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Abstract of the contribution: This contribution proposes to add a new key issue for mobility management framework to the NexGen TR.
Introduction
The objective of FS_NexGen is to design a system architecture for the next generation mobile networks. Mobility management has been a key component of any cellular architecture provided by 3GPP. 
The SA1 SMARTER related TRs include the following potential requirements.
Excerpts from SMARTER TR 22.891 v1.2.0:
[bookmark: _Toc434174677][bookmark: _Toc436299284][bookmark: _Toc436300329][bookmark: _Toc436300711]“5.16.2.2	Interworking with existing generations systems
The <5G system> shall be able to support a UE with a <5G> subscription roaming into a EPS Visited Mobile Network with roaming agreement with the Home Mobile Network. The <5G system> shall be able to set up home network provided data connectivity as well as visited network provided data connectivity. 
The <5G system> shall be able to support seamless handover and Inter System Mobility between<5G> RAT(s) and E-UTRAN.
Seamless Handover between the <5G> RAT(s) and GERAN or UTRAN is not required.
[bookmark: _Toc434174732][bookmark: _Toc436299339][bookmark: _Toc436300384][bookmark: _Toc436300766]5.27.2	Potential Service Requirements
The future network shall be able to provide 3GPP services to the UE using various 3GPP and non-3GPP access networks (e.g. WLAN, Fixed broadband access, Bluetooth, etc.). 
The future 3GPP system is expected to support at least:
· Inter-system mobility between 3GPP and non-3GPP networks with optional session continuity, 
· capability for the UE based on network control to select the access, 
…
[bookmark: _Toc434174740][bookmark: _Toc436299347][bookmark: _Toc436300392][bookmark: _Toc436300774]5.29.2	Potential Service Requirements
The 3GPP system shall support enhanced mobile broadband services in fast moving vehicles (e.g. up to 500 km/h) with enhanced user experience. 
The 3GPP system shall support enhanced connectivity services in fast moving airplanes (e.g. up to 1000 km/h) with enhanced user experience. 
[bookmark: _Toc434174741][bookmark: _Toc436299348][bookmark: _Toc436300393][bookmark: _Toc436300775]5.29.3	Potential Operational Requirements
The 3GPP system shall be able to provide the mobile broadband service in fast moving vehicles with enhanced system experience.
The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience.

[bookmark: _Toc434174759][bookmark: _Toc436299366][bookmark: _Toc436300411][bookmark: _Toc436300793]5.33.2	Potential Service Requirements
…
The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).
…
The 3GPP system shall support high positioning accuracy (e.g. 0.1 meters)
…
[bookmark: _Toc434174763][bookmark: _Toc436299370][bookmark: _Toc436300415][bookmark: _Toc436300797]5.34.2	Potential Service Requirements
The 3GPP system shall enable operators to define different levels of mobility support for different UEs. 
Mobility support consists of providing none, any one or any combination of the following:
-	minimizing packet loss during inter- and/or intra-RAT cell changes, 
-	maintaining the same IP address assigned to a UE across different cells,
-	minimizing interruption time until a UE can continue to communicate with a potentially different IP address (in case the same IP address is not maintained during a mobility event). 
-	avoiding network congestion and minimizing interference due to handover of multiple users in a high mobility scenario (disconnecting and reconnecting at the same time many users from one cell to another may increase RAN and network congestion).
Editor’s note: This list is not exhaustive. Other aspects may be added in future meetings.
The 3GPP system shall enable operators to update the level of mobility support provided for a UE.
[bookmark: _Toc434174768][bookmark: _Toc436299375][bookmark: _Toc436300420][bookmark: _Toc436300802]5.35.3	Potential Operational Requirements
The 3GPP system shall enable elastic configuration of the network based on system information, including:
· …
· 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, etc.)
[bookmark: _Toc434174809][bookmark: _Toc436299416][bookmark: _Toc436300461][bookmark: _Toc436300843]5.42.2	Potential service requirements 
The 3GPP System shall support a mechanism to accept information from large numbers of stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management). 
The 3GPP System shall support a resource efficient mechanism to provide information to a stationary device.
[bookmark: _Toc434174810][bookmark: _Toc436299417][bookmark: _Toc436300462][bookmark: _Toc436300844]5.42.3	Potential operational requirements 
The 3GPP System shall provide resource efficient support for stationary devices with reduced mobility management (e.g., handover support, idle mode mobility management).
[bookmark: _Toc434174813][bookmark: _Toc436299420][bookmark: _Toc436300465][bookmark: _Toc436300847]5.43.2	Potential service requirements 
…
The 3GPP system shall support communication service for high density of devices up to (e.g., 1 million devices per km2), with high mobility at minimum of 100 km/h and with reduced battery consumption.
