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1 Introduction
In last RAN4 meeting, WF was agreed that the definition of “same carrier” and “shared carrier” for ULSUP should be further discussed in this meeting [1]. In this contribution, we give our understanding and clarification on this issue.
· RAN4 to conclude the definition of “in the same carrier” in next meeting RAN4#87 for the following scenarios

· Between NR and LTE 

· Within one RAT

· RAN4 to conclude the definition of “shared carrier” in next meeting RAN4#87
2 Discussion

The feature of switching time between LTE UL and NR UL for ULSUP in R15 is defined to apply to the case where LTE UL and NR UL are in the same carrier. And what is the exact meaning of the same carrier was further discussed in [2].
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB
	Consequences if the feature
 is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks

	1-11
	Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	Support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective. 
Type 1: ~0us
Type 2: <20us
	1-10
	Yes
	UE does not support UL subcarrier alignment between LTE and NR for EN-DC with LTE-NR coexistence in UL
	Type 3 (per band combination)
	No Need
	Applicable only to FR1
	 
	This feature is the switching time between LTE UL and NR UL in the same carrier
Per band combination signaling (Type 3)
UE Capability signalling elements. 
1: ~0us switching type.
2: <20us switching type. 


UL sharing from UE perspective was defined in RANP in last September [3] as below:

· A UE is configured with a NR UL carrier overlapping with the bandwidth of a LTE component carrier configured for the same UE for LTE operation

· E.g. a UE supports transmitting NR UL and LTE UL within the bandwidth of an LTE component carrier configured for the UE

This definition is for ULSUP, and also can explain the shared carrier, which means a NR or LTE carrier with at least part of bandwidth overlapping with the other RAT, and the overlapping bandwidth can be shared between LTE and NR UL transmission. It can be clearly seen from this definition that ULSUP applies to more than the same carrier case, which can be considered a special case of the overlapping case.

However, regarding the switching time between LTE and NR which is agreed in last October [4], there is some further restriction on the switching time ~0us:

· For a UE reporting capability of “~0us” the switching time between LTE and NR is ~0us in all UL sharing cases except the following case:

· The UE is using UL sharing from UE perspective with the UL CBW for LTE and NR being different OR NR UL uses SCS =60KHz, the switching time is FFS
According to above exception cases in the agreement, the switching time of ~0us should be applicable when LTE and NR UL CBW is the same and NR UL SCS=15kHz or 30kHz. And also to be noted, the switching time actually considers the 7.5kHz channel frequency shift of NR carrier from LTE carrier which means that LTE carrier and NR carrier are in the same frequency position.

Based on these conditions, it can be derived that for the switching time between LTE and NR for ULSUP in the same carrier, the same carrier means LTE and NR carrier have the same frequency position and channel bandwidth. Regarding the SCS, since NR using 15kHz SCS leads to zero guard band, it is reasonable to assume in this shared carrier, NR and LTE use the same SCS, i.e. 15kHz, for R15. 
3 Conclusion
This contribution clarifies the understanding of “shared carrier” for UL sharing and “same carrier” in the switching time between LTE and NR with the following proposals:

Proposal 1: “Shared carrier” means a NR or LTE carrier with at least part of bandwidth overlapping with the carrier of the other RAT, and the overlapping bandwidth can be shared between LTE and NR UL transmission.

Proposal 2: “Same carrier” means LTE and NR carrier have the same frequency position and channel bandwidth.

Proposal 3: For R15, the feature of “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective” applies to the case where LTE and NR are in the same carrier and use the same SCS. Other scenarios where it may be applicable too can be introduced in future releases.
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