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1. Introduction
In last RAN3#92 meeting, scenario on intra-NR BS is captured in the TR.In this contribution, we make some updates on intra-BS mobility scenarios and give our considerations on intra-NR handover procedure.
2. Discussion
2.1 Scenarios on intra-RAT handover
Currently, the inter-NR BS scenario captured in the TR assumes there is direct interface between two NR
BSs. In LTE, it is possible that there is no X2 interface between two neighbour eNBs. Even there is X2 interface deployed, there is “NO X2” attribute for neighbour cell relation to prevent one cell from using an X2 interface to initiate procedures towards the eNB parenting the target cell. Similarly, in new RAT, we could not preclude the scenario that is no direct interface between two NR BSs. So, we propose to add a new inter-NR BS mobility scenario in which there is no direct interface between the source node and the target node.
Proposal 1: It is proposed to add a new inter-NR BS mobility scenario in which there is no direct 
interface between the source node and the target node.

2.2 Basic intra-RAT handover procedure

In LTE, there are two approaches for intra-RAT handover, i.e.S1 interface based handover and X2 interface based handover. As described in section 2.1, two scenarios for intra-RAT mobility are proposed, in which S1 like handover and X2 like handover could be applied. So, we propose to take S1/X2 handover procedure as baseline for further discussion on intra-NR handover procedure.

General procedure for X2 handover as figure 1:
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                             Figure 1 General procedure for X2 like handover

General procedure for S1 based handover is as figure 2:
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                          Figure 2 General procedure for S1like handover

Procedures that should be discussed further in RAN3 are marked with red lines, which include mobility preparation,data forwarding, path switch and UE context release procedures.
Proposal 2: It is proposed to take the legacy S1/X2 handover procedure as the start point for intra-NR handover procedure and discuss on some procedures that need further discussion in RAN3.
2.3 Key issue for intra-RAT handover procedure

As described in section 2.3, for legacy handover procedure, UE will first disconnect with the source cell and then connect to the target cell, which means there will be data transmission interruption during handover procedure. For NR, in 38.913, there is requirement that the target for mobility interruption time should be 0ms. So, one issue that needs to be considered is how to guarantee zero interruption time during inter-NR BS handover procedure.

In Rel13 Latency Reduction SI and Rel14 Mobility Enhancement WI, two solutions on minimizing handover interruption time i.e. RACH-less handover and maintaining source eNB connection during Handover procedure are discussed. It could be discussed whether these solutions in LTE could be reused in NR to satisfy the KPI for intra-RAT handover. 
Proposal 3: It is proposed to discuss whether solutions on mobility enhancement in LTE could be reused in NR to satisfy the KPI for intra-RAT handover. 
Currently, in RAN2,it is already decided that RB still exist in NR while in SA2,it is under discussion that data transmitted between CN and RAN may be flow based. If it is decided that data in NG interface is still based on bearer, then data forwarding between source node and target node should also be bearer based. However, if the conclusion in SA2 is that data transferred in NG interface is flow based, then RAN3 needs to discuss the forwarding data is per flow or per RB.
Proposal 4: It is proposed to discuss data forwarding between source node and target node should be per flow or per bearer after there is conclusion in SA2 on whether flow based or RB based data transmission is used in NG. 

3. Conclusion
For intra-NR BS, the following are proposed :
Proposal 1: It is proposed to add a new inter-NR BS mobility scenario in which there is no direct interface between the source node and the target node.

Proposal 2: It is proposed to take the legacy S1/X2 handover procedure as the start point for intra-NR handover procedure and discuss on some procedures that need further discussion in RAN3.
Proposal 3: It is proposed to discuss whether solutions on mobility enhancement in LTE could be reused in NR to satisfy the KPI for intra-RAT handover. 

Proposal 4: It is proposed to discuss data forwarding between source node and target node should be per flow or per bearer after there is conclusion in SA2 on whether flow based or RB based data transmission is used in NG. 

Corresponding TP are provided as below.
4. TP for TR 38. 801

7.2
Standalone new RAT operation
7.2.1
Mobility
7.2.1
Mobility
7.2.1.1
Intra-RAT mobility 
7.2.1.1.1 Scenarios
Scenario 1: Inter NR BS mobility with direct interface between NR BSs 
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Figure 7.2.1.1.1-1: Inter NR BS mobility scenario with direct interface between NR BSs
Scenario 2: Inter NR BS mobility without direct interface between NR BSs 
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   Figure 7.2.1.1.1-2: Inter NR BS mobility scenario with direct interface between NR BSs
Editor’s note: Intra NR BS mobility scenario is subject to discussion with more progress from RAN2 and RAN3 on functional split and RAN architecture.
7.2.1.1.1 Genaral intra-NR handover procedure

X2/S1 handover procedure in LTE could be discussed as the start point.
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                Figure 7.2.1.1.2-1 General procedure for X2 like handover
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                    Figure 7.2.1.1.2-2 General procedure for S1 like handover
Notes: The procedures between network nodes which are marked with red line should be further discussed 
Key issues that need to be considered for intra-rat handover procedures are as follows:

1 Whether solutions on mobility enhancement in LTE could be reused in NR to satisfy the KPI for intra-RAT handover?
2 Should the data forwarded between source node and target node be per flow or per bear?
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