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1   Introduction
In RAN3 91bis meeting, the NR RAN functions were discussed and it is captured in TR 38.801 [1] that NR RAN should support tight interaction (e.g. DC) between NR and LTE in non-standalone scenario. In RAN2 93bis meeting, the LTE-NR tight interworking was discussed and both collocated and non-collocated architectures were mentioned.
With respect to the non-collocated deployment architecture, as discussed in [2], there should be a direct interface between LTE eNB and NR BS to perform LTE-NR tight interworking based on the LTE DC architectures. In this contribution, we will discuss the functionalities of this interface in details and provide our proposals.
2   Discussion

2.1   Justification of LTE-NR interface 
As captured in TR 38.913 [3], it is required to consider high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
- High performing inter-RAT mobility

It proposed in [3] that the solutions for high performing inter-RAT mobility between NR and LTE should be studied in order to achieve the following targets:


·High robustness e.g. lossless mobility (packet losses), minimum handover (HO) failure and RLFs;


·Low interruption delays;


·Low signaling overhead:

a) Between the UE and both radio interfaces i.e. LTE and NR;

b) Between CN and RAN nodes of NR and LTE.

In the existing LTE systems, the inter-RAT mobility is supported between LTE and UMTS. However, there is no direct interface between E-UTRAN and UTRAN and the LTE-UMTS handover procedure consists of preparation phase and execution phase. The two phases involve lots of CN signaling exchange which will introduce long latency and causes service interruption. As discussed in [4], when there is a direct interface between LTE eNB and NR BS and they are connected to the same CN, the LTE-NR mobility procedure can be similar to the X2 handover, which will be faster and simpler and it can satisfy the requirement for high performing inter-RAT mobility.

- High performing aggregation of data flows

In Rel-12 LTE DC, there is X2 between MeNB and SeNB to perform SCG/split bearer configuration information exchange. For 3C, the X2 is also responsible for data transmission and flow control. In Rel-13 LWA, there is Xw between eNB and WT responsible for LWA bearer configuration, data transmission and flow control. Similarly, for data aggregation between LTE and NR, there should be a direct interface between LTE eNB and NR BS to perform bearer configuration information exchange and/or data transmission and flow control.
- Inter-cell interference

Furthermore, we need to consider the potential inter-cell interference between LTE and NR in case that LTE spectrum is refarmed for NR usage in some area. For inter-cell interference coordination, the neighboring LTE eNB and NR BS should exchange appropriate information allowing the associated nodes make radio resource assignments and it should be performed over the direct interface between LTE eNB and NR BS. 
In UTRAN, the interface between RNCs is named Iur. In LTE, the interface between eNBs is named X2. For LWA, the interface between eNB and WT is named Xw. With respect to the name of the direct interface between LTE and NR, to distinguish the different interface, there should be a new name. Considering the interface will be deployed between LTE and NR and NR belongs to 5G scope, it seems fine to name the interface Xn or X5.

Proposal 1: A direct interface between LTE eNB and NR BS is needed.
2.2   Functionalities of LTE-NR interface
Aggregation of data flows

As discussed in [2], 3C based LTE-NR tight interworking is preferred. In the 3C based architecture as depicted in Figure 2, only the anchor will connect to the CN and the secondary node can only exchange data and signaling with anchor via the LTE-NR interface. As proposed in [2], the RAT being able to wide area coverage should be the anchor, which means either LTE or NR could be the anchor. To be simplified, we will take LTE anchor as example.
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Figure 1: 3C based architecture
·Control Plane
When LTE acts as anchor of the tight interworking, the eNB needs to configure NR BS with SCG bearer involved configuration and the elementary procedures should include secondary NR BS addition, modification and release. In advance, there should be some load information exchange between eNB and NR BS so that the anchor is able to select an appropriate NR BS for the UE.

·User Plane
The NR BS can only receive/transmit data from/to anchor via LTE-NR interface and the interface is required to be able to support data transmission and flow control involved functions such as provision of interface UP specific SN, desired buffer size information and delivered data involved SN information.
Observation 1: To support LTE-NR tight interworking, LTE-NR interface should be capable of inter-RAT DC function, load management and flow control.

