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1. Introduction

An important decision for the design of a mobile network (i.e. AIPN) is the question whether the heterogeneous mobility will be terminal controlled or network controlled. Since mobility is not only a property of the radio access technology this contribution broadens the view and reflects the basic handover principles with main objectives for the architectural concept.  

2. Discussion
2.1. Mobility Requirements

According to TR 23.8de (1.2i) and TR 22.978 (6.2.2.1) the UE’s access system selection within an AIPN shall be based on the following requirements:

1. User preferences/profile (e.g. quality and cost)
2. Operator policies (e.g. quality, throughput, load and pricing as well as coverage)
3. Access network conditions (e.g. received signal quality, interference, load status). 

Similar principles can also be applied for enhanced mobility between heterogeneous access systems according to TR 22.978 (6.2.3.1). In order to optimize heterogeneous mobility the operator should be allowed to direct the terminal towards the most suitable access system. The decision to move a terminal from one access system to another should be based on the information available in the AIPN e.g. load balancing, subscriber’s profile as well as on the information provided by the terminal (see above). Further, in section (6.2.3.2 and 6.2.3.3) is stated that the number of different mobility schemes shall be minimized and the performance requirement shall be seamless from the user experience.
These are important system characteristics as they have fundamental impact on the information flows within the system (see figure 1). 
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Figure 1: Information Flow for Network and Terminal controlled Mobility.
2.2. Network vs. Terminal controlled Mobility Scheme

The network controlled handover for realtime services, as it is currently applied in ‘3GPP networks’, is a well understood principle, representing a seamless mobility mechanism. Here, the terminal send measurements reports about its radio condition and the network collects this handover information and may combine it with additional, network specific knowledge, like load situation of the candidate cells. As a result the network can initiate a handover (radio reconfiguration) towards a different cell or system and/or modify the terminals preferred target cell list for measurement/monitoring. It’s not standardised what information a network considers in order to make a decision for a target cell/system. This provides room for optimising that process and for network vendors to differentiate their products from each other.

The terminal controlled cell change benefits from locally available terminal measurements. However, before initiating a cell change the terminal must be enabled to select an appropriate target cell/system. For this purpose all relevant network information like available operator cells and related coverage (e.g. layered cells), operator policies/rules and available resources needs to be provided to the terminal. It shall be noted, that all information that needs to be provided by the network must be standardised for interoperability reasons which may hinder a quick and flexible modification according to the operator needs, e.g. introduction of new services in the future. 

It is in the nature of the network controlled handover that network related conditions can easily be considered for handover decisions and the network can check potential target cells without interrupting ongoing service at the terminal. Whereas, for a terminal controlled cell change the terminal must be informed about the conditions within the access network (e.g. load status) in order to consider these information for selecting an appropriate target cell/system which may result in interrupting of ongoing service at the terminal, depending on the access technology and terminal capability. The benefit of a terminal controlled scheme might be a quicker triggering of a cell change on the air interface since all relevant information is already available at the terminal. This information must be updated frequently enough to represent a sufficient approximation of the real access network conditions at the point in time when the terminal decides to change the access system. This requires continuous additional signalling capacity which might probably be higher than for just transferring measurements. 
For the case of an inter access system change the terminal must also be informed about the conditions of all potential neighbour access systems and the related policies for changing to that access systems. It might become quite a burden to maintain all the information at the terminal about the access network conditions depending on the knowledge that is required at the terminal about the access network and the neighbour access systems.

The benefit of a terminal controlled mechanism (“break-before-make”) can still be questioned, because in case of a cell change the network has to reconfigure the C/U-plane accordingly which also consumes time and potentially causes service disruptions that do not meet the requirements for realtime services. If seamless mobility for realtime services needs to be supported a network controlled approach (“make-before-break”) can fulfil such a requirement sufficiently. However, this occurs on the expense of higher complexity in the network and of an increased capability to maintain all relevant information to decide and trigger mobility procedures. On the other hand, a complex terminal based mechanism would need to be conformance tested against the system simulator, which would also be a burden in terms of cost and time-to-market.

3. Conclusion

In this document a network and terminal controlled mobility scheme has been discussed. Following the discussion above, a network controlled mobility scheme represents a more efficient and flexible as well as a cheaper mechanism to meet the overall requirements. Therefore, the mobility control function shall be located in the network and not in the terminal.

4. Proposal
It is proposed to add the following text in chapter 5 of TR23.8de:

5.x  Mobility Control Function
Network controlled mobility scheme:

· Terminal provides information about reception conditions (e.g. received signal quality, interference).

· Mobility control function is located in the network

Terminal controlled mobility scheme:

· Network provides information about network conditions and operator policies/rules (e.g. quality, throughput, load status)
· Mobility control function is located in the terminal 

If seamless mobility for realtime services needs to be supported a network controlled approach (“make-before-break”) can fulfil such a requirement better than a terminal controlled approach (“break-before-make”).

The mobility control function shall therefore be located in the network and not in the terminal.


