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Abstract: It is proposed to consider the support of centralized mobility control with a RAN routing function.
Introduction

During WG Meeting #92 it was agreed to use name “gNB” as the NR base station.
The requirements in TR 38.913 ‎[1] include:

“-
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. The target for mobility interruption time should be 0ms.

-  
The RAN architecture shall allow for C-plane/U-plane separation."

In the real deployments will be different types of gNB base stations, centralized and non-centralized. The coordination between these base stations could be distributed, as in LTE, or could be centralized.
Distributed coordination in gNB-gNB mobility
Figure 1 shows the architecture for mobility support between the centralized gNBs, i.e. gNB1 and gNB2, and the non-centralized gNB3. NG2 is the equivalent of the existing X2-interface, both control and user data paths, while NG1 is the equivalent of the existing S1-interface, both control and user data paths.
This interface will have to support on its user data path the gNB protocol splitting options. 

On the user plane, in case that a different splitting option is defined per UE data flow, the HO process will have to account for this, until all user data flows will be HO to the target gNB(s).

On the control plane it will be needed a negotiation process for defining, in case of Centralized gNB, which layers are HO to each part of the Higher Layers and Lower Layers.
Once the UE connects to the target gNB, the NG Core will be announced for correspondingly forwarding and routing the traffic to the target eNB.
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Figure 1  Architecture for distributed HO
Centralized coordination in gNB-gNB mobility

In the centralized coordination approach there is a separation of the control plane and user plane. The Central Coordinator selects the target gNB (s) and, when available, their R-TPs (Radio – Transceiver Points) including the processing of the lower protocol layers based on reasons such as resource availability, MIMO suitability, generated interference, backhaul latency and capacity, etc. 
Relative to the distributed approach, the centralized coordination approach between N gNBs takes more factors into consideration while generating N times less control traffic over the backhaul as compared with the distributed approach.

The target for mobility interruption time is 0ms, which can be achieved through multi-connectivity. The control interaction with the Core Network at the end of the HO process should be done through the Central Coordinator, especially in cases when the UE will execute HO to multiple target R-TPs.

The user data plane operation is similar with the distributed approach.
In Figure 2 the interfaces in the centralized coordination approach are named C1-C for CP and C1-U for UP. gNB1 and gNB2 are centralized gNBs, while gNB3 is non-centralized.
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Figure 2   Architecture for centralized HO
Mobility with CN routing 

In the heterogeneous networks, based on the existing LTE approach, the Core Network will be involved for every inter-gNB handover, making impossible to address the requirements for mobility performance in TR 38.913 ‎[1].

In the deployment scenario shown in Figure 3 an UE is moving from position 1 to position 5, being connected to the centralized gNB1 and to the centralized gNB2. In between, the UE is connected additionally or solely to a non-centralized gNB3. The NG CN intervention is required for every HO process in the UE movement.
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Figure 3  CN intervention needed for each HO in which gNB3 is involved
Mobility with RAN routing function
Now let us assume a centralized coordination and a special RAN routing function positioned between the “higher layers” and the “low layers” of RAN. In addition, let us consider that the non-centralized traffic to gNB2 goes also through this special RAN routing function. The resulting architecture is shown in Figure 4.

The CN is connected to the RAN Routing function; the RAN router can be implemented on the virtualization platform and receive also the traffic for other base stations in the area. At HO the Central Coordinator will determine both the target gNBs and will instruct the RAN Router to appropriately forward the traffic to the target R-TP or non-centralized gNB. The CN will be involved only when the UE will exit the area coordinated by a specific Central Coordinator. 
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Figure 4  HO without CN intervention
Conclusions

1. Central Coordination will provide better selection of the transmission point as compared with the distributed approach.

2. Mobility performance will be much better when avoiding the CN intervention.
Proposals
Proposal 1: It is proposed to introduce the content of the section “Centralized coordination in gNB-gNB mobility” as a section in TR38.801 V0.2.0 (2016-06) ‎[2]. 

Proposal 2: It is proposed to introduce the content of the section “Mobility with RAN routing function” as a section in TR38.801 V0.2.0 (2016-06) ‎[2]. 
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