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During RAN1#100e meeting, most of the issues on single Tx UL transmission have been resolved except for the two candidate TPs in [100e-NR-LTE_NR_DC_CA_enh-SingleTx-02] [1]. In this contribution, we present discussion and analysis on the remaining issues on single Tx UL transmission.
Discussion
Issue 2 from RAN1#100e
The two candidate TPs for Issue 2 are summarized in [1]. The major difference between TP1 and TP2 is highlighted in yellow as shown below. Overall, the condition in TP1 and TP2 could be summarized as following.
TP1:
(1) UE indicates capability for dynamic power sharing between LTE and NR for EN-DC, and
(2) UE indicates using singleUL-Transmission that it does not support simultaneous UL transmissions, and
(3) UE is configured with tdm-PatternConfig-r16.
	TP1:
If the UE indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC, and if the UE is configured with tdm-PatternConfig-r16, then for the band combinations for which the UE indicates using singleUL-Transmission that it does not support simultaneous UL transmissions (as defined in TS 38.101-3 [8-3]), the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.



TP2:
(1) UE indicates capability for dynamic power sharing between LTE and NR for EN-DC, and
(2) UE does not indicate a capability tdm-Pattern-dualTx, and
(3) UE is configured with tdm-PatternConfig-r16.
	TP2:
If the UE indicates 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.



TP2 consists of the following two scenarios. Scenario#1 is covered by TP1 while Scenrio#2 is not. The key of determining whether TP1 or TP2 shall be adopted is to clarify the UE behaviour for Scenario#2. In fact, this issue could be boiled down to a more general question, i.e,, for a Rel-16 type1 UE not indicating either singleUL-Transmission or tdm-Pattern-dualTx but configured with tdm-PatternConfig-r16, whether it should be regarded as a singleTx UE or dualTx UE. The corresponding question for Rel-15 UE is, for a Rel-15 type1 UE not indicating singleUL-Transmission but configured with tdm-PatternConfig-r15, whether it should be regarded as a singleTx UE or dualTx UE.
Scenario#1: UE indicates singleUL-Transmission + DPS UE configured with tdm-PatternConfig-r16
Scenario#2: UE does not indicate singleUL-Transmission or tdm-Pattern-dualTx + DPS UE configured with tdm-PatternConfig-r16
The Rel-15 spec doesn’t specify the UE behaviour for type1 UE not indicating singleUL-Transmission but configured with tdm-PatternConfig-r15. That’s the reason causing different understandings on TP1 and TP2 in Rel-16. 
Based on our understanding, for a Rel-15 type1 UE not indicating singleUL-Transmission but configured with tdm-PatternConfig-r15, it should be regarded as dualTx UE since the Rel-15 spec doesn’t specify any restriction on it. Following this philosophy, for a Rel-16 type1 UE not indicating either singleUL-Transmission or tdm-Pattern-dualTx but configured with tdm-PatternConfig-r16, it should be regarded as dualTx UE. 
Proposal 1: For a Rel-16 type1 UE not indicating singleUL-Transmission or tdm-Pattern-dualTx but configured with tdm-PatternConfig-r16, it should be regarded as dualTx UE.
It is preferred to first clarify the corresponding UE behaviour before jumping into the detailed TP.
UE behaviours of semi-staticULTransInAllSubframe
As introduced in [2], the UE behaviours of semi-staticULTransInAllSubframe (as the highlighted part below shown) has not been defined in the Rel-16 spec yet. Since it is related to the specific UE feature, the TP for introducing UE behaviour of semi-staticULTransInAllSubframe could be suspended after the outcome of UE feature discussion.
	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



We provide the following TPs for introducing UE behaviour of semi-staticULTransInAllSubframe for further discussion. TP1 is to introduce the UE behaviour pertaining to UE capability semi-staticULTransInAllSubframe in TS38.213. TP2 is to introduce the UE behaviour pertaining to UE capability semi-staticULTransInAllSubframe in TS36.213. The same description exists in numerous paragraphs in TS36.213, thus the TP may also need to be copied to other corresponding paragraphs.
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.



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.



Conclusion
In this contribution, we provide our analysis on Issue 2 from RAN1#100e and UE behaviour related to UE capability semi-staticULTransInAllSubframe. 
Proposal 1: For a Rel-16 type1 UE not indicating singleUL-Transmission or tdm-Pattern-dualTx but configured with tdm-PatternConfig-r16, it should be regarded as dualTx UE.
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.



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.
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