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1	Introduction
[bookmark: _Toc453184358][bookmark: historyclause]This document raises a number of questions and concerns regarding mobility levels in view of consolidated potential requirements outlined in FS_SMARTER_NEO TR22.864 v14.0.0, FS_SMARTER_mIoT TR22.861 v14.0.0.

2	FS_SMARTER
2.1	FS_SMARTER_NEO
2.1.1	Stage 1 definition of mobility on demand
Levels of mobility support have been introduced in TR22.864 v14.0.0 §5.3 on Mobility Support. The following text is a direct extract from §5.3.2 of this TR. Green highlights are what different levels of mobility support are. Note these directly originated from TR22.891 on mobility on demand.
	5.3.2	Potential Requirements
[PR 5.3.2-001] The 3GPP system shall enable operators to define different levels of mobility support for different UEs. An operator can choose to support none, any one or some combination of the following:
-	The 3GPP system shall enable mobility support where packet loss is minimized during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g., APNs) associated with a UE.
-	The 3GPP system shall enable mobility support where IP address assigned to a UE is maintained across different cells and RATs for some or all packet data connections (e.g., APNs) associated with a UE.
-	The 3GPP system shall enable mobility support where the impact to the user experience is minimized (e.g., minimization of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections (e.g., APNs) associated with a UE.
[PR 5.3.2-002] The 3GPP system shall support service continuity when changing the IP address and/or IP anchoring point for some or all packet data connections associated with a UE.
[PR 5.3.2-003] The 3GPP system shall enable operators to update the level of mobility support provided for a UE (e.g., during packet data connection establishment).
[PR 5.3.2-004] The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
[PR 5.3.2-005] The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.
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Consolidated potential requirements in the same TR22.864 are quoted hereafter.
	[bookmark: _Toc454444847]7.10	Mobility support
[PR 5.3.2-001a] The 3GPP system shall enable operators to define different levels of mobility support for different UEs. 
 [PR 5.3.2-001b] An operator can choose to support none, any one or some combination of the following:
-	The 3GPP system shall enable mobility support where packet loss is minimized during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g., APNs) associated with a UE.
-	The 3GPP system shall enable mobility support where IP address assigned to a UE is maintained across different cells and RATs for some or all packet data connections (e.g., APNs) associated with a UE.
-	The 3GPP system shall enable mobility support where the impact to the user experience is minimized (e.g., minimization of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections (e.g., APNs) associated with a UE.
[PR 5.3.2-002] The 3GPP system shall support service continuity when changing the IP address and/or IP anchoring point for some or all packet data connections associated with a device or UE.
[PR 5.3.2-003] The 3GPP system shall enable operators to update the level of mobility support provided for a UE, (e.g., during packet data connection establishment).
[PR 5.3.2-004] The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
[PR 5.3.2-005] The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.
The 3GPP system shall minimize the signaling needed for mobility management of UEs with known patterns of mobility (e.g., movement only within a limited geographic area).



2.1.2	Minimizing mobility management signalling
The following are extracts from TR22.864 v14.0.0 §§5.3.2 and 7.10 (already shown above)
	5.3.2	Potential Requirements
[...]
[PR 5.3.2-004] The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
[PR 5.3.2-005] The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.



	7.10	Mobility support
[...]
[PR 5.3.2-004] The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
[PR 5.3.2-005] The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.
The 3GPP system shall minimize the signaling needed for mobility management of UEs with known patterns of mobility (e.g., movement only within a limited geographic area).



