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Introduction
In RAN1#100 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 the correction of the specification.
Discussion on remaining issues of single Tx transmission
Uplink power control
According to latest specification 36.213 [1], the new single Tx operation enhancement feature is not introduced in the section of uplink power control. The proposed text proposal is the same as section 6 random access procedure.
Proposal 1: Adopt the proposed text proposal on uplink power control section in TS36.213.
	5.1 Uplink power control 
< Unchanged parts are omitted >
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.



No simultaneous transmission from LTE and NR for 1Tx operation
According to RAN1#99 meeting agreements, for type 1 UE with signle- Tx, if UL transmission collision between LTE and NR, NR transmission is dropped, but this is not correctly captured in the specification. This issue was extensive discussed in last meeting. 

Agreements: [2]
· For the single-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE for type 1 UEs
· In which case, NR transmission is dropped for when the LTE and NR transmissions collide
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell
Agreements:
· For the dual-Tx case, for FDD LTE Pcell,
· All uplink subframes can be scheduled for LTE at least for type 1 UEs 
· Note: there is no change of UL scheduling timing for LTE compared to R15 single-Tx with LTE FDD PCell

Basically, there are two TP options on the table as showing below[3]. For TP1, the UE capability of singleUL-Transmission is applied directly to determine the dropping rule. TP2 goes into another direction, the complementary set of tdm-Pattern-dualTx is used to decide the dropping rule.
In Rel.15, the TDM pattern application is different for type 1 UE and type 2 UE
· Type 1 UE:  tdm-Pattern capability indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331, according to TS38.306
· Type 2 UE: can be configured for single UL-transmission or for power control with P_LTE+P_NR>Pc_max, according to TS38.213, due to tdm-Pattern is mandatory capability for UE without dynamic power sharing capability.
For Rel.16, according to the following agreements [2],
Agreements:
Clarify that “tdm-PatternConfig-r16” as agreed in RAN1 #98bis is applied in both single Tx case  (with LTE TDD PCell or LTE FDD PCell) and dual-Tx case.
 If the parameter tdm-PatternConfig-r16 is configured to type 1 UE, the type 1 UE must report the capability whether support singleUL-transmission or tdm-Pattern-dualTx already, no other options. If nothing is reported by UE, gNB can’t configure the tdm-PatternConfig-r16 to type 1 UE. This is different from type 2 UE, the supporting of tdm-PatternConfig is the mandatory feature for type 2 UE. In this regard, the TP option 1 is equivalent with TP option 2, there’s only wording difference. However, in last meeting discussion, TP option 2 could cover other scenarios, which is not discussed or agreed. Thus, to avoid misunderstanding, the TP option 1 is preferred. 

Proposal 2: Adopt TP option 1 in the specification TS38.213.


	          TP option 1 	
---------------------------- start TP1 to sub clause 7.6.1 of 38.213v16.0.0 --------------------------------------

7.6.1	EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power [image: ] for transmissions on the MCG by p-MaxEUTRA and a maximum power [image: ] for transmissions in FR1 on the SCG by p-NR-FR1. 
The UE determines a transmission power for the MCG as described in [13, TS 36.213] using [image: ] as the maximum transmission power. The UE determines transmission power for the SCG in FR1 as described Clauses 7.1 through 7.5 using [image: ] as the maximum transmission power. The UE determines transmission power for the SCG in FR2 as described Clauses 7.1 through 7.5.
A UE does not expect to be configured for operation with shortened TTI and/or processing time [13, TS 36.213] on a cell that is included in an EN-DC configuration.
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.
If a UE is configured with [image: ], where [image: ] is the linear value of [image: ], [image: ] is the linear value of [image: ], and [image: ] 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
-	if UE transmission(s) in subframe [image: ] of the MCG overlap in time with UE transmission(s) in slot [image: ] of the SCG in FR1, and




	          TP option 2 	
---------------------------- start TP1 to sub clause 7.6.1 of 38.213v16.0.0 --------------------------------------

7.6.1	EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power [image: ] for transmissions on the MCG by p-MaxEUTRA and a maximum power [image: ] for transmissions in FR1 on the SCG by p-NR-FR1. 
The UE determines a transmission power for the MCG as described in [13, TS 36.213] using [image: ] as the maximum transmission power. The UE determines transmission power for the SCG in FR1 as described Clauses 7.1 through 7.5 using [image: ] as the maximum transmission power. The UE determines transmission power for the SCG in FR2 as described Clauses 7.1 through 7.5.
A UE does not expect to be configured for operation with shortened TTI and/or processing time [13, TS 36.213] on a cell that is included in an EN-DC configuration.
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.
If a UE is configured with [image: ], where [image: ] is the linear value of [image: ], [image: ] is the linear value of [image: ], and [image: ] 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
-	if UE transmission(s) in subframe [image: ] of the MCG overlap in time with UE transmission(s) in slot [image: ] of the SCG in FR1, and



Conclusion
In this contribution, we discuss the remaining issues of single Tx EN-DC operation enhancement. We have the following the proposals.
Proposal 1: Adopt the proposed text proposal on uplink power control section in TS 36.213.
Proposal 2: Adopt TP option 1 in the specification TS38.213.
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