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1   Introduction
In TR 38.913, the following architecture requirements on New Radio (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.

With respect to the inter-RAT mobility, in RAN3, it has been agreed to support LTE-NR handover through LTE-NR interface function [1]. It provides means for LTE-NR handover via direct interface between aLTE eNB and a NR gNB. In addition, to provide service continuity, SA2 has agreed [2]
-
The standard will define mobility procedures from NG Core to EPC and vice versa to support "single registered" UEs and achieve minimal service disruption.

Based on the above agreements, in this contribution, the LTE-NR handover will be discussed from RAN2 perspective in different scenarios and some proposals will be provided.
2   Discussion
As agreed in RAN3, there will be direct interface Xn interface between LTE eNB connecting to 5G-CN and NR gNB. With this direct interface, the LTE-NR handover scenario could be depicted in Figure 1. In this scenario, both LTE eNB and NR gNB should be connected to the same 5G-CN. The direct interface between LTE eNB and NR gNB makes the X2-alike handover feasible under the same 5G-CN.
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Figure 1: LTE-NR handover based on Xn interface

Another scenario could be S1-alike LTE-NR handover as depicted in Figure 2. In this scenario, the LTE-NR handover can be performed via the interface between LTE eNB and 5G-CN, i.e., NG interface. However, this scenario assumes there will be no Xn interface between LTE eNB and NR gNB which are connected to the same 5G-CN. The reasonability of this assumption needs further discussion. In addition, this scenario involves MME pool concept, however, it has not been discussed in SA2. Therefore, with respect to this scenario, it should be pending on SA2.
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Figure 2: LTE-NR handover based on the interface between LTE eNB and 5G-CN
As agreed in SA2, the mobility between EPC and NGC should be supported to achieve minimal service disruption. With the interface between EPC and NGC to transfer UE context, the scenario of LTE-NR involving CN change can be depicted in Figure 3.
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Figure 3: LTE-NR handover based on CN interface between EPC and 5G-CN
Proposal 1: RAN2 should focus on two scenarios:

· LTE-NR handover based on interface between LTE eNB and NR gNB

· LTE-NR handover based on CN interface between EPC and 5G-CN
Based on the existing LTE specified procedures, i.e., the X2 handover procedure and the LTE-UMTS handover procedure, it is feasible to apply similar signalling from the radio interface perspective for the proposed LTE-NR handover scenarios.
Proposal 2: Attempt to have a common RRC procedure for LTE-NR handover for all proposed scenarios.
In general, inter-RAT handover decision is performed according to UE measurement. From LTE perspective, to support handover with NR system, new inter-RAT measurement configuration should be specified for the UE. In details, the following should be considered:
- New measurement objects: Besides the NR supported frequencies, bandwidths etc., it should also be considered how to support the measurement of beams, which will be applied for high frequency.
- New measurement events: Similar to Event B1 and B2, new measurement events should be introduced for NR.
- New measurement quantities: There are different quantities in different systems, e.g. RSCP in URTAN and RSRP/RSRQ in EUTRAN. For NR, there should be at least one quantity to be measured.
Proposal 3: At least new measurement objects, events and quantities should be specified for NR system in LTE specification.
Take the handover from LTE eNB to NR node via direct interface as an example, when LTE eNB decides to perform inter-RAT handover, it will require NR configuration from the target NR node. Then, NR configuration will be carried as a container in the LTE RRC message sent to the UE. In the existing inter-RAT handover procedure between LTE and UMTS, the target configuration is formatted as a complete message. For LTE and NR, this mechanism can be reused so that independent evolution can be performed between LTE and NR. That means, for LTE-NR handover, the target node should generate a complete RRC message to be carried in the handover command from source node to the UE.
Proposal 4: For LTE-NR handover, the configuration generated by the target node should be a complete RRC message carried in the handover command generated by the source node.
In the case of intra-LTE handover, the configuration for the target node is carried via an inter-node message defined in RRC specification. We see no reason why the same mechanism could not be used for LTE-NR handover.

Proposal 5: For LTE-NR handover, the configuration generated by the target node will be an inter-node message, like for legacy intra-LTE handover.
With respect to the LTE-NR handover based on interface between LTE eNB and NR gNB which are connected to the same 5G-CN, it could be studied taking the LTE X2 handover as the baseline. In addition, it should be noticed that RAN2 has been agreed to study how to reconfigure the UE from an MeNB to an SeNB to target the 0 ms UP interruption. It is applied in NR-NR case and it is FFS whether it is also applicable to LTE-NR case. However, to our understanding, if the NR DC based handover mechanism as discussed in [3] is feasible and the NR DC procedure is similar to LTE-NR DC procedure, since the architectures of the two handover scenario are same, it is reasonable and feasible for 5G-CN connected LTE-NR case to support this mechanism.

Proposal 6: DC based handover mechanism to achieve 0 ms UP interruption should be supported for 5G-CN connected LTE-NR case if the NR DC procedure is similar to LTE-NR DC procedure.
3   Conclusion
In this contribution, we discuss the inter-RAT handover scenarios captured in TR38.801 and following proposals are provided:
Proposal 1: RAN2 should focus on two scenarios:

· LTE-NR handover based on interface between evolved LTE eNB and NR gNB

· LTE-NR handover based on CN interface between EPC and NGC
Proposal 2: Attempt to have a common RRC procedure for LTE-NR handover for all interface scenarios.
Proposal 3: At least new measurement objects, events and quantities should be specified for NR system in LTE specification.
Proposal 4: For LTE-NR handover, the configuration generated by the target node should be a complete RRC message carried in the handover command generated by the source node.
Proposal 5: For LTE-NR handover, the configuration generated by the target node will be an inter-node message, like for legacy intra-LTE handover
Proposal 6: DC based handover mechanism to achieve 0 ms UP interruption should be supported for 5G-CN connected LTE-NR case if the NR DC procedure is similar to LTE-NR DC procedure.
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