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Introduction
In this contribution, we discuss remaining issues on EN-DC single-Tx TDM operation.

In the email discussion [100e-NR-LTE_NR_DC_CA_enh-SingleTx-02], two text proposals have been discussed but no consensus has been reached as summarized in R1-2001392.
	TP Option 1: 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.

TP Option 2: 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.



According to TS38.101-3, single UL operation is allowed if the conditions in TS38.101-3 are full-filled for the band combinations for which the UE indicates singleUL-Transmission. Regarding the capability tdm-Pattern-dualTx, a UE does not indicate the capability tdm-Pattern-dualTx, if (1) the UE is unable to transmit LTE and NR simultaneously (in which case the UE indicates it via singleUL-Transmission), or (2) the UE is able to transmit LTE and NR simultaneously but the UE does not support TDM operation using tdm-PatternConfig-r16. The first case (1) is equivalent to the underlined part above, and the second case (2) is no longer related to the text.
Regarding EN-DC single-Tx operation for a UE indicating dynamic power sharing capability, our understanding of the UE behaviors are as following. Note that below is based on the assumption that our proposed updates on FG18-2/2a/3/3a are reflected [1].
· If the UE is configured with tdm-PatternConfig-r16, 
· The UE drops a NR uplink transmission in FR1 if it overlaps with a LTE transmission within the LTE HARQ-ACK designated subframes
· The UE is not expected to handle the collision between NR uplink transmission in FR1 and LTE uplink transmission in subframes other than the LTE HARQ-ACK designated subframes
· If the UE indicates the capability [FG18-2a for FDD-PCell or FG18-3a for TDD-PCell],
· The UE can be indicated or configured to transmit LTE uplink in subframes other than the LTE HARQ-ACK designated subframes
· If the UE does not indicate the capability [FG18-2a for FDD-PCell or FG18-3a for TDD-PCell],
· The UE does not expect to be indicated or configured to transmit LTE uplink in subframes other than the LTE HARQ-ACK designated subframes
· Otherwise,
· The UE is not expected to handle the collision between NR uplink transmission in FR1 and LTE uplink transmission 

In brief, [1] proposes that FG18-2a and FG18-3a are re-formulated as follows.
· FG18-2a (Enhanced single UL TX operation for FDD PCell EN-DC): allows LTE UL transmission outside the LTE HARQ-ACK designated subframes for EN-DC single-Tx operation with FDD-PCell.
· FG18-3a (LTE UL transmissions in all UL subframes for FG18-2): allows LTE UL transmission outside the LTE HARQ-ACK designated subframes for EN-DC single-Tx operation with TDD-PCell.

Following illustrates EN-DC single-Tx operation in Rel.15 and Rel.16.
[image: ]
(a) Rel.15 EN-DC single-Tx operation using tdm-PatternConfig-r15.
[image: ]
(b) Rel.16 EN-DC single-Tx operation using tdm-PatternConfig-r16 without the capability [18-2a or 18-3a].
[image: ]
(c) Rel.16 EN-DC single-Tx operation using tdm-PatternConfig-r16 with the capability [18-2a or 18-3a].

Based on the above, clarifications in 38.213 and in 36.213 are proposed below. Note that we propose some additional clarifications for Rel.15 behavior in [2] and [3], which is related to the discussion here.
TP for TS 38.213:
	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, for the band combinations for which the UE indicates singleUL-Transmission, if the conditions in TS 38.101-3 [8-3] are fullfilled, 
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r16 in [13, TS 36.213]), 
-	the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on an UL-offset subframe (as specified in [13, TS 36.213]) on the MCG
-	the UE does not expect to be configured or indicated to transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe other than the UL-offset subframes (as specified in [13, TS 36.213]) on the MCG
-	Otherwise, 
-	the UE does not expect to be configured or indicated to transmit on the SCG in FR1 when the UE has overlapped transmission on any 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
-	if [image: ] in any portion of slot [image: ] of the SCG, 
	the UE reduces transmission power in any portion of slot [image: ] of the SCG so that [image: ] in any portion of slot [image: ], where [image: ] and [image: ] are the linear values of the total UE transmission powers in subframe [image: ] of the MCG and in slot [image: ] of the SCG in FR1, respectively. The UE is not required to transmit in any portion of slot [image: ] of the SCG if [image: ] would need to be reduced by more than the value provided by XSCALE in order for [image: ] in any portion of slot [image: ] of the SCG. The UE is required to transmit in slot [image: ] of the SCG if [image: ] would not need to be reduced by more than the value provided by XSCALE in order for [image: ] in all portions of slot [image: ].
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE expects to be configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213]). 



