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This document proposes to capture the need for studying congestion control in the NexGen core resulting from excessive MM and SM signalling. 
1. Discussion

The next generation system is expected to support different use cases such, but not limited to, massive IoT, eMBB, etc. With an expected increase in the number of devices for each of these use cases, e.g. for massive IoT, the signalling on the network for mobility management and session management procedures is also expected to increase. The core network may experience an increased load due to simultaneous access by a large number of devices for mobility management procedures, or for simultaneous and/or repetitive requests for session management procedures. Although the network may apply dynamic scale-in/scale-out, congestion control mechanisms are still much needed to handle sudden increases in load for a given network and resource deployment.
The current EPS system has congestion control mechanisms applicable at the mobility management and session management levels. At least these levels will also require congestion handling in the NexGen network.

2
Proposal

To avoid the problems listed above, it is proposed to add the need for congestion control in the architectural requirements section of the TR, and also to include the need to study solutions for congestion control under the mobility framework and session management key issues.
***************** START OF CHANGES ******************
4.1
High level Architectural Requirements
Editor's Note: This clause will document high-level architectural requirements that guide the architecture study.
The architecture of the “NexGen” network shall
1) Support the new RAT(s), the evolved LTE, and non-3GPP access types. GERAN and UTRAN is not supported.
a) As part of non 3GPP access types, WLAN access and Fixed access shall be supported. Support for satellite access is FFS.
2) Support unified authentication framework for different access systems. 

3) Support multiple simultaneous connections of an UE via multiple access technologies.
4) Allow independent evolutions of core network and RAN, and minimize access dependencies.

5) Support a separation of Control plane and User plane functions.

6) Support IP connectivity services and connectivity services for data units other than IP, which ones are FFS.
7) Leverage techniques (e.g. Network Function Virtualization and Software Defined Networking) to reduce total cost of ownership, improve operational efficiency, energy efficiency, and simplicity and flexibility for offering new services.
8) Efficiently support different levels of UE mobility (including stationary UE(s)) / service continuity. 

9) Support different levels of resilience for the services provided by the network. 

10) Support different means for reducing UE power consumption while UE is in periods with data traffic as well as in periods without data traffic.

11) Support services that have different latency requirements between the UE and the PDN.
12) Minimize the signalling (and delay) required to start the traffic exchange between the UE and the PDN, i.e. signalling overhead and latency at transition from a period where UE has no data traffic to a period with data traffic.
13) Support mechanisms to handle congestion due to high levels of signalling.
14) Efficient network support for a large number of UEs in periods without data traffic.
15) Support network sharing.
16) Support roaming.
a) As part of roaming, the architecture shall support both routing of user traffic entirely via the VPLMN and routing of the user traffic back to the HPLMN. 

17) Support broadcast services.
18) Support network slicing.
19) Support Architecture enhancements for vertical applications.
20) Support dynamic scale-in /scale-out.
***************** NEXT CHANGE ******************
5.3
Key Issue 3: Mobility Framework 

5.3.1
Description 

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 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 at least study: 

-
Mobility management signalling for:

-
UE/User registration to the network;

-
Support of reachability to enable mobile terminated communication; 

-
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.

NOTE: Defining the 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, low mobility, no 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;
-
Methods to control congestion resulting from high levels of mobility management signalling between the UE and the NexGen core.
-
How to minimize the access network dependencies;

-
Mobility support in roaming scenarios;

-
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. 
***************** NEXT CHANGE ******************
5.4
Key issue 4: Session Management

5.4.1
Description

The session management is responsible for the setup of the IP or non-IP traffic connectivity for the UE as well as managing the user plane for that connectivity. Scenarios and mechanism on connectionless traffic transmission will also be investigated.

Solutions to this key issue will study the following aspects:

-
Session management model, including: 

-
describe UE related states and high-level procedures between the UE, AN and CN for session management, including establishing, maintaining and terminating both UE non-IP connectivity and IP connectivity in the NexGen system architecture.

-
how sessions are established on-demand instead of by default when attaching to the network 

-
session connection model, including identifying user plane functionality needed to provide IP and non-IP connectivity (e.g. IP anchor, tunnelling, etc.)

-
How session management work for UEs connected via multiple accesses and via multiple connectivity, including providing multiple simultaneous traffic connectivity for the UE

-
Identify the correlation between session management and mobility management functionality, including:

-
studying whether separation of session management and mobility management is possible, and 

-
identifying the interactions between session management and the mobility framework required to enable the various mobility scenarios (including those where efficient user plane path, as defined in TR 22.864 clause 5.1.2.2, is used) while minimizing any negative impact on the user experience
-
Describe how the session management and mobility management can be decoupled for scenarios requiring it, if identified feasible as above. 
-
Investigate solutions to minimize signalling for scenarios with short data bursts.
- 
Investigate solutions to control congestion resulting from high levels of session management signalling between the UE and the NexGen core.
-
Session management in roaming scenarios, both for services available in/from the visited operator and for services available in/from the home operator, and for services by 3rd parties
***************** END OF CHANGES ******************
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