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1
Introduction
A new study item was agreed at RAN#71 that aims to develop a New Radio Access Technology (NR) [1]. One of the objectives of the study is to support tight interworking between LTE and the NR. In this contribution we are discussing the interface between LTE eNB and NR-NB in terms of handover and multi-connectivity. An overview about the RAN deployment options for LTE/NR interworking is discussed in [2] and specifically the Dual connectivity between LTE and the NR is discussed in [3].
2
Discussion
One characteristic of existing Inter-RAT handovers is the involvement of the core network (CN) during handover preparation providing necessary mapping functionalities to compensate the technical differences between the RATs. On the other hand the X2 based intra-LTE handover provides an example of a very efficient handover without CN involvement during handover preparation. Activities with CN involvement like path switching are performed after the UE has connected to the target side and gets already served by the target node.

Given the tight interworking objective it is beneficial for the LTE/NR multi-connectivity deployment to perform this handover using a LTE/NR interface as shown in blue colour in Figure 1 below:
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Figure 1: LTE/NR interface for the multi-connectivity deployment of LTE/NR interworking
It is reasonable the NR adopts to evolved LTE in order to minimize the impacts. Therefore functionalities that are required to exploit the technical capabilities of the RATs may preferably be provided by the NR. This does not exclude adaptations on LTE side to foster tight interworking if necessary.

It is difficult to predict security requirements, however the security level of LTE should be sufficient to let UEs perform handover using the LTE/NR interface and to connect to the NR without the need for CN involvement. In case a CN involvement is needed it should be possible to accept as a first step the UE into the NR while applying restrictions to keep the UE in e.g. an LTE mode until in a second step when the NextGen Core has confirmed that the LTE mode restriction(s) can be removed and having the UE access also to the new NR features. SA3 needs to be in involved in order to confirm that this is feasible.

Also other features than handover may benefit from the LTE/NR interface. For example, tight interworking with respect to many SON features that have functional components located in the RAN may be realized easier and more efficiently.
From the discussion we conclude that using an LTE/NR interface provides benefits, especially in the area of latency reduction which is important for dynamical events like handover, but also other functionalities as inter-RAT information exchange for SON purposes can benefit. Therefore we propose:

Proposal 1:
For the multi-connectivity deployment of LTE/NR interworking it shall be possible to use an option using an LTE/NR interface.
Proposal 2:
For tight interworking allow handover using the LTE/NR interface for handover working without CN involvement during handover preparation.
Proposal 3:
Agree on the Text Proposal as provided in the Appendix to the TR 38.801.
3
Conclusion
Proposal 1:
For the multi-connectivity deployment of LTE/NR interworking it shall be possible to use an option using an LTE/NR interface.
Proposal 2:
For tight interworking allow handover using the LTE/NR interface for handover working without CN involvement during handover preparation.
Proposal 3:
Agree on the Text Proposal as provided in the Appendix to the TR 38.801.
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Appendix: Text Proposal for TR 38.801
Beginning of Text Proposal
6
Radio access network procedures for New RAT
6.1
Tight interworking between new RAT and LTE
6.1.x
Interface consideration for multi-connectivity deployment

One characteristic of existing Inter-RAT handovers is the involvement of the core network (CN) during handover preparation providing necessary mapping functionalities to compensate the technical differences between the RATs. On the other hand the X2 based intra-LTE handover provides an example of a very efficient handover without CN involvement during handover preparation. Activities with CN involvement like path switching are performed after the UE has connected to the target side and gets already served by the target node.

Given the tight interworking objective it is beneficial for the LTE/NR multi-connectivity deployment to perform this handover using a LTE/NR interface as shown in blue colour in Figure X below:
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Figure X: LTE/NR interface for the multi-connectivity deployment of LTE/NR interworking
It is reasonable the NR adopts to evolved LTE in order to minimize the impacts. Therefore functionalities that are required to exploit the technical capabilities of the RATs may preferably be provided by the NR. This does not exclude adaptations on LTE side to foster tight interworking if necessary.

It is difficult to predict security requirements, however the security level of LTE should be sufficient to let UEs perform handover using the LTE/NR interface and to connect to the NR without the need for CN involvement. In case a CN involvement is needed it should be possible to accept as a first step the UE into the NR while applying restrictions to keep the UE in e.g. an LTE mode until in a second step when the NextGen Core has confirmed that the LTE mode restriction(s) can be removed and having the UE access also to the new NR features. SA3 needs to be in involved in order to confirm that this is feasible.

Also other features than handover may benefit from the LTE/NR interface. For example, tight interworking with respect to many SON features that have functional components located in the RAN may be realized easier and more efficiently.
Conclusion
From the discussion using an LTE/NR interface provides benefits, especially in the area of latency reduction which is important for dynamical events like handover, but also other functionalities as inter-RAT information exchange for SON purposes can benefit. Therefore it shall be possible to use an option using an LTE/NR interface and it should be allowed for a handover using this interface to work without CN involvement during handover preparation.
End of Text Proposal
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