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1 Introduction

During RAN2#94, RAN2 discussed a two level mobility approach and made the following agreements:

Agreements

Two levels of network controlled mobility:

1: RRC driven at 'cell' level.

2: Zero/Minimum RRC involvement (e.g. at MAC /PHY) 

FFS what is the definition of a cell
I.e. although RAN2 agreed on having the concept of a cell in NR, definition/usage is still unclear. 

Three different scenarios of NR mobility, such as Intra-DU mobility, Inter-CU mobility and cell level mobility have been discussed in the last meeting. In this contribution, we want to study the RRC involvement in those schemes.
2 Discussion

Mobility scenarios
As captured in TR 38.801 for Centralized deployment (RAN3):

NR should support centralization of the upper layers of the NR radio stacks. Different protocol split options between Central Unit and lower layers of NR BS nodes may be possible. The functional split between the Central Unit and lower layers of NR BS nodes may depend on the transport layer.
As such, the new upper layers of the NR are each expected to full RRC (as the Next Gen Core will have to support the same upper layers of the NR as the NR-RAN)

The following types of mobility will then be possible in NR RAN as illustrated in Fig. 1
· Intra-DU mobility (scenario1): intra-MAC/PHY layers of NR BS mobility, e.g. intra-cell/beam change (Zero RRC  involvement)
· Inter-DU mobility (scenario2): inter-MAC/PHY layers of NR BS mobility within the same upper layers of the NR(Minimum RRC involvement)
· Inter-Cell mobility (scenario3): inter-upper layers of the NR BS mobility(Full RRC involvement)
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Fig. 1 mobility scenarios[4]
In the high speed scenario and the high frequency scenario, the current handover mechanism will not reflect the actual channel quality, and increase the over-the-air signalling for handover event.

The interruption (source NR NB -> target NR NB) for the data transmission will be unavoidable because the UE is not connected to any cell during the handover execution so that it cannot be scheduled.
Physical Layer takes care of the link adaptation (AMC), power control, cell search (for initial synchronization and handover purposes) and other measurements (inside the LTE system and between systems) for the RRC layer. MAC compares the amount of data corresponding to a transport channel with the thresholds set by RRC if the amount of data is too high or too low, MAC sends a measurement report on traffic volume status to RRC.
Observation 1: Upper layers of the NR BS will support mobility across full RRC signalings of NR.
NR BS supports the XN2 based mobility, since XN2 provides better performance and reduced signaling but may not always be present between NR BSs. XN2 signalings to support mobility operations in NR BS are needed. Inter-NR BS coordination is needed for UE capabilities, cell/bearer management, QoS requirements, etc. Information is exchanged through RRC containers carried in XN2 messages and both NR BSs can understand each other’s radio.
Proposal 1: The above 3 NR mobility scenarios should be studied in the NR. And both upper and lower NR BS should be considered by RRC entity during the handover procedure.
Proposal 2: We need to study the best split point (such as option 4/5/6 in TR 38.801) between central and distributed unit to support efficient inter- DU mobility. 
3 Conclusion

In this contribution, the scenarios and key principles for NR mobility have been discussed with the following proposals:
Observation 1: Upper layers of the NR BS will support mobility across full RRC signalings of NR.
Proposal 1: The above 3 NR mobility scenarios should be studied in the NR. And both upper and lower NR BS should be considered by RRC entity during the handover procedure
Proposal 2: We need to study the best split point (such as option 4/5/6 in TR 38.801) between central and distributed unit to support efficient inter- DU mobility. 
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