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Introduction
In this contribution, we discuss remaining issues on EN-DC single-Tx TDM operation.
Clarification on ‘other than offset-UL subframes’ 
In the previous RAN1 meetings, following agreements have been made [1].
	Agreements:
Confirm the working assumption part of the agreement from RAN1 #98bis below:
If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions

Agreements:
For a UE configured with DL-reference DL/UL configuration in Rel-16 (including single Tx with LTE TDD PCell or LTE FDD PCell, and dual Tx cases):
· For type 2 UE (i.e., UE without dynamic power sharing capability), any LTE UL transmissions should take place only in UL subframes designated for HARQ-ACK feedback.
· For type 1 UE (i.e., UE with dynamic power sharing capability), 
· Confirm that any LTE UL transmissions scheduled/triggered by DCI can take place in UL subframes not designated for HARQ-ACK feedback.
· FFS UE is not expected to transmit semi-statically configured LTE UL transmissions in the UL subframes other than those designated as UL in the DL-reference configuration if such transmission collide with NR UL transmissions.

Agreements
For the FFS part in the agreement above, 
· semi-statically configured LTE UL transmissions are allowed in all UL subframes.
· Note: In case of collision, LTE transmission is prioritized
· Note: this configuration is subject to UE capability



The above yellow highlighted parts were implemented in the specification as following.
	[bookmark: _Toc415085426]5.1	Uplink power control
[…]
For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r15.
For a UE configured with EN-DC, if the UE does not indicate a capability for dynamic power sharing (as specified in [17]) and if the UE is configured with subframeAssignment-r16 for a serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r16.
[…]
6	Random access procedure
[…]
For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r15.
For a UE configured with EN-DC, if the UE does not indicate a capability for dynamic power sharing (as specified in [17]) and if the UE is configured with subframeAssignment-r16 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r16.
[…]
[bookmark: _Toc415085485]8	Physical uplink shared channel related procedures
[…]
For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r15.
For a UE configured with EN-DC, if the UE does not indicate a capability for dynamic power sharing (as specified in [17]) and if the UE is configured with subframeAssignment-r16 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r16.
[…]



However, the above yellow highlighted texts in TS36.213 can be interpreted in two ways:
· Interpretation 1: the NW does not configure or indicate for the UE to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes
· Interpretation 2: the NW may configure or indicate for the UE to transmit a uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, but the UE does not transmit it

Mandating handling of RRC configurations or DCI indications that are inconsistent with the subframeAssignment-r16 are not preferable. Therefore, following should be clarified.
Proposal 1: Clarify that a Type 2 UE does not expect to be configured or indicated to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes. 

The above clarification is the baseline for further specification update to address Type 1 UE of EN-DC single-Tx with FDD-PCell and with TDD-PCell. As seen in the agreements copied at the top of this section, it was agreed that (1) any LTE UL transmissions scheduled/triggered by DCI can take place in UL subframes not designated for HARQ-ACK feedback, and (2) semi-statically configured LTE UL transmissions are allowed in all UL subframes. First of all, these for Type 1 UE should be subject to the corresponding UE capability [2]. Without the corresponding UE capability, the Type 1 UE still does not expect to be configured or indicated to transmit LTE UL transmissions scheduled/triggered by DCI, or semi-statically configured LTE UL transmissions, on the subframes other than offset-UL subframes. In [2], we propose to define following types of UE feature groups for EN-DC single-Tx (for LTE FDD-PCell and for LTE TDD-PCell, respectively):
· LTE PRACH transmission outside of the TDM restricted subframes
· LTE PUSCH transmission outside of the TDM restricted subframes
· Transmission of semi-statically configured signals, other than PRACH, outside of the TDM restricted subframes

Depending on the capabilities the Type 1 UE has, the RRC configurations and DCI indications should be such that corresponding UL transmissions take place in the subframes the UE can actually transmit. The exact specification texts should be subject to the UE capability discussion.
Note that in the L1 parameter list [3], following parameter is marked as an FFS. The parameter is intended to configure whether a semi-statically configure LTE UL transmissions are allowed on the subframes other than offset-UL subframes. For example, imagine a UE supporting semi-static LTE UL transmissions on all the subframes: the NW keep configuring semi-static LTE UL transmissions on all the subframes, then the parameter “Semi-static-LTE-UL-in-all-subframes” turns on or off the semi-static LTE UL transmission on the subframes other than offset-UL subframes.
	[Semi-static-LTE-UL-in-all-subframes]
	New
	　
	[Configures the UE to be allowed to transmit semi-static LTE UL transmissions in any LTE UL subframe]
	[Not allowed, allowed.]
	[Not allowed]
	[Per LTE Pcell in EN-DC]
	[UE specific]
	36.331
	RAN1 will discuss whether this parameter is necessary, and if so, the details of this parameter.
For a UE configured with DL-reference DL/UL configuration in Rel-16 (including single Tx with LTE TDD PCell or LTE FDD PCell, and dual Tx cases):
- semi-statically configured LTE UL transmissions are allowed in all UL subframes.
o Note: In case of collision, LTE transmission is prioritized
o Note: this configuration is subject to UE capability



However, with the clarification in Proposal 1 and as long as the same way is also applied to Type 1 UE without the corresponding UE capability, the above parameter is not necessary. 
Proposal 2: The parameter [Semi-static-LTE-UL-in-all-subframes] is not introduced.

Conclusion
[bookmark: _Ref450583331]In this contribution, we proposed the following.
Proposal 1: Clarify that a Type 2 UE does not expect to be configured or indicated to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes. 
It should be noted that for Type 1 UE, possible conditions and restrictions on uplink transmissions are subject to the UE feature list discussion [2]. Based on it, further specification update is necessary.
Proposal 2: The parameter [Semi-static-LTE-UL-in-all-subframes] is not introduced.
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