optional feature for type 1 UE, then following the same logic, it can be optional feature for type 2 UE as well, and it could be easier for implementation that type 1 UE and type 2 UE have the same capability.
Proposal 1: HARQ offset is optional feature for Type 2 UE.
· For type 1 UE, HARQ offset is optional feature. How to capture this agreement in the spec is still open.
In Rel.16 EN-DC design, type 1 UE can be scheduled in any UL subframes, but the type 2 UE scheduling is limited to the UL subframes of DL-reference UL/DL configuration. If the subframe offset is optional feature for both type 1 UE and type 2 UE, and if this is captured in the RAN1 specification TS36.213 [2], according to current specification structure, separate descriptions would be needed for two type of UEs. Another way is capturing the agreement in RAN2 specification TS36.331[3], the parameter harq-Offest-r16 can be set as 0, which is equal to optional feature for UE without HARQ offset capability. In this way, it’s not necessary to define the type 1 and type 2 UE behavior separately in RAN1 specification.
	harq-Offset-r16
Indicates a HARQ subframe offset that is applied to the subframes designated as UL in the associated subrame assignment, see TS 36.213 [23]. When configured in EN-DC with LTE TDD PCell, the network ensures it does not violate the TDD configuration in SIB1, and the value range of this field is {0,1,2,5,6}.  If UE does not support HARQ offset, it assumes the value of this filed is 0.


Proposal 2: If UE doesn’t support HARQ offset, it would assume the harq-Offest-r16=0 in the harq-Offest-r16 field of TS36.331.
Conclusion
In this contribution, we discuss the remaining issues of single Tx EN-DC operation enhancement. We have the following the proposals.
Proposal 1: HARQ offset is optional feature for Type 2 UE.
Proposal 2: If UE doesn’t support HARQ offset, it would assume the harq-Offest-r16=0 in the harq-Offest-r16 field of TS36.331.
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