2.1.3	Scalability
The following is another extract from TR22.864 v14.0.0 §5.2 on scalability, pointing at elastic system configuration based on an application’s user characteristics such as mobility type.
	[bookmark: _Toc454444796]5.2	Scalability
[bookmark: _Toc454444797]5.2.1	Description
It is understood that traffic varies under different conditions (e.g., different times, different location and in the same location when an event (e.g., a football match) begins or ends).
It is important that the mobile network is able to automatically and dynamically control and allocate network resources, such as setting up, capacity expansion/contraction and removal of a network function. The capacity of network elements should be flexibly adjustable based on the variation in demand. Moreover, the existing mechanisms (e.g., load balancing, network function selection) which are closely related to the network scalability need to be enhanced. Resiliency against congestion and disasters would be enhanced by such flexibility.
For flexibly scalable network, context awareness including network condition, application’s user characteristics (e.g., different mobility types, expected traffic over time, location), information gathered by smart phone’s sensors and connectivity technologies (e.g., Bluetooth, WLAN, NFC, etc) can be very useful for rapid network configuration and efficient resource scheduling.
[bookmark: _Toc454444798]5.2.2	Potential Requirements
System elasticity
[PR 5.2.2-001] The 3GPP system shall be able to adjust the network capacities dynamically based on variations in demand.
[PR 5.2.2-002] Subject to operator policy, the 3GPP system shall support dynamic utilization of resources (compute, network and storage resources) in more than one geographic area in order to serve the differing needs of the users in each geographic area.
[PR 5.2.2-003] Use of resources (compute, network and storage resources) in more than one geographic area by the system shall be supported without requiring manual re-configuration of neighbouring nodes, without service disruption, and while avoiding additional signalling due to unnecessary UE’s re-attachments (e.g., due to loss of call state information in the network).
[PR 5.2.2-004] The 3GPP system shall be able to provide an increase in signalling and user plane capacity within 5 minutes of the need to do so being detected. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]NOTE:	The lead time of 5 minutes stems from the most severe and unplanned use case i.e. the disaster use case, where the average time until call attempts surge after a disaster occurs is considered 5 minutes.
[PR 5.2.2-005] The 3GPP system shall be able to maintain service when performing a network scaling and automation operation.
[PR 5.2.2-006] The 3GPP system shall be able to support the enhancement on the existing mechanisms (e.g., load balancing, network function selection), which are highly related to the network scalability and automation operation. 
System information collection
[PR 5.2.2-007] The 3GPP system shall support elastic configuration of the network based on system information, including:
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]-	Instantaneous network conditions, such as serving RATs (e.g., 5G, E-UTRA, WLAN), cell type (macro cell, small cell), network load information and congestion levels;
-	Application’s user characteristics, such as mobility type (high mobility, low mobility, no mobility), expected traffic over time, location;
-	When allowed by a user, UE context information, such as sensor-level information (e.g., direction, speed, power status, display status, other sensor information installed in the UE), application-level information (e.g., foreground applications, running background application, application data, user settings)
[PR 5.2.2-008] The 3GPP system shall support a secure mechanism to collect system information while ensuring end-user and application privacy (e.g., application level information such as application usage information is not to be related to an individual application user identity or subscriber identity and UE level information such as UE location is not be related to an individual subscriber identity).
[PR 5.2.2-009] The 3GPP system shall support a mechanism to collect system information in a timely manner (e.g., network operation may be optimized based on contextual information).



In this case however, the information has been preserved into the consolidated potential requirements:
	7.9	System information collection
[PR 5.2.2-007] The 3GPP system shall support elastic configuration of the network based on system information, including:
-	Instantaneous network conditions, such as serving RATs (e.g., 5G, E-UTRA, WLAN), cell type (e.g., macro cell, small cell), network load information and congestion levels;
-	Application’s user characteristics, such as mobility type (high mobility, low mobility, no mobility), expected traffic over time, location;
-	When allowed by a user, UE context information, such as sensor-level information (e.g., direction, speed, power status, display status, other sensor information installed in the UE), application-level information (e.g., foreground applications, running background application, application data, user settings)
 [PR 5.2.2-009] The 3GPP system shall support a mechanism to collect system information in a timely manner (e.g., network operation may be optimized based on contextual information).