The 3GPP system shall support high positioning accuracy in both outdoor and indoor scenarios (e.g., 0.5m).
[bookmark: _Toc434174814][bookmark: _Toc436299421][bookmark: _Toc436300466][bookmark: _Toc436300848]5.43.3	Potential operational requirements 
…
The 3GPP System shall support roaming.
[bookmark: _Toc434174839][bookmark: _Toc436299446][bookmark: _Toc436300491][bookmark: _Toc436300873]5.48.2	Potential Service Requirements
…
The 3GPP system shall provide efficient support for low or no mobility UEs (e.g. up to 50 km/h).
The 3GPP system shall support very efficient use of the control plane (e.g., cooperation between services to minimize overall signalling between a UE and the network).
…
[bookmark: _Toc434174866][bookmark: _Toc436299473][bookmark: _Toc436300518][bookmark: _Toc436300900]5.53.3	Potential Requirements
…
The 3GPP system shall be able to deliver the required connection quality up to 200km/hr.
The 3GPP system shall be capable of providing the required connection quality in densely populated roads where up to [2000] vehicles in a given service area [1km2] will be accessing data. The vehicles could be moving at speeds ranging from 0km/h (e.g. in a traffic jam) to 200km/h. 
[bookmark: _Toc434174925][bookmark: _Toc436299532][bookmark: _Toc436300577][bookmark: _Toc436300959]5.65.2	Potential Service Requirements
The 3GPP system shall support low latency and high throughput (100 Mbps) even in the high mobility scenario (e.g. greater than 120 km/h).
The 3GPP system shall support seamless handover between suitable RATs without introducing much complexity.
The 3GPP system shall support ultra-high reliability even in the high mobility scenario.
…
The 3GPP system shall support low end-to-end latency ranging from 1 ms up to 10 ms even in the high mobility scenario.
…
[bookmark: _Toc434174926][bookmark: _Toc436299533][bookmark: _Toc436300578][bookmark: _Toc436300960]5.65.3	Potential Operational Requirements
The 3GPP system shall support on-demand dynamic resource utilization (compute, storage, network and radio), which can be configured in real-time during network service provisioning for a given UE and based on information such as UE location, application characteristics.
[bookmark: _Toc434174958][bookmark: _Toc436299565][bookmark: _Toc436300610][bookmark: _Toc436300992]5.72.2	Potential Service Requirements
…
The 3GPP system shall support seamless mobility between terrestrial and satellite based networks with widely varying latencies. ”
Excerpts from MIoT TR 22.861 v0.2.0:
“The 5G mobility management requirements included in Feasibility Study on New Services and Markets Technology Enablers - Network Operation clause 5.3.2 apply for minimizing resource usage in support of IoT devices.  In addition to those requirements, the following are specific to IoT devices.
The 3GPP system shall provide efficient support for IoT devices with restricted range of mobility (e.g., within a warehouse).
The 3GPP System shall provide resource efficient support for stationary IoT devices with reduced mobility management (e.g., handover support, idle mode mobility management).”
Excerpts from CriC TR 22.862 v0.2.0:
“The 3GPP system shall support higher accuracy location capability less than [3 m] at [80%] of occasions
Editor's note: Add justification for the performance values. This requirement contradicts the traffic scenario.
-	In for services requiring a lower position accuracy (e.g., deliver dense packages from a warehouse to a delivery truck then to a delivery location), the 3GPP system should support high positioning accuracy (e.g., 0.5 m) in both outdoor and indoor, along with high density of the location tracing devices up to (e.g., 1 million devices per km2), and high mobility at minimum of 100 km/h.
Editor's note: Add justification for the performance values. Clarify why "lower position accuracy" requires higher accuracy than the first requirement. Give an upper limit for the speed.
NOTE:		[80%] of occasions means the probability of achieving the accuracy in total sampling.
Editor's note: Clarify the NOTE: what is "total sampling".
The 3GPP system shall support location estimation of UE in less than [10] seconds when the information is requested by user.
The 3GPP system shall support different configuration for accuracy according to different service requirements.
Power consumption due to the continuous use of positioning service shall be minimized.
The 3GPP system shall support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service.”
Excerpts from eMBB TR 22.863 v0.2.0:
“The 3GPP system shall support enhanced mobile broadband services in moving cars and buses in a dense urban environment and speed is up to 100 km/h (TBD), for example:
-	The High Definition Video 8K (streaming) service for users in vehicles with following performance indicators:
-	Average End User Throughput is [100] Mbps (DL)
-	Latency (end-to-end) is less than [1] s
-	Latency (over the air) is less than [200] ms
-	The High Definition Video (conversational) service for users in vehicles with following performance indicators:
-	Average End User Throughput greater than [10] Mbps (DL and UL)
-	Latency (end-to-end) less than [150] ms
-	Latency (over the air) less than [30] ms
-	4K/8K immersive interaction and 3D Cloud Computer Games service for users in vehicles with following performance indicators:
-	Average End User Throughput greater than [50-120] Mbps (DL or UL)
-	Latency (end-to-end) less than [7.5] ms
-	Latency (over the air) less than [1.5] ms
The 3GPP system shall support enhanced mobile broadband services in fast moving road vehicles (e.g. up to 200 km/h) with consistent user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL). 
