SA WG2 Temporary Document

Page 7

SA WG2 Meeting #114
S2-162144
11 - 15 Apr 2016, Sophia Antipolis, France
(revision of S2-161998)
Source:
China Mobile, AT&T, Telecom Italia, CATR, Nokia, Sprint, Huawei, Intel, ZTE
Title:
Key issue-support of mobile edge computing
Document for:
Approval

Agenda Item:
6.10.0

Work Item / Release:
NextGen/R-14

Abstract of the contribution: This proposal is about introducing a key issue to enable mobile edge computing. The intent of the proposal is to enable support for the application and content from the edge network to meet the latency requirement, reduce the transport network burden, and provide value-added service at the edge. 
Motivation

In order to reduce the latency in service delivery, reduce the transport network load, introduce support for application and content from the edge network, and enable inter-working with 3rd parties for value-added services, it is necessary that certain network functions or traffic processing functionalities have to reside at the Edge of the mobile network domain. This motivates the introduction of the so called “mobile edge computing” 
Refer to the following blog for additional information on mobile edge computing:

https://blog.meccongress.com/mobile-edge-computing/about-mobile-edge-cloud-computing-an-introduction/ 

Current Practice in SDO/Organizations

In ETSI, the Mobile Edge Computing (as for example developed by ETSI ISG Mobile Edge Computing in [1], [2] and [3]) has been studied since the end of 2014, and expected to be completed by the end of 2016. ETSI ISG MEC has been working on the MEC related terminology, technical requirements, framework and a reference architecture, and service scenarios.

[1] http://www.etsi.org/deliver/etsi_gs/MEC/001_099/001/01.01.01_60/gs_MEC001v010101p.pdf

[2] http://www.etsi.org/deliver/etsi_gs/MEC/001_099/002/01.01.01_60/gs_MEC002v010101p.pdf

[3] http://www.etsi.org/deliver/etsi_gs/MEC/001_099/003/01.01.01_60/gs_MEC003v010101p.pdf

NOTE: 
These are the links to the final published version of the ETSI ISG MEC Group Specifications. ETSI ISG MEC is currently working further on the follow-up to this first set of work.
The following sentences are from the ETSI paper (Mobile-Edge Computing (MEC); Service Scenarios), providing the motivation of studying mobile edge computing.
“The MEC aims to reduce latency, ensure highly efficient network operation, service delivery and ultimate personal experience.
The Mobile-Edge Computing environment creates a new value chain and an energized ecosystem, which in turn can create new opportunities for mobile operators, application and content providers whilst enabling them to play complementary and profitable roles. Based on innovation and business value, this value chain will allow all players to benefit from greater cooperation and better monetize the mobile broadband experience.

Mobile Operators can open up the radio network edge to third-party partners, allowing them to rapidly deploy innovative applications and services towards mobile subscribers, enterprises and other vertical segments.”
NGMN provided some description on the intelligence on the edge in the 5G White Paper. The MEC is explored by NGMN P1 WS1 E2E Architecture team at the beginning of 2016, with the discussion on use cases, high level architecture and requirements, etc.

The ITU-T IMT-2020 Focus Group had identified some standards gap of MEC in 2015, e.g., inter-edge mobility, mobile edge application service management. And it has started to develop the use cases and related key technologies in the beginning of 2016. 
Proposal

Proposal 1: The mobile edge computing should be introduced as a set of changes to existing key issues when the NextGen System is designed at the beginning. Additionally, an annex is included to allow to capture high-level aspects related to MEC within the study. If required, the annex could be updated with the related SDO progress.

Proposal 2: MEC should support operator and 3rd party services deployed at the edge network.
It is proposed to add the following text to the TR 23.799 “Study on Architecture for Next Generation System” V0.3.0.
* * * 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 “Next Gen” 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 transmission of IP packets, non-IP PDUs and Ethernet frames.
NOTE: This requirement assumes a point-to-point link between the UE and the data network.

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
Support services (e.g. 3rd party applications) located within the operator domain close to the edge of the network to access traffic from UEs with specific latency requirements and to access relevant UE- and network-related information.

13
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.

14
Support optimized mechanisms to control (includes avoiding) signalling congestion.
15
Efficient network support for a large number of UEs in periods without data traffic.
16
Support network sharing.
17
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. 

18
Support broadcast services.
19
Support network slicing.
20
Support Architecture enhancements for vertical applications.
21
Support dynamic scale-in /scale-out.
22
Minimize energy consumption in the overall network operation.
NOTE: 
Specific architecture work resulting from the previous requirement may have to be addressed by SA2, SA5 or both.
23
Support critical communications, including mission-critical communications.
* * * Next change * * * *

5.2
Key issue 2: QoS framework
5.2.1
Description
This key issue should study the QoS framework for the system architecture i.e. the required functions (in both CP and UP) and a functