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Till RAN1#99 meeting [1], R-16 enhancements on single Tx for LTE TDD PCell, single Tx for LTE FDD PCell and dual Tx for LTE FDD PCell have been addressed in this agenda for EN-DC. In this contribution, text proposals for LTE spec and NR spec are introduced.
Discussion
Semi-static UL Transmission of Type 1 UE
The Rel-15 and Rel-16 UE behaviours can be split into three categories. Most of the UE behaviours have been specified in the current LTE spec and NR spec except that pertaining to UE behaviour semi-staticULTransInAllSubframe. UE capability semi-staticULTransInAllSubframe is to reflect the following agreements reached in RAN1#99 meeting.
	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



In the following table, the UE behaviour highlighted in yellow is to be captured in NR spec 38.213 and the UE behaviour highlighted in green is to be captured in LTE spec 36.213. All the other parts have already been captured in the current spec.
	Category
	UE behaviour

	Single Tx with LTE FDD PCell R15
	All LTE UL in designated UL subframes

	Single Tx with LTE FDD PCell R16

Sinle Tx with LTE TDD PCell R16
	Type 1 UE:
UL transmission associated with DCI: 
In all UL subframes. Drop NR in case of collision.
Semi-static UL transmission: 
With UE capability semi-staticULTransInAllSubframe: 
In all UL subframes. Drop NR in case of collision.
Otherwise: In designated UL subframes only
Type 2 UE:
All LTE UL in designated UL subframes only.

	Dual Tx with LTE FDD PCell R16
	Type 1 UE:
UL transmission associated with DCI: In all UL subframes. 
Semi-static UL transmission: 
With UE capability semi-staticULTransInAllSubframe: 
In all UL subframes. Drop NR in case of collision.
Otherwise: In designated UL subframes only
Type 2 UE:
All LTE UL in designated UL subframes.



The TP to introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS38.213 is as below.
Proposal 1: Introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS38.213 (TP1).
TP1: {38.213: 7.6.1	EN-DC}
	





If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213])
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
-  If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and indicates a capability tdm-Pattern-dualTx and a capability semi-staticULTransInAllSubframe in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission that is not associated with a DCI on a subframe on the MCG.



The TP to introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS36.213 is as below. The same description exists in numerous paragraphs in TS36.213, thus the TP may also need to copy to the corresponding paragraphs.
Proposal 2: Introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS36.213 (TP2).
TP2: {36.213: 5.1 Uplink power control}
	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.
For a UE configured with EN-DC, if the UE indicates a capability for dynamic power sharing and does not indicate a capability semi-staticULTransInAllSubframe (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 without associated DCI 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.



Editorial TP
Following are two TPs for TS36.213 in order to make the logic crystal clear.
Proposal 3: Introduce the TP3 and TP4 for R16 single Tx in TS36.213.
TP3: {36.213: 7.3 UE procedure for reporting HARQ-ACK}
	7.3 UE procedure for reporting HARQ-ACK
<---------------------------Other parts are omitted------------------------------->
For a UE configured with EN-DC/NE-DC, 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or
-	if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2, and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the UE configured with more than one serving cells, and if secondary serving cell frame structure type 2 with different UL/DL configuration than the primary cell,
-	UE procedure for HARQ-ACK reporting for the serving cell is given in Subclause 7.3.4 assuming primary cell frame structure type 2 with "UL/DL configuration" given by subframeAssignment-r15/subframeAssignment-r16 and serving cell frame structure type 1. The UE shall apply an offset value given by harq-Offset-r15/harq-Offset-r16 to the subframe index in the UL/DL configuration for determining the HARQ-ACK reporting for the serving cell. 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2, and if the UE is configured with subframeAssignment-r16 for the primary cell,
-	UE procedure for HARQ-ACK reporting for the primary cell is given in Subclause 7.3.2.1 assuming the UE is configured with one serving cell with "UL/DL configuration" given by subframeAssignment-r16 and serving cell frame structure type 2. The UE shall apply an offset value given by harq-Offset-r16 to the subframe index in the UL/DL configuration for determining the HARQ-ACK reporting for the serving cell. 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or 
-	if the UE configured with EN-DC, and 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 the offset-UL subframes, where the offset-UL subframes are determined by applying the offset value to the subframes denoted as uplink in the UL/DL configuration. 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or 
-	For a PDSCH data transmissions signalled via PDCCH/EPDCCH in common search space for which HARQ-ACK response shall be provided, the UE shall assume the value of the DAI field in the corresponding DCI format is equal to '1'.
For a UE configured with EN-DC/NE-DC and more than one serving cells,
-	if primary cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the primary cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 1 and if the UE is configured with subframeAssignment-r16 for the primary cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell and if secondary serving cell is frame structure type 1, or
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell and if secondary serving cell has the same UL/DL configuration as the primary cell, 
-	UE procedure for HARQ-ACK reporting of each secondary cell follows the procedure of the primary cell.
<---------------------------Other parts are omitted------------------------------->




TP4: {36.213: 10 Physical uplink control channel procedures}
	10	Physical uplink control channel procedures
<---------------------------Other parts are omitted------------------------------->
For a UE configured with EN-DC/NE-DC, 
-	if	serving cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the serving cell, or
-	if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the UE configured with more than one serving cells, and if secondary serving cell frame structure type 2 with different UL/DL configuration than the primary cell,
-	the UE shall apply the procedures described in this clause assuming FDD-TDD and primary cell frame structure type 2 with "UL/DL configuration" given by subframeAssignment-r15/subframeAssignment-r16 and serving cell frame structure type 1. The UE shall apply an offset value given by harq-Offset-r15/harq-Offset-r16 to the subframe index in the UL/DL configuration when applying the procedures in this clause. 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell,
-	the UE shall apply the procedures described in this clause assuming the UE is configured with one serving cell with "UL/DL configuration" given by subframeAssignment-r16 and serving cell frame structure type 2. The UE shall apply an offset value given by harq-Offset-r16 to the subframe index in the UL/DL configuration when applying the procedures in this clause.
-	if serving cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the serving cell, or 
-	if the UE configured with EN-DC, and 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 the offset-UL subframes, where the offset-UL subframes are determined by applying the offset value to the subframes denoted as uplink in the UL/DL configuration. 
-	The UE is configured by higher layers to use PUCCH format 3/4/5 for transmission of HARQ-ACK.
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the value of the DAI field in the corresponding DCI format is equal to '1' for a PDSCH transmission indicated by detection of a PDCCH/EPDCCH or for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected, the UE shall use PUCCH format 3 for transmission of HARQ-ACK with the PUCCH resource corresponding to the 1st PUCCH resource value configured by the higher layers. 


-	The UE shall use  and  (defined in Subclause 10.1.3.2.2/10.1.3.2.3/10.2.3.2.4) when applying the procedures described in Subclause 10.1.3.2.2/10.1.3.2.3/10.2.3.2.4.
<---------------------------Other parts are omitted------------------------------->



Conclusion
In this contribution, four TPs pertaining to R16 single Tx are presented.
Proposal 1: Introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS38.213 (TP1).
TP1: {38.213: 7.6.1	EN-DC}
	





If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213])
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
-  If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and indicates a capability tdm-Pattern-dualTx and a capability semi-staticULTransInAllSubframe in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission that is not associated with a DCI on a subframe on the MCG.



Proposal 2: Introduce the UE behaviour pertaining to UE behaviour semi-staticULTransInAllSubframe in TS36.213 (TP2).
TP2: {36.213: 5.1 Uplink power control}
	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.
For a UE configured with EN-DC, if the UE indicates a capability for dynamic power sharing and does not indicate a capability semi-staticULTransInAllSubframe (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 without associated DCI 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.



Proposal 3: Introduce the TP3 and TP4 for R16 single Tx in TS36.213.
TP3: {36.213: 7.3 UE procedure for reporting HARQ-ACK}
	7.3 UE procedure for reporting HARQ-ACK
<---------------------------Other parts are omitted------------------------------->
For a UE configured with EN-DC/NE-DC, 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or
-	if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2, and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the UE configured with more than one serving cells, and if secondary serving cell frame structure type 2 with different UL/DL configuration than the primary cell,
-	UE procedure for HARQ-ACK reporting for the serving cell is given in Subclause 7.3.4 assuming primary cell frame structure type 2 with "UL/DL configuration" given by subframeAssignment-r15/subframeAssignment-r16 and serving cell frame structure type 1. The UE shall apply an offset value given by harq-Offset-r15/harq-Offset-r16 to the subframe index in the UL/DL configuration for determining the HARQ-ACK reporting for the serving cell. 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2, and if the UE is configured with subframeAssignment-r16 for the primary cell,
-	UE procedure for HARQ-ACK reporting for the primary cell is given in Subclause 7.3.2.1 assuming the UE is configured with one serving cell with "UL/DL configuration" given by subframeAssignment-r16 and serving cell frame structure type 2. The UE shall apply an offset value given by harq-Offset-r16 to the subframe index in the UL/DL configuration for determining the HARQ-ACK reporting for the serving cell. 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or 
-	if the UE configured with EN-DC, and 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 the offset-UL subframes, where the offset-UL subframes are determined by applying the offset value to the subframes denoted as uplink in the UL/DL configuration. 
-	if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r15 for the serving cell, or if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or 
-	For a PDSCH data transmissions signalled via PDCCH/EPDCCH in common search space for which HARQ-ACK response shall be provided, the UE shall assume the value of the DAI field in the corresponding DCI format is equal to '1'.
For a UE configured with EN-DC/NE-DC and more than one serving cells,
-	if primary cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the primary cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 1 and if the UE is configured with subframeAssignment-r16 for the primary cell, or 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell and if secondary serving cell is frame structure type 1, or
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell and if secondary serving cell has the same UL/DL configuration as the primary cell, 
-	UE procedure for HARQ-ACK reporting of each secondary cell follows the procedure of the primary cell.
<---------------------------Other parts are omitted------------------------------->




TP4: {36.213: 10 Physical uplink control channel procedures}
	[bookmark: _GoBack]10	Physical uplink control channel procedures
<---------------------------Other parts are omitted------------------------------->
For a UE configured with EN-DC/NE-DC, 
-	if	serving cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the serving cell, or
-	if the UE configured with EN-DC, and if serving cell frame structure type 1, and if the UE is configured with subframeAssignment-r16 for the serving cell, or
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the UE configured with more than one serving cells, and if secondary serving cell frame structure type 2 with different UL/DL configuration than the primary cell,
-	the UE shall apply the procedures described in this clause assuming FDD-TDD and primary cell frame structure type 2 with "UL/DL configuration" given by subframeAssignment-r15/subframeAssignment-r16 and serving cell frame structure type 1. The UE shall apply an offset value given by harq-Offset-r15/harq-Offset-r16 to the subframe index in the UL/DL configuration when applying the procedures in this clause. 
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell,
-	the UE shall apply the procedures described in this clause assuming the UE is configured with one serving cell with "UL/DL configuration" given by subframeAssignment-r16 and serving cell frame structure type 2. The UE shall apply an offset value given by harq-Offset-r16 to the subframe index in the UL/DL configuration when applying the procedures in this clause.
-	if serving cell frame structure type 1 and if the UE is configured with subframeAssignment-r15 for the serving cell, or 
-	if the UE configured with EN-DC, and 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 the offset-UL subframes, where the offset-UL subframes are determined by applying the offset value to the subframes denoted as uplink in the UL/DL configuration. 
-	The UE is configured by higher layers to use PUCCH format 3/4/5 for transmission of HARQ-ACK.
-	if the UE configured with EN-DC, and if primary cell frame structure type 2 and if the UE is configured with subframeAssignment-r16 for the primary cell, and if the value of the DAI field in the corresponding DCI format is equal to '1' for a PDSCH transmission indicated by detection of a PDCCH/EPDCCH or for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected, the UE shall use PUCCH format 3 for transmission of HARQ-ACK with the PUCCH resource corresponding to the 1st PUCCH resource value configured by the higher layers. 


-	The UE shall use  and  (defined in Subclause 10.1.3.2.2/10.1.3.2.3/10.2.3.2.4) when applying the procedures described in Subclause 10.1.3.2.2/10.1.3.2.3/10.2.3.2.4.
<---------------------------Other parts are omitted------------------------------->
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