2.2	FS_SMARTER_mIoT
2.2.1	Resource efficiency and mobility management
The following potential requirements are defined in TR22.861 v14.0.0 §§5.3.3.2 and 5.3.3.3 and consolidated as is in §7.1.
	5.3.3.2	Resource efficient access
[...]
[PR.5.3.3.2-006] The 3GPP system shall support a resource efficient mechanism to provide information to a stationary device (e.g., simplified device location mechanism). 
[PR.5.3.3.2-007] The 3GPP system shall provide a resource efficient mechanism to receive information from stationary devices (e.g., lower signalling to user data resource usage ratio).

5.3.3.3	Resource efficiencies for mobility management
The 5G mobility management requirements included in [3] clause 5.3.2 apply for minimizing resource usage in support of devices. In addition to those requirements, the following are specific to devices.	Comment by Mediatek: TR22.864 quoted above
[PR.5.3.3.3-001] The 3GPP system shall provide efficient support for devices with restricted range of mobility (e.g., within a warehouse).
[PR.5.3.3.3-002] The 3GPP system shall provide resource efficient support for stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management).



Note that [PR.5.3.3.2-006] and [PR5.3.3.2-007] are consolidated under a single PR in §7.1.3: [PR.5.3.3.2-007]
	7.1.3	Diverse mobility management
[PR.5.3.3.2-007] The 3GPP system shall support a resource efficient mechanism to communicate with a stationary device (e.g., simplified mobility management, lower signalling to user data resource usage ratio). 
 [PR.5.3.3.3-001] The 3GPP system shall provide efficient support for devices with restricted range of mobility (e.g., within a warehouse).
[PR.5.3.3.3-002] The 3GPP system shall provide resource efficient support for stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management).



2.3	Interim conclusions
As per Stage 1 study TR22.864, two notions are introduced:
-	Levels of mobility support: these are defined by the operator for different UEs. Levels of mobility support refer to minimizing packet loss at cell change, IP address preservation and/or minimizing (negative) impact on user experience upon IP address and anchor point change i.e. are about service continuity.
-	Mobility type (high, low, no): this refers to characteristics of an application’s user, as part of an overall set of system information to support elastic configuration of the network.
Observation 1: Mobility on demand as per Stage 1 TR is about service continuity; it consists in giving the operator the ability to choose among the following mobility levels (levels of mobility support) a) minimizing packet loss at cell change, b) IP address preservation and c) minimizing (negative) impact on user experience upon change of IP address and anchor point. Mobility on demand is not about no/low/high mobility. Mobility levels are not about no/low/high mobility.
Observation 2: Mobility type refers to characteristics of an application’s user, as part of an overall set of system information to support elastic configuration of the network.
Observation 3: Mobility levels (no/low/high) in Stage 2 TR are not in line with Stage 1 TR.
Minimizing mobility management signalling for UEs with known patterns of mobility is targeted (e.g. movement within a limited geographic area). This is not about defining means to restrict a UE’s mobility but about minimizing mobility management signalling when the UE’s mobility is known.  No potential Stage 1 requirement is introduced to restrict by subscription or otherwise the mobility of a UE. 
Also consolidated potential requirements to minimize mobility management signalling are clear i.e. for stationary UEs and for UEs participating in MO scenarios only. These requirements are analogous to those worked on in MTC.
Observation 4: It is necessary to minimize mobility management signalling for stationary UEs, for UEs participating in MO scenarios only and for UEs with known patterns of mobility.

