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1 Introduction 
The new SI for the study on New Radio Access Technology has been approved in RP-160671 [1]. Both the standalone NR deployment and the NR with eLTE deployment shall be considered in this SI.
In this contribution, the scenarios and key principles for intra-NR mobility will be discussed. And a text proposal is prepared if the proposals are accepted after discussion.
2 Discussion 
Mobility scenarios
According to the objectives of the SI [1], the RAN architecture may be split into a “central unit”(CU) and a “distributed unit”(DU). According to the deployment discussion in last meeting, this kind of centralized deployment scenario with the split CU and DU architecture was captured in TR38.801 [2].
To meet a broad range of use cases (e.g. eMBB, mMTC, URLLC and future emerging requirements) in the NR era, frequencies up to 100GHz (e.g. mmWave) will be considered [1]. While for the higher frequencies, there’s much higher propagation attenuation in the mmWave spectrum than in the cmWave. To compensate the severe channel attenuation and to reduce interference, the dominant trend is to use directional beamforming as illustrated in Fig. 1.
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Fig. 1 Beamforming illustration
Based on the merged centralized deployment scenario proposed in [3] and the beamforming illustration depicted in Fig. 1, Fig. 2 illustrates all the possible intra-NR mobility scenarios.
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Fig. 2 intra-NR mobility scenarios
· Intra-NR mobility scenario1: intra-DU mobility, e.g. intra-DU cell/beam change as illustrated in Fig. 1
· Intra-NR mobility scenario2: inter-DU mobility within the same CU
· Intra-NR mobility scenario3: inter-CU mobility
Proposal 1: The above 3 intra-NR mobility scenarios should be studied in the NR. And both higher and lower frequencies should be considered during the study.
Key mobility principles
TR 38.913[4] captures the possible KPIs for the Next Generation Access Technologies. Regarding mobility, the important KPI listed is the “Mobility interruption time”. It’s captured that mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions. And the target for mobility interruption time for intra-system mobility should be 0ms. 

Seven CU/DU function split possibilities have been captured in RAN3’s TR 38.801 [2]. And different split options have distinct transmission delay requirements on the fronthaul [5]. So it’s necessary to discuss the “0ms” interruption target for the different intra-NR scenarios considering the different CU/DU function split options.
For the above 3 scenarios, scenario1 is of intra-DU mobility. Considering the unreliability of the higher frequencies, the intra-DU beam change may happen frequently thus the “0ms” interruption must be fulfilled for the sake of the quality of service experience. For the CU/DU functional split above low-MAC (e.g. option 1~4 in [2]), the fronthaul delay will not be included in the mobility interruption thus the “0ms” interruption target can be achieved easily. But for the other split options (e.g. option 5~7 in [2]), the fronthaul delay will be included in the mobility interruption. According to the analysis in [5], CU/DU functional split options below low-MAC have stringent latency requirement on the fronthaul thus in this sense the “0ms” interruption target has the possibility to be achieved too.

And as per analyzed in [6], some efforts shall be taken to conquer the issue of throughput fluctuation due to the frequent beam or DU change in the NR.
Proposal2: Two key mobility principles shall be considered when studying intra-NR mobility:

princple1: The “0ms” interruption target should be achieved at least for scenario 1. While for scenario 2&3, it should be clarified whether the “0ms” interruption target should be fulfilled in all use cases (e.g. despite the different CU/DU functional split options and different fronthaul types).

princple2: Efforts shall be taken to conquer the issue of throughput fluctuation due to the frequent beam or DU change in the NR.
The shrink of the cell coverage will cause more frequently cross DU mobility in the NR. The mobility today will be accompanied with the change of AS security key (key in the target cell will be derived based on target cell’s frequency and PCI) which will result in the user plane reset. Frequent user plane reset will definitely lead to frequent interruption and throughput fluctuation. The issue should be discussed and resolved to fulfil the above two key mobility principles. Furthermore, other working groups need to be involved to solve this issue, e.g., RAN2, SA3.
Proposal3: The problem of frequent changing of AS security keys during intra-NR mobility should be discussed and resolved to fulfil the above two key mobility principles.
3 Conclusion 
In this contribution, the scenarios and key principles for intra-NR mobility have been discussed with the following proposals:
Proposal 1: The above 3 intra-NR mobility scenarios should be studied in the NR. And both higher and lower frequencies should be considered during the study.

Proposal2: Two key mobility principles shall be considered when studying intra-NR mobility:

princple1: The “0ms” interruption target should be achieved at least for scenario 1. While for scenario 2&3, it should be clarified whether the “0ms” interruption target should be fulfilled in all use cases (e.g. despite the different CU/DU functional split options and different fronthaul types).

princple2: Efforts shall be taken to conquer the issue of throughput fluctuation due to the frequent beam or DU change in the NR.
Proposal3: The problem of frequent changing of AS security keys during intra-NR mobility should be discussed and resolved to fulfil the above two key mobility principles.
If the above proposals are considered reasonable after discussion, we propose to capture the proposed scenarios for intra-NR mobility in the TR38.801 for further study. 

A draft text proposal is prepared as below:

7
Radio access network procedures for New RAT
Editor’s note: Intention is to capture key procedures (e.g. mobility) including message sequences. Interface procedures between RAN and UE can be touched upon to provide a holistic view, but focus in this TR should be more on RAN procedures. Sub-sections can be introduced (per procedure) as discussion progresses.

7.1
Tight interworking between new RAT and LTE
7.2
Standalone new RAT operation
7.2.x
Mobility

7.2.x.1 Intra-RAT mobility scenarios
The intra-NR mobility scenarios are shown in Fig 7.2.x.1-1.
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Fig 7.2.x.1-1 intra-NR mobility scenarios
· Scenario1: intra-DU mobility, e.g. intra-DU cell/beam change;

· Scenario2: inter-DU mobility within the same CU;

· Scenario3: inter-CU mobility;

Two key principles shall be considered for the study on intra-NR mobility:

Princple1: The “0ms” interruption target should be achieve at least for scenario 1.
Editor’s note: For scenario 2&3, whether the “0ms” interruption target should be fulfilled needs to be clarified firstly.

Princple2: Efforts shall be taken to conquer the issue of throughput fluctuation due to the frequent beam or DU change in the NR.
7.2.x.2 Inter-RAT mobility scenarios
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