Inter-RAT mobility
It is discussed in last RAN3 meeting that NR RAN could consist of LTE and NR, and both eNB and NR BS could be connected to the New CN. With the direct interface between eNB and NR BS, it is feasible to perform X2-like LTE-NR handover as proposed in [4]. 
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Figure 3: Inter-RAT handover scenario
·Control Plane

X2-like inter-RAT handover requires LTE-NR interface to be capable of inter-RAT mobility related functions. Use the existing functions of X2 interface as baseline, the mobility related functions includes context transfer between source and target nodes, control of user plane transport bearers, handover cancellation, UE context release in source node. In addition, during the mobility procedure, the load management function may also needed.
· User Plane

In LTE, during the handover procedure, there will be data forwarding between source and target eNB to ensure lossless mobility. Similarly, to perform high performing inter-RAT handover, the data forwarding function is needed.

Observation 2: To support X2-like inter-RAT mobility, the inter-RAT mobility related functions including context transfer between source and target nodes, control of user plane transport bearers, handover cancellation, UE context release in source node should be supported by LTE-NR interface.

In general, for both data aggregation and inter-RAT mobility, the interface management related functions should be supported including interface setting up, interface reset, interface release, error indication and application level data exchange between inter-RAT nodes..
Observation 3: The interface management function should be supported by LTE-NR interface.

To be concluded, all the functions should be supported by LTE-NR interface are listed as following:

Table 1: LTE-NR interface functions
	
	Functions
	Remark

	Control Plane
	Dual connectivity
	Support 3C based LTE-NR tight interworking

	
	Mobility support
	Support inter-RAT mobility between LTE and NR.

Including context transfer from source to target, control of user plane transport bearer between source and target, handover cancellation, UE context release in source

	
	Load management
	Related to DC, mobility.

	
	Interface management
	Including interface setting up, reset, release and error indication

	
	Application level data exchange between inter-RAT nodes
	Including LTE eNB/NR BS configuration update, mobility parameters management.

	User Plane
	Data forwarding
	Support data transmission between inter-RAT nodes

	
	Flow Control
	Provision interface specific SN, desired buffer size information and delivered data involved SN information


Proposal 2: LTE-NR interface should at least support the functions including dual connectivity, mobility support, load management, interface management, application level data exchange between inter-RAT nodes, data forwarding and flow control.
With respect to the other functions, e.g., interference coordination and trace function, it needs RAN3 to discuss the requirement to support these functions. On the other side, the LTE-NR tight interworking may require other new functions to support NR new features.
Proposal 3: It needs further discussion whether there needs other functions supported by LTE-NR interface, i.e., interference coordination and trace function.
3   Conclusion
In this contribution, we discussed the interface between LTE and NR, and then give out the following proposal and observation:

Proposal 1: A direct interface between LTE eNBand NR BS is needed.

Proposal 2: LTE-NR interface should at least support the functions including dual connectivity, mobility support, load management, interface management, application level data exchange between inter-RAT nodes, data forwarding and flow control.
Proposal 3: It needs further discussion whether there needs other functions supported by LTE-NR interface, i.e., interference coordination and trace function.
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5   Text Proposal for TR 38.801
6.3.X LTE-NR interface

It is captured in TR 38.913 the RAN architecture shall support tight interworking between the new RAT and LTE.

-
Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
To satisfy this requirement, there should be a direct interface between LTE and NR.

6.3.X.1 Scenarios

The following example scenarios should be considered to support direct interface between LTE and NR.
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Figure 6.3.X.1-1: 3C architecture for LTE-NR tight interworking
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Figure 6.3.X.1-2: Inter-RAT handover scenario
6.3.X.2 Functions

Based on the existing X2 functions, X5 should support at least the following functions:

Table 1: LTE-NR interface functions
	
	Functions
	Remark

	Control Plane
	Dual connectivity
	Support 3C based LTE-NR tight interworking

	
	Mobility support
	Support inter-RAT mobility between LTE and NR.

Including context transfer from source to target, control of user plane transport bearer between source and target, handover cancellation, UE context release in source

	
	Load management
	Related to DC, mobility.

	
	Interface management
	Including interface setting up, reset, release and error indication

	
	Application level data exchange between inter-RAT nodes
	Including LTE eNB/NR BS configuration update, mobility parameters management.

	User Plane
	Data forwarding
	Support data transmission between inter-RAT nodes

	
	Flow Control
	Provision interface specific SN, desired buffer size information and delivered data involved SN information


NOTE 1: The further detail of the functions needs further study.

NOTE 2: It needs further discussion what new functions should be supported by LTE-NR interface.







3GPP


CN
eNB

NR BS






CN
eNB/NR BS
NR BS/eNB
CP+UP




CN
eNB

NR BS






CN
eNB/NR BS
NR BS/eNB
CP+UP