As per Stage 1 study TR22.861, efficient support for devices with a restricted range of mobility (e.g. within a warehouse), for stationary devices with reduced mobility management and resource efficient communication with a stationary device (e.g. with reduced mobility management, lower signalling/user data ratio) is introduced.
Observation 5: It is necessary to provide efficient support for devices with restricted range of mobility, for stationary devices with reduced mobility management and resource efficient communication with a stationary device (e.g. with reduced mobility management, lower signalling/user data ratio). It should be noted that the restricted range of mobility is inherent to the UE’s installation or usage, not something imposed by subscription or UE capability.
3	Mobility Restrictions in legacy systems
A number of mechanisms have been defined to impose mobility restrictions in legacy systems. Access control, acting as an additional layer of control, is not dealt with here.
-	Cell-based restrictions for geographic restrictions – not or little used
-	Originally, GSM Ph2+ introduced SoLSA. For a fine description, see GSM02.43 – the actual Stage 1 description is only 6-page long. To this date, we are not aware SoLSA has been used. SoLSA enables granting different access rights per subscriber (or group thereof) as a function of geographical location (other aspects such as localized tariffs and traffic are also enabled). 
-	Closed Subscriber Groups, defined in Rel-8, enable opening access to a HeNB cell to subscribers of a CSG while preventing others. In practice it can allow to restrict access in some locations only to specific users of a CSG – restrictions are enforced by subscription. CSG applies to UMTS and LTE. Closed, open and hybrid CSG cells were defined. To our knowledge, CSG though infinitely more used than SoLSA is very rarely used today. 
-	PLMN/RAT/location area restrictions – widely used for normal system operation	
-	Roaming restrictions (PLMN not allowed, forbidden location area)
-	Regional provision of service (in given location area(s))
4	FS_NextGen
4.1	General
Aspects to be studied within FS_NextGen key issue on Mobility Management (Key Issue 3) are quoted in appendix. Items highlighted in yellow are discussed hereafter:
	-	Mobility management signalling for:
-	[...]
-	Mobility Restrictions, e.g. forbidding mobility at certain locations. 



