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Abstract of the contribution: This contribution discusses the definition of mobility level and the method of determining mobility level.
Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]According to the work task #1 identified for mobility management framework, i.e. UE mobility level, SA2 has to following work tasks : 
[bookmark: _GoBack]WT#1.2 Define the different UE mobility levels (e.g. high, medium, low, or none) to be supported on the NextGen system.
WT#1.3. How to determine the level of mobility support required e.g. by what characteristics/method, which criteria, and how to transition between different levels?
WT#1.4. How to obtain the information (e.g. application’s needs, device UE capabilities, used services) in order to determine the appropriate level of mobility of the UE?
WT#1.5. What criteria will be used to transition between the different mobility levels?
For WT#1.2:
Based on the use cases investigated by SA1, mobility support in the next generation networks should take UE mobility and requirements of application or service into count. Therefore, the differences of UE mobility and requirements of application or service should be identified. However, according to the description of the requirements of application or service on mobility support in 3GPP TR 22.864, only session continuity needs to be differentiated while providing mobility support. According to the work tasks identified by SA2, session continuity will be studied as a separated key issue, then it is proposed that only UE mobility is used to determine UE mobility level.
From SA2 perspectives, UE mobility behaviour is detected as UE moving range, including:
· a given area within a single RAN node;
· a given area served by a single RAN node;
· a given area served by a group of RAN nodes;
· the area served by a control plane or user plane CN entity;
· [bookmark: OLE_LINK1][bookmark: OLE_LINK5]the service area of an operator’s network;
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7]the service area of an operator’s multiple networks;
· the service area of multi-operators’ networks.
Hence:
Proposal 1: Defining the mobile levels based on the UE moving ranges.

For WT#1.3:
Based on the proposal 1, for determining the mobility levels of the UE, moving range of a UE need to be identified first. While identifying UE moving ranges, following aspects may need to be considered:
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]1. device type/usage: UEs with different type/usage can have different mobility patterns, e.g. IoT devices for environment monitoring are usually stationary, but smart phones are free to move. Therefore, device type/usage may determine the moving ranges of a UE.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]2. mobility history: if UE mobility meets some certain rules, its mobility history can be used to predict its moving ranges under certain conditions, e.g. in working time, most of worker are in the office, students are at schools; whereas in the night, most of them stay at home or dormitory. 
3. mobility prediction: a UE may have pre-determined moving trajectory in some particular scenarios, e.g. a mobile user get aboard a driverless vehicle, or a UAV is used for goods delivery. Hence pre-determined or predictable mobility information can be used to determine UE moving ranges.
With the information of UE moving ranges , the network/operator can determine the mobility level required by the UE while it is accessing the network, e.g. if a smart phone user enter an area where he/she usually has limited moving range, the network can determine a specific mobility level for this UE.
Proposal 2: Determination of UE mobility level should take device type/usage, UE mobility history and/or UE mobility prediction into count.

For WT#1.4:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]According to the discussion of question 2, the information for determining the UE mobility level includes device type/capability, mobility history and mobility predication.
Device type/usage can be obtained from information reported by UE (device capability), or UE subscription data (device usage).
Mobility history: mobility history reveals certain moving rules, thus it is relative static, and then this information can be stored in the subscription.
Mobility prediction: mobility prediction relies on application layer process, so interaction with application layer servers is required. From 3GPP perspective, this task needs to be taken by PCC.
Proposal 3: the information for determining the UE mobility level is obtained from UE, subscription data and/or network policies.

For WT#1.5:
In our view, transition between the different mobility levels should be taken place as long as the network detects the change of UE mobility level, because different levels of mobility support may impact mobility management procedure for UE in either connected mode or idle mode. 
Proposal 4: the network changes the level of mobility support when it detects mobility level required by the UE is changed.

Proposal
It is proposed to agree the proposals and include the solution for determining UE mobility level into the TR 23.799.

[bookmark: _Toc445245051][bookmark: _Toc445245174][bookmark: _Toc445247650]6.3.x	Solution 3.x: Solution for determining UE mobility level
This solution aims to address some issues in work task #1 of on demand mobility support.
6.3.x.1	General description
Based on the use cases investigated by SA1, mobility support in the next generation networks should take UE mobility and requirements of application or service into count, where requirements of application or service mainly indicates the requirements on session continuity. As session continuity has been identified as a separated key issue by SA2, it is proposed to define UE mobility level based on UE mobility only. However, from SA2 perspectives, only UE moving range can be detected, thus the UE mobility level can further be defined based on the UE moving range, i.e.:
· a given area within a single RAN node;
· a given area served by a single RAN node;
· a given area served by a group of RAN nodes;
· the area served by a control plane or user plane CN entity;
· the service area of an operator’s network;
· the service area of an operator’s multiple networks;
· the service area of multi-operators’ networks.
The information for determining/predicting UE moving range may include:
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]UE capability/usage: different UE capability or UE usage indicates different UE mobility, e.g. IoT devices for environment monitoring are usually stationary or with limited moving range, but smart phones are free to move.
Historical Information of UE mobility: historical information UE mobility may reveal the rules of UE mobility, e.g. when a UE moves into a particular area, the UE moving range is narrowed down. One typical example is office workers normally moving within office/company area during working hours of weekdays.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Predictable Information of UE mobility: predictable information UE mobility means UE mobility can be more accurately described, e.g. for a UE with planned moving route, its moving ranges are definite.

[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Based on the UE capability/usage and historical UE mobility of a UE, the network operator can determine possible mobility level(s) required by this UE, e.g. a IoT device for environment monitoring may be with lowest mobility level; a smart phone may have several mobility levels, i.e. different mobility levels in different date, time and/or places. The operator may store the possible mobility level(s) into the UE profile, e.g. subscription data, as well as the corresponding condition(s) of selecting each mobility level, e.g. data, time or UE location.
With the mobility level(s) profile of a UE, if the network detects the condition(s) of selecting a particular mobility level is met, it will select the corresponding mobility level for this UE. After selecting the mobility level for a UE, the network may receive predictable UE mobility information, e.g. from application layer. In this case, the network will update the mobility level based on the received information.
6.3.x.2	Function description
This solution relies on mobility level determination (MLD) function to determine the mobility level required by a UE, the figure 6.3.x.2-1 shows the high level functions for determining UE mobility level.
When a UE is accessing the network, the MLD function retrieves possible mobility level(s) and the corresponding conditions from UE subscription data. The MLD function checks whether the conditions of selecting a specific mobility level is met, e.g. whether the UE is within a particular area, if yes, the corresponding UE mobility level will be selected. As the conditions may include UE location, date, time and so on, interaction with location management function may be required for obtaining UE location.
While providing a specific level of mobility support to a UE, the policy control function may receive some predictable UE mobility information from application layer, e.g. an application server. Based on the future mobility behaviours of the UE indicated by the predicable UE mobility information, the policy control function can accurately define the mobility level(s) required by the UE as well as the conditions of selecting them. The new defined mobility level(s) and corresponding conditions will be sent to MLD function, so that the MLD can determine the UE mobility level based on the corresponding conditions, and update the level of mobility support if necessary.


Figure 6.3.x.2-1 high level functions for determining UE mobility level
6.3.x.3	Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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