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1 Introduction
This paper provides our views on Rel-16 remaining issues on single Tx switched UL solution for EN-DC. Detailed proposals are described in the following sections. 
2 Clarification of Transmission behavior under P_LTE + P_NR > P_Total for Type I UE
In the FL summary of 7.2.10.2 [1] in RAN1 #100-bis-e, the background of this issue was introduced:

· “It was discussed in RAN1 #100e that the current description in 38.213 does not capture type 1 UE behavior for ‘single-tx’ case, as the corresponding text is under the condition “If a UE is configured with [image: image1.wmf]DC
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…”. For single-tx case, the UE cannot transmit simultaneously on LTE and NR regardless of  [image: image2.wmf]LTE
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 settings. So, the behavior of dropping NR should be specified outside the  [image: image4.wmf]DC
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  restriction.”

A very nicely organized table was also provided by FL as shown below:
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During the email discussion of RAN1 #100-bis-e, companies are discussing whether the highlighted row 6 should be taken into consideration. To our understanding, row 6 is a valid case. Even for R15 EN-DC, when a UE indicates 0 for SingleUL-Transmission and 1 for tdm-pattern, NW can configure UE type I UE tdm-PatternConfig to perform single UL. Therefore, row 6 is a natural extension from Rel-15 and should be valid. In this regard, we think TP option 2 listed in the FL summary of RAN1 #100-bis-e 7.2.10.2 [1] is most accurate to reflect the possible combinations in the table.

	          TP option 2 

---------------------------- start TP2 to sub clause 7.6.1 of 38.213v16.1.0 --------------------------------------

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: image6.wmf]LTE
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 for transmissions on the MCG by p-MaxEUTRA and a maximum power [image: image7.wmf]NR
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 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: image8.wmf]LTE

P

 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: image9.wmf]NR
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 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: image10.wmf]DC

-

EN

Total

NR

LTE

ˆ

ˆ

ˆ

P

P

P

>

+
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 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: image16.wmf]1
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 of the MCG overlap in time with UE transmission(s) in slot [image: image17.wmf]2
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 of the SCG in FR1, and


Proposal 1: Adopt TP option 2 listed in the FL summary of RAN1 #100-bis-e 7.2.10.2 [1] to 38.213.
3 Clarification of Transmission behavior for Type II UE
For type 2 UE, a similar but simpler table can be constructed, since according to 38.306, for UEs that do not support dynamic power sharing, it is mandatory to support tdm-pattern (case1 HARQ timing).
	index
	SingleUL-Transmission
	tdm-pattern
	tdm-pattern-dualTx
	type 2 UE behavior if configured tdm-PatternConfig-r16
	comments

	1
	1
	1
	1
	Invalid
	UE should not indicate tdm-pattern  and tdm-pattern-dualTx at the same time

	2
	1
	1
	0
	Single UL
	 

	3
	0
	1
	1
	Invalid
	UE should not indicate tdm-pattern  and tdm-pattern-dualTx at the same time

	4
	0
	1
	0
	single UL
	UE not capable of case 1 HARQ timing with dual Tx


In this case, it seems Type 2 UE is not able to support tdm-pattern-dualTx according to current understanding in the table above.

Proposal 2: Clarify whether Type 2 UE is able to support tdm-pattern-dualTx.

4 Spec clarification on “UE does not transmit …” in NR and “UE is not expected to transmit any uplink” in LTE
For single UL EN-DC, the current spec which describes UE’s transmission behaviour is a little confusing.

For NR, in 38.213 7.6.1 EN-DC, it is described that 
· …… UE does not transmit in a slot on the SCG in FR1…… (basically says UE does not transmit NR UL in a corresponding LTE UL subframe)
For LTE, in 36.213, several places (say 7.3 UE procedure for reporting HARQ-ACK), it is described that
· …… UE is not expected to transmit any uplink…… (basically says UE does not transmit LTE UL when not in a corresponding LTE UL subframe)

During the discussion in in RAN1 #100-bis-e, QC commented that:
· (QC) As we propose in R1-2002524 and R1-2002559, “the UE is not expected to transmit” should be corrected to “the UE is not expected to be configured or indicated to transmit” overall.
while Nokia commented that:  

· (Nokia) We do not agree with Qualcomm’s correction, which is actually a modification of a feature. UE is not expected to transmit has a clearly different meaning from UE is not expected to be configured or scheduled to transmit. The Rel-15 definition was not accidental and should not be changed to something else.
According to RAN1 #96 agreement:

Agreements: 

For single tx switched UL in EN-DC with TDD PCell, the LTE PCell can be configured with DL-reference UL/DL config
· UE is not expected to transmit on the MCG and SCG simultaneously

· For type 2 UE (i.e., UE without dynamic power sharing capability):

· UE is allowed to transmit LTE PUSCH only in the UL subframes designated as UL in the DL-reference configuration

· For type 1 UE (i.e., UE with dynamic power sharing capability): 

· The UE should not assume that LTE PUSCH is only scheduled in the UL subframes associated configured by the DL-reference configuration

· The UE should not assume that NR PUSCH is only scheduled in the remaining UL subframes other than those configured by the DL-reference configuration

· If there is a collision, ……
There is a collision handling defined for type 1 UE. However, there is no collision handling defined for type 2 UE. Hence, it is necessary to clarify whether 

· “the UE is not expected to transmit”/” UE does not transmit” 
is equivalent to  

· “the UE is not expected to be configured or indicated to transmit”.

If not, then to our understanding, it means type 2 UE still needs to handle LTE/NR collision while the handling is up to UE implementation since it is not specified in spec. The same understanding should also apply to R15 SUO EN-DC UE.
Proposal 3: Clarify that “the UE is not expected to transmit”/” UE does not transmit” in LTE/NR spec is equivalent to 
· “the UE is not expected to be configured or indicated to transmit”, or 
· “UE still needs to handle LTE/NR collision while the handling is up to UE implementation since it is not specified in spec”
5 Summary 

In this contribution, we focus on the discussions for the Rel-16 remaining issues on single Tx switched UL solution for EN-DC and have the following proposals:
Proposal 1: Adopt TP option 2 listed in the FL summary of RAN1 #100-bis-e 7.2.10.2 [1] to 38.213.

Proposal 2: Clarify whether Type 2 UE is able to support tdm-pattern-dualTx.

Proposal 3: Clarify that “the UE is not expected to transmit”/” UE does not transmit” in LTE/NR spec is equivalent to 
· “the UE is not expected to be configured or indicated to transmit”, or 
· “UE still needs to handle LTE/NR collision while the handling is up to UE implementation since it is not specified in spec”
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