Proposal 1: Mobility restrictions i.e. PLMN/RAT/location area restrictions are needed in NGS to ensure normal system operation; to this end, existing mechanisms defined in EPS should be used as a basis. Finer mobility restrictions i.e. cell specific, are not deemed necessary at this stage (nor are they required in Stage 1 consolidated potential requirements).
If CSG is in use for a HeNB, is it also expected to be used should a migration to NGS5 take place? What migration, if any, are HeNBs subject to?
4.2	Potential solutions dealing with mobility levels – evaluation
4.2.1	General
Five potential solutions are outlined in TR23.799 at the moment – 3.9, 3.11, 3.14, 3.15, 3.16 and 3.17. We argue below that solutions 3.11 and 3.16 should be considered for further consolidation.
4.2.1	Solution 3.9: Mobility levels using Mobility and Session classes
This solution articulates around subscribed mobility levels (“subscribed base level(s)”) where a mobility class is introduced that defines the mobility support of a UE into a geographical area (TA granularity). Mobility classes are controlled and maintained by the network.
First, it is not clear what “Subscribed mobility levels” means. Mobility is a defining, intrinsic characteristic of a mobile communications system that cannot be subscribed to (as in, “subscribing to a given service”). This said, the NGS HSS equivalent, could, like in EPS store UE specific parameters (e.g. Handover Restriction list).
Generally this solution appears like a complicated way to describe what can already be done today without the complexity imposed by this solution. 
In our view, the proposed mobility classes serve no real purpose while they generate additional overhead when instead signalling overhead should be minimized. That the UE has a list of forbidden TAs (and this list could be updated) is what is required in our view. Of course, it is obvious that classes, subclasses etc. can be defined e.g. depending on the number of allowed or forbidden TAs, but for what purpose remains questionable. There is no description of the added value the mobility classes actually bring. 
Proposal 2: solution 3.9 should be de-prioritized. 
(The same can be said about session classes but for other reasons: however this should be discussed in KI#6).
4.2.2	Solution 3.11: Solution for dynamic mobility management
Unlike solution 3.9, mobility categories need not be maintained or subscribed to.
This solution allows the network to gradually learn about the UE behaviour and adjust its (network) behaviour accordingly, as a means to minimize mobility management signalling. Although the learning algorithm should, in our view, be left entirely to implementation the proposal is comparable to EPS behaviour and does fit Stage 1 PR.
Proposal 3: solution 3.11 should be considered for further consolidation.
4.2.3	Solution 3.14: Solution for determining UE mobility level
This solution suffers the same issue as solution 3.9: it suggests subscribed mobility levels (“Subscribed UE mobility level(s)”). It also suggests the network keeps track of and maintains the mobility level – but it is not clear for what purpose. Doing so, it also implies extra management and associated signalling.
The “No mobility level” it describes is questionable:
-	Radio criteria prevail – a UE should always be on the best possible cell according to precise radio criteria (Rx signal level, Rx signal quality, with adequate thresholds for ping-pong avoidance) in order to avoid generating unwanted interference and to minimize its power consumption. Ignoring this basic principle is, obviously, not a proper way forward (increased ACI, increased CCI, cell planning mess, reduced network capacity, lower battery life etc.)
-	It could be possible to tackle the above issue by setting tight radio criteria such that the UE would stop communicating with this cell when conditions are bad - however preventing the UE to reselect a cell (or to be handed over to another cell) in this case means it may inevitably and unexpectedly lose service possibly leading to implicit detach. In cell edge scenarios, this would be exacerbated.
-	Sure, when a UE stays in one cell, it will not change TA. But artificially tying a UE to a single access to keep it on a single TA presumably to limit MM signalling is a questionable proposal to address Stage 1 PR to minimize MM signalling when the UE is stationary. A stationary UE is always mobile from a radio standpoint, it can and should change cell and it could change TA.
This solution also lacks sufficient details for proper evaluation. 
Proposal 4: solution 3.14 should be de-prioritized.
4.2.4	Solution 3.15: Solution to support different levels of mobility
This solution also suggests subscribed mobility (“The services the UE subscribes to e.g., [...]High Speed mobility”, “Network may retrieve subscription information that can be used to determine the level of mobility the subscriber is entitled to”, “the Network may modify the level of mobility allocated to UE, e.g., triggered by a subscription changes”) with the network keeping track of and maintaining the mobility level – but as for solution 3.14, it is not clear for what purpose. Extra management and associated signalling is imposed with no benefits identified.
It also suggests, like solution 3.14 a stationary Area Mobility level tying the UE to a single access.
Mobility restrictions are proposed with access point granularity, similar to solution 3.14. The same concerns apply. Further, it considers that upon successful attach, a UE with “no mobility” that is involved in MO only scenarios is considered to be attached permanently – why? Any attach should be temporary i.e. until implicit or explicit detach takes place.
The primary take away from this solution, in our view, is that already identified by Stage 1: MM signalling should be minimized for UEs participating in MO-only scenarios. 
Proposal 5: solution 3.15 should be de-prioritized.
4.2.5	Solution 3.16: Limited and unlimited UE mobility level
This solution proposes to distinguish between registration and reachability. A UE with limited mobility level would not perform registration area update while a UE with MO only transactions would not perform registration area update or reachability update. This aims at decreasing MM signalling in situations when a UE does not require full mobility handling. TA mobility restrictions are also proposed. The proposal is effectively reusing existing GPRS and EPS principles – and this, essentially, is fine.
This solution does not rely on subscribed mobility levels, nor suggests management thereof in the network.
Proposal 6: Solution 3.16 should be considered for further consolidation.
4.2.6	Solution 3.17: Support for Idle Mode Mobility capabilities
This solution articulates as well on a different meaning of mobility on demand than that scoped by Stage 1 PR.
It suggests the definition of idle mode mobility (IMM) capabilities/states and related transitions, for the UE – namely an obvious split of what can be already done today, into three different states. Due to this, specific management and signalling with the network to ensure both network NAS and UE NAS are synchronous is then also expected. Similarly to solutions 9, 14 and 15, mobility subscription (no/low/high) is proposed.
Overall, as for a number of other solutions above, it is unclear what benefits this brings in reducing MM signalling. In particular, we do not see any compelling benefit from a UE implementation standpoint while on the other hand it means additional system complexity, without a Stage 1 related potential requirement. 
Proposal 7: Solution 3.17 should be de-prioritized.
4.3	Interim conclusions
A UE subject to no or low movement is still mobile from a cellular network standpoint and especially so as a cell’s size shrinks or as the UE is located towards the cell’s edge (not to mention unexpected fading that can occur for various reasons). With this in mind, amputating mobility from a UE is questionable (increased interference, increased power consumption, unexpected loss of service). 
Proposal 8: Mobility in this sense shall remain a non-negotiable intrinsic characteristic of NextGen. “No/low/high” (“no/limited/unlimited”, “no/restricted/unrestricted”) mobility levels as subscription or capabilities shall not be defined.
As already summarized in §2.3 subscribing to no/low/high (no/limited/unlimited, no/restricted/unrestricted) mobility is not our understanding of mobility on demand, at least not as per current Stage 1 study work (FS_SMARTER_NEO) which defines mobility on demand in terms of service continuity only – Stage 1 PR should be used as a starting point for FS_NextGen. These PR have all been quoted above – Mobility as service that can be subscribed to is out of scope and uncalled for.
[bookmark: _GoBack]Furthermore, as summarized in §2.3, a UE’s restricted range of mobility is inherent to its installation/usage, not imposed by subscription or UE capability. Rather than imposing unnecessary restrictions on the UE to supposedly save signalling whilst at the same time introducing extra complexity and signalling for managing and enforcing such restrictions, the system ought to flexibly adapt to the conditions and situations a UE is experiencing, when signalling and system resource usage, can, effectively be reduced. In our view, only solutions 3.11 and 3.16 allow to address this. Other solutions 3.9, 3.11, 3.14, 3.15 and 3.17 are off-topic.