The 3GPP system shall support enhanced mobile broadband services in fast moving trains (e.g. up to 500 km/h) with enhanced user experience (e.g. user experienced data rate up to 50 Mbps per user at DL and 25 Mbps per user at UL).
The 3GPP system shall support enhanced connectivity services in fast moving airplanes (e.g. up to 1000 km/h) with enhanced user experience (e.g. user experienced data rate up to 15 Mbps per user at DL and 7.5 Mbps per user at UL). 
The 3GPP system shall be able to provide the mobile broadband service in fast moving road vehicles and trains with enhanced system experience (e.g. traffic density of up to 25 Gbps per train, 50 Mbps per car at DL; 12.5 Gbps per train, 25 Mbps per car at UL).
The 3GPP system shall be able to provide the airplanes connectivity service with enhanced system experience (e.g. traffic density of up to 1.2 Gbps / plane at DL and 600 Mbps / plane at UL).”
Excerpts from NEO TR 22.864 v0.2.0:
“The 3GPP system shall enable operators to define different levels of mobility support for different UEs. 
Mobility support consists of providing none, any one or some combination of the following (subject to further consideration regarding complexity by Stage 2):
-	minimizing packet loss during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g. APNs) of a UE, 
-	maintaining the same IP address assigned to a UE across different cells and RATs for some or all packet data connections (e.g. APNs) of a UE,
-	minimizing impact to the user experience (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) of a UE 
The 3GPP system shall enable operators to update the level of mobility support provided for a UE, e.g. during packet data connection establishment (subject to further consideration regarding complexity by Stage 2).
The 3GPP system shall minimize the signaling needed for mobility management of stationary UEs.
The 3GPP system shall minimize the signaling needed for mobility management of UEs that participate in mobile-originated communication scenarios only.”
In summary, there are stage 1 requirements for a diverse need for mobility support including high mobility and no need for mobility at all. It is therefore proposed to introduce a new key issue to study solutions for a mobility framework which support the high degree of diversity in the stage 1 requirements.
Proposal
Based on the above needs for mobility management support in next generation architecture, it is proposed to add the following key issue to TR 23.799:
[bookmark: _Toc436063303]5.x	Key Issue x – Mobility Framework 
[bookmark: _Toc436063304]5.x.1	Description 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]This key issue will look into proposing solutions for a mobility management framework that enables the operator to provide mobility and, if needed, session continuity for all types of devices that connect to NexGen core via one or more 3GPP accesses and/or non-3GPP accesses. It is expected that NexGen system will require different types of mobility support (e.g. based on velocity or service continuity requirements) and different levels of mobility support, as specified in the SA1 NEO TR 22.864. This key issue will attempt at developing a comprehensive mobility management framework for NexGen system that is adaptive, flexible and intelligent, to cater for the disparate NexGen mobility requirements.
Solutions for this key issue will study: 
-	Mobility management signalling for:
-	UE/User registration to the network;
-	Support of reachability and tracking of the current location of a UE to enable mobile terminated communication; 
-	Assignment of mobility anchor (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 UE mobility states in the CN and in the RAN.
NOTE: Defining the UE mobility states will be performed together with the RAN working groups.
-	How to support mobility on demand and different types of mobility: 
-	The types of mobility the system should support, e.g. high mobility, medium mobility or no/low mobility and mobility on demand; 
 -	How to determine the type of UE mobility, e.g. by what characteristics/method; and
-	How to obtain the information (e.g. application’s needs, device UE capabilities, used services) in order to determine the appropriate type of mobility of the UE.
-	Methods to limit the amount of mobility management signalling between NexGen core and the access, within the NexGen core as well as between the NexGen core and the UE;
-	How to minimize the access network dependencies;
-	Mobility support in roaming scenarios;
-	Mobility support in interworking and network migration scenarios;
-	Mobility support in multi-access and multi-connectivity (e.g. dual-connectivity) scenarios	;
-	Mobility support when the UE is served by multiple slices simultaneously; 
- 	Support for UEs to have simultaneous connections with different mobility characteristics such as different types of mobility, session continuity or not, and different locations of the mobility anchor;
-	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; and
-	studying the location of the mobility anchor point(s) and the use of mobility anchor point(s) for inter and intra access system(s) 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. 
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