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1 Introduction

Mobility is a fundamental feature for each new mobile system and this is of course applies to new mobile system, i.e. NR. Mobility performance requirements on NR are even higher compared to LTE, e.g. support up to 500 km/h speed and near 0 ms data interruption delay [1]. 
This contribution proposes that active mode mobility procedure in NR should be assumed to be network-controlled and UE assisted. It is argued that as in LTE the final handover decision during active mode mobility should be taken by the network. 
2 Discussion
In LTE, the handover procedure for active mode mobility is a network controlled DL measurement based procedure, where the network tells the UE when/how to measure and when/how to send measurement results. Network then could make a handover decision based on the measurement results from UE and then tell UE which new cell to connect and how to connect to. 
In NR, new system level requirements such as energy efficiency, future proofness and the need to address frequencies up to 100 GHz (which would consequently require the usage of beamforming) [1] could lead to some different solutions for mobility in connected mode compared to LTE w.r.t. Measurement Configurations [2], measurement reporting, etc. For example, measurement could be done either at UE or at network or a combination of the two etc. Regardless of the details, it is still necessary that the handover procedure is network controlled. This is based on the following observations.
The requirement at UE side is to be power efficient. In order to save UE power, except very rare case, the UE only measures on limited frequencies according to the configuration from the network. When there is a new carrier available, the UE cannot know such information without network notification. Therefore, handover controlled by UE would mean that the UE can only handover within existing frequencies/carriers, even some new frequencies/carrier are available and suitable to handover to.

On the other hand, network knows the carrier/frequency deployment situation. Network can inform UE to measure on new carrier/frequency if it thinks that carrier/frequency is candidate for UE to handover to. Network can even command UE to handover to some new carrier/frequency directly without measurement report from UE if it believes that carrier/frequency is suitable for UE to handover to.  
Observation 1 Network knows additional radio resource, e.g. new frequency/carrier which could be target for UE to handover to. However UE does not know this due to power efficiency requirement. 
At measurement, what UE can know are usually just some radio link quality related information, e.g. RSRP, or RSRQ etc., between it and network nodes. However, radio link quality information is just one metric or input to make a good handover decision. If handover decision is made by UE just based on radio link quality information, UE might handover to a new cell/beam which is overloaded either at radio interface or at transport network. In such case, the end to end performance received by UE after handover may not be better and maybe even worse.

On the contrary, network does not  know only the radio link quality information between it and UE but also the load situation at radio interface and transport network. Handover decision made by network based on more information could not only benefit single UE handover performance but also the overall system performance.
Observation 2 Network knows load situation at both radio interface and transport network which helps to make appropriate handover decision. 
In network controlled handover procedure, the serving node will send a handover request to the target node about the UE to be handovered before informing UE which target node to access to. That is, the target node is well-prepared before UE handover to it and UE relevant information is already available at target node. By this way, the UE and the target node can communicate with each other directly after the UE connect to the target node. 

In the UE controlled handover procedure, the target node can not know in advance if one UE will connect to it or not. After UE connect to target node, target node then according to the information carried by UE knows which source node the UE was connecting and then contact source node to get UE relevant information, which means the interruption delay will be a bit long.

Observation 3 Network can prepare ahead of HO which could lead to better performance. 

Based on the observation listed above, network controlled handover procedure show many benefits compared to UE controlled handover procedure. It would be good to require the handover procedure in NR is still network controlled.
Proposal 1 The handover procedure for active mode mobility in NR should be network controlled.
3 Conclusion

In this contribution we made the following observations:

Observation 1
Network knows additional radio resource, e.g. new frequency/carrier which could be target for UE to handover to. However UE does not know this due to power efficiency requirement. 
Observation 2
Network knows load situation at both radio interface and transport network which helps to make appropriate handover decision.
Observation 3
Network can prepare ahead of HO which could lead to better performance.


Based on the discussion in section 2 we propose the following:
Proposal 1
The handover procedure for active mode mobility in NR should be network controlled.
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