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1   Introduction
The study on New Radio Access Technology was approved at RAN #71 in [1]. The objectives of LTE-NR tight interworking are shown as follows.

(4)  Study and identify  the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:

· Tight interworking between the new RAT and LTE 

· ….
In TR 38.913, the following architecture requirements on New RAT (NR) have been captured with regard to the scenarios and requirements for next generation radio access:

-
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.

In this contribution, we will discuss the mobility between LTE and NR.

2   Discussion

2.1   Inter-RAT handover scenarios
In last RAN3 meeting, there are several scenarios discussed as listed in Figure 1:
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Figure 1 LTE-NR handover scenarios

The eLTE is E-UTRAN upgraded to interface with the Next Generation Core. The eLTE can be connected to EPC and 5G CN [2]. 
- Scenario (a)

In this scenario, there is an interface between EPC and 5G CN only and it is similar to the existing LTE-UMTS architecture. With this interface, the eLTE-NR handover could be performed with UE information exchange between EPC and 5G CN, therefore, the LTE-UMTS like handover can be used. However, this procedure will require CN signaling and cause service interruption, which is far away from the high performing requirement. 
This scenario may be existed in network border between pools in one operator and among operators.

- Scenario (b)

In this scenario, the eLTE eNB and NR BS connect to different Core and the UE information exchange through different Cores is necessary because some translations (e.g. QoS) cannot be performed between eLTE eNB and NR BS. In this scenario, the inter-RAT handover procedure will be the same with that in Scenario (a). 
Observation 1: The LTE-UMTS like handover should be supported in scenario a and scenario b.
- Scenario (c)

As discussed in last RAN3 meeting, the RAN could be consisting of eLTE and NR and both eLTE eNB and NR BS could be connected to the 5G CN. In this scenario, there is no interface between eLTE eNB and NR BS. Both eLTE eNB and NR BS are connected to 5G CN via the same interface and the S1-like handover can be applied to avoid the interworking between EPC and 5G CN. The S1-like handover means that the 5G CN is in charge of the forwarding of the handover messages between eLTE eNB and NR BS.
Observation 2: The S1-like eLTE-NR handover should be supported in scenario c.
- Scenario (d)

Compared to the Scenario (c), there is a direct interface between eLTE eNB and NR BS. With the common 5G CN and the direct interface, it is possible to support X2-like eLTE-NR handover. The X2-like handover means that the handover messages for handover preparation and handover execution can be exchanged through the direct interface between eLTE eNB and NR BS Comparing to the Scenario (a), (b) and (c), the X2-like eLTE-NR handover is simpler and faster, which can satisfy the requirement for high performing inter-RAT mobility.

Observation 3: The S1-like/X2-like eLTE-NR handover should be supported in scenario d.
- Scenario (e)

In this scenario, the eLTE eNB and NR BS are collocated and the information exchange in RAN is internal implementation. The eLTE-NR handover is similar with the intra-eNB handover in this scenario. 

Based on the above discussions, we list a comparison table.

Table 1 Comparison of the different handover mechanisms

	Scenarios
	Inter-RAT Handover mechanisms
	Requirements

	Scenario (a)

	Existing inter-RAT handover mechanisms with information exchange between CNs
	Interface between CNs

	Scenario (b)

	Existing inter-RAT handover mechanisms with information exchange between CNs 
	Interface between CNs

	Scenario (c)
	S1-like handover
	Common CN

	Scenario (d)
	S1-like /X2-like handover
	Common CN and direct interface between RANs

	Scenario (e)
	Internal implementation
	Collocated


Support of the X2-like handover procedure between eLTE and NR in particular scenarios may have following benefits:

· Reduction of  inter-RAT handover interruption time between eLTE and NR

· Minimized signalling overhead towards CN

Proposal 1: The X2-like eLTE-NR handover should be prioritized whenever possible.

Proposal 2: All types of handovers including S1/X2-like handover and LTE-UMTS like handover should be supported for eLTE-NR active mode mobility.

3   Conclusion
In this contribution, we have discussed the inter-RAT mobility and give out the following observations and proposals:

Observation 1: The LTE-UMTS like handover should be supported in scenario a and scenario b.

Observation 2: The S1-like eLTE-NR handover should be supported in scenario c.
Observation 3: The S1-like/X2-like eLTE-NR handover should be supported in scenario d.
Proposal 1: The X2-like eLTE-NR handover should be prioritized whenever possible.
Proposal 2: All types of handovers including S1/X2-like handover and LTE-UMTS like handover should be supported for eLTE-NR active mode mobility.

4   Reference

[1] RP-160671

[2] R3-161132
5   Annex – 
It is proposed to add the following text to the TR 38.801 “Study on New Radio Access Technology” V0.2.0.
7.1
Tight interworking between new RAT and LTE
* * * Start of changes * * * * (all new text)

7.1.x   eLTE-NR inter-RAT handover
The eLTE and NR handover scenarios are depicted in Figure1:
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Figure 1 LTE-NR handover scenarios

7.1.x.y  eLTE and NR handover principle
The X2-like eLTE-NR handover should be prioritized whenever possible.
All types of handovers including S1/X2-like handover and LTE-UMTS like handover should be supported for eLTE-NR active mode mobility.

The handover messages for handover preparation and handover execution can be exchanged through the direct interface between eLTE eNB and NR BS in the X2-like eLTE-NR handover.
The 5G CN is in charge of the forwarding of the handover messages between eLTE eNB and NR BS in the S1-like eLTE-NR handover.
The UE information exchange between EPC and 5G CN is needed in the LTE-UMTS like handover.
3GPP
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