Proposal 9: The nature of the traffic contains valid criteria for UE/NGCore negotiation that can positively impact mobility management signalling, and system resource usage:
-	MO and/or MT
-	A UE involved in MO only scenarios need not operate location updates without data to transmit i.e. reachability by the network is not necessary when the UE is not transmitting data.
-	A UE involved in MT scenarios shall operate location updates (periodic and upon detecting location area change) in order to remain reachable by the network.
-	(Authorized) QoS as a means to determine mobility levels in terms of service continuity (e.g. full blown handover is not always necessary)
Proposal 10: Detach shall be possible, implicitly or explicitly (network triggered or in case of MO only, UE triggered) in order to allow releasing a UE’s MM context in the network.


5	Conclusions
Observation 1: Mobility on demand as per Stage 1 TR is about service continuity; it consists in giving the operator the ability to choose among the following mobility levels (levels of mobility support) a) minimizing packet loss at cell change, b) IP address preservation and c) minimizing (negative) impact on user experience upon change of IP address and anchor point. Mobility on demand is not about no/low/high mobility. Mobility levels are not about no/low/high mobility.
Observation 2: Mobility type refers to characteristics of an application’s user, as part of an overall set of system information to support elastic configuration of the network.
Observation 3: Mobility levels (no/low/high, no/limited/unlimited) in Stage 2 TR are not in line with Stage 1 TR.
Observation 4: It is necessary to minimize mobility management signalling for stationary UEs, for UEs participating in MO scenarios only and for UEs with known patterns of mobility.
Observation 5: It is necessary to provide efficient support for devices with restricted range of mobility, for stationary devices with reduced mobility management and resource efficient communication with a stationary device (e.g. with reduced mobility management, lower signalling/user data ratio). It should be noted that the restricted range of mobility is inherent to the UE, its installation or usage, not something imposed by subscription or capability.