TP for TS36.213:
	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.
For a UE configured with EN-DC, if the UE indicates 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 be configured or indicated 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, if the UE does not indicate the UE capability [FG18-2a or FG18-3a] (as specified in [17]).



Proposal 1:
· Adopt the above TP for TS 38.213.
· Adopt the above TP for TS 36.213.

Conclusion
[bookmark: _Ref450583331]In this contribution, we proposed to adopt the following TPs.
TP for TS 38.213:
	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, for the band combinations for which the UE indicates singleUL-Transmission, if the conditions in TS 38.101-3 [8-3] are fullfilled, 
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r16 in [13, TS 36.213]), 
-	the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on an UL-offset subframe (as specified in [13, TS 36.213]) on the MCG
-	the UE does not expect to be configured or indicated to transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe other than the UL-offset subframes (as specified in [13, TS 36.213]) on the MCG
-	Otherwise, 
-	the UE does not expect to be configured or indicated to transmit on the SCG in FR1 when the UE has overlapped transmission on any 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
-	if [image: ] in any portion of slot [image: ] of the SCG, 
	the UE reduces transmission power in any portion of slot [image: ] of the SCG so that [image: ] in any portion of slot [image: ], where [image: ] and [image: ] are the linear values of the total UE transmission powers in subframe [image: ] of the MCG and in slot [image: ] of the SCG in FR1, respectively. The UE is not required to transmit in any portion of slot [image: ] of the SCG if [image: ] would need to be reduced by more than the value provided by XSCALE in order for [image: ] in any portion of slot [image: ] of the SCG. The UE is required to transmit in slot [image: ] of the SCG if [image: ] would not need to be reduced by more than the value provided by XSCALE in order for [image: ] in all portions of slot [image: ].
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE expects to be configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213]). 



TP for TS36.213:
	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.
For a UE configured with EN-DC, if the UE indicates 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 be configured or indicated 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, if the UE does not indicate the UE capability [FG18-2a or FG18-3a] (as specified in [17]).




References
[1] R1-2002571	Discussion on UE features for MR-DC/CA, Qualcomm, Inc.
[2] R1-2002524	Draft CR on 36.213 on EN-DC single-Tx operation, Qualcomm, Inc.
[3] R1-2002525	Draft CR on 38.213 on EN-DC single-Tx operation, Qualcomm, Inc.






8/8
image1.emf
NR

LTE

Scheduled or configured transmissions not expected

NR transmission is not expectedto overlap with LTE transmission


image2.emf
NR

LTE

Scheduled or configured transmissions not expected

NR transmission is dropped

if overlapped with LTE transmission

NR transmission is not expected

to overlap with LTE transmission


image3.emf
Scheduled or configured LTE transmissions can be present

NR

LTE

NR transmission is dropped

if overlapped with LTE transmission

NR transmission is not expected

to overlap with LTE transmission


image4.wmf
DC

-

EN

Total

NR

LTE

ˆ

ˆ

ˆ

P

P

P

>

+


image5.wmf
LTE

ˆ

P


image6.wmf
LTE

P


image7.wmf
NR

ˆ

P


image8.wmf
NR

P


image9.wmf
DC

-

EN

Total

ˆ

P


image10.wmf
1

i


image11.wmf
2

i


image12.wmf
(

)

(

)

DC

-

EN

Total

2

SCG

1

MCG

ˆ

ˆ

ˆ

P

i

P

i

P

>

+


image13.wmf
(

)

(

)

DC

-

EN

Total

2

SCG

1

MCG

ˆ

ˆ

ˆ

P

i

P

i

P

£

+


image14.wmf
(

)

1

MCG

ˆ

i

P


image15.wmf
(

)

2

SCG

ˆ

i

P


image16.wmf
1

i


