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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In this paper, following the RAN4 #86bis agreement [1], we discuss the definition of “in the same carrier” to clarify the requirement in the specification
2	Discussion
[bookmark: _GoBack]For the LTE-NR coexistence in UL sharing from UE perspective, there is one switching time requirement defined in the feature list [2] as in Table 1. The condition for supporting this requirement - “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective” - is not well defined and it will affect the UE implementation
Table 1 Feature description of Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
	WI
	#
	Feature group
	Components
	Prerequisite feature groups 
	Need for gNB t
	Consequences if the feature
 is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Remarks
	Responsible WG
	Recommendation for TSG-RAN
	TSG-RAN decision

	
	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 signalling (Type 3)

UE Capability signalling elements. 
1: ~0us switching type.
2: <20us switching type. 

	RAN4
	
	



In the RAN4 #86 meeting, additional condition of same carrier between LTE and NR is added to clarify the requirement:
	Agreements
Keep the name of feature “Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective”. Add the clarifications in the remark column to clarify this feature is the switching time between LTE UL and NR UL in the same carrier



However, “in the same carrier” is not well defined in the specification. 
In RAN4 #86bis, the WF [1] is agreed to clarify the wording in the specification· 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

[bookmark: _Ref509927755]
Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective must be ~0us or 20us [3] under the condition of “in the same carrier”. For such short switching time, considering the UE implementation, UE RF setting for LTE and NR must be almost the same. Since UE RF requirement will determined by the carrier center frequency and range, it is reasonable that LTE carrier and NR carrier must have the same frequency range in the “same carrier” scenario. Otherwise, longer switching time is needed. 
Proposal 1: Regarding LTE and NR in the same carrier for UL sharing from UE perspective, the carrier frequency range of LTE (CarrierLTE) and the carrier frequency range of NR (CarrierNR) are the same; i.e., the bandwidth and position of CarrierLTE and CarrierNR are the same.
NR


LTE

Carrier bandwidth                         


In RAN4-#86bis meeting, there are discussion and agreement including the wording “shared carrier”Agreement:  
Proposal 1: UE requirements for FDM based ULSUP are developing assuming simultaneous LTE and NR UL transmissions on the shared UL carrier used in EN-DC.
Proposal 3: No UE switching time is allowed for FDM based ULSUP as UE is required to support simultaneous LTE and NR UL transmissions on the shared UL carrier.

So far, there is no clear definition of shared carrier. Based on existed agreements, we have the following proposals
Proposal 2: “Shared carrier” is a carrier with the frequency range (frequency position and bandwidth) that is dynamically or semi-statically shared (TDM, FDM or mixed TDM/FDM) by more than 1 cell (The cells can be from different RAT, ex. LTE cell + NR cell).
Proposal 3: In the scenario of LTE-NR coexistence in UL sharing from UE perspective, the carrier is shared by more than 1 RAT, i.e. LTE and NR cell.
3	Conclusions
In the contribution, we provide our view on the definition of “in the same carrier”. We have the following proposals:
Proposal 1: Regarding LTE and NR in the same carrier for UL sharing from UE perspective, the carrier frequency range of LTE (CarrierLTE) and the carrier frequency range of NR (CarrierNR) are the same; i.e., the bandwidth and position of CarrierLTE and CarrierNR are the same.
Proposal 2: “Shared carrier” is a carrier with the frequency range (frequency position and bandwidth) that is dynamically or semi-statically shared (TDM, FDM or mixed TDM/FDM) by more than 1 cell (The cells can be from different RAT, ex. LTE cell + NR cell).
Proposal 3: In the scenario of LTE-NR coexistence in UL sharing from UE perspective, the carrier is shared by more than 1 RAT, i.e. LTE and NR cell.
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