Proposal 1: Mobility restrictions i.e. PLMN/RAT/location area restrictions are needed in NGS to ensure normal system operation; to this end, existing mechanisms defined in EPS should be used as a basis. Finer mobility restrictions i.e. cell specific, are not deemed necessary at this stage (nor are they required in Stage 1 consolidated potential requirements).
Proposal 2: solution 3.9 should be de-prioritized. 
Proposal 3: solution 3.11 should be considered for further consolidation.
Proposal 4: solution 3.14 should be de-prioritized.
Proposal 5: solution 3.15 should be de-prioritized.
Proposal 6: Solution 3.16 should be considered for further consolidation. 
Proposal 7: Solution 3.17 should be de-prioritized.
Proposal 8: Mobility in this sense shall remain a non-negotiable intrinsic characteristic of NextGen. “No/low/high” (“no/limited/unlimited”, “no/restricted/unrestricted”) mobility levels as subscription or capabilities shall not be defined.
Proposal 9: The nature of the traffic contains valid criteria for UE/NGCore negotiation that can positively impact mobility management signalling, and system resource usage:
-	MO and/or MT
-	A UE involved in MO only scenarios need not operate location updates without data to transmit i.e. reachability by the network is not necessary when the UE is not transmitting data.
-	A UE involved in MT scenarios shall operate location updates (periodic and upon detecting location area change) in order to remain reachable by the network.
-	(Authorized) QoS as a means to determine mobility levels in terms of service continuity (e.g. full blown handover is not always necessary)
Proposal 10: Detach shall be possible, implicitly or explicitly (network triggered or in case of MO only, UE triggered) in order to allow releasing a UE’s MM context in the network.



Appendix – KI#3
	Solutions for this key issue will at least study: 
-	Mobility management signalling for:
-	UE/User registration to the network;
-	Support of reachability to enable mobile terminated communication;
- 	Detection of UEs no longer reachable;
-	Assignment of CP and UP network functions (as needed); and
-	Mobility Restrictions, e.g. forbidding mobility at certain locations. 
Editor's note:	It is FFS whether aspects related to support of Geographical Location Services (e.g. to support stage 1 requirements for high positioning accuracy) is to be included in this key issue or in a separate key issue.
-	Definition of mobility states and how to transition between the states.
NOTE:	Defining the mobility states will be performed together with the RAN working groups.
-	How to support mobility on demand for different levels of mobility. Possible examples for different levels of mobility support are: 
-	Supported over a given area within a single RAN node (such as a cell of an eNodeB).
-	Supported within a single RAN node (such as an eNodeB).
-	Supported in a UE registration area (such as a TA in EPC).
-	Supported in the service area of a control plane or user plane CN entity (such as an MME pool area or a Serving GW service area in EPC).
-	Supported within a given RAT or combination of RATs integrated on the RAN level (such as LTE and 5G RAT).
-	Supported between two access technologies.
NOTE:	Study on mobility limitations in RAN will be performed together with RAN working groups.
-	How to determine the level of UE mobility support, e.g. by what characteristics/method, which criteria; and
-	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
-	How to enable operators to update the level of mobility support provided for UE, e.g. during session management procedures? 
-	Methods to limit the amount of mobility management signalling between NextGen core and the access, within the NextGen core as well as between the NextGen core and the UE;
-	How to efficiently control CP signalling for mobility management in case of congestion and/or overloaded situation, including:
-	studying with which granularity (e.g. per UE, per group, per network slice) CP signalling can be controlled; and
-	studying the interaction with access control functionality to prioritize the services by the operator's policy.
-	Mobility support in interworking and network migration scenarios;
-	How to support mobility between different access systems, including:
-	between 3GPP accesses (the level of interworking between 3GPP accesses i.e. seamless mobility or not is being defined by Stage 1 requirements);
-	between 3GPP accesses and non-3GPP accesses;
-	between non-3GPP accesses; and
-	studying the location of the mobility anchor point(s) (i.e. mobility anchor point includes UP network function and CP network function for mobility) and the use of mobility anchor point(s) for inter and intra access system(s) change due to user mobility (e.g. the study of buffering for idle mode UE, if applicable).
-	The impacts of other architectural features (e.g., separation of control and user planes, QoS concepts) on the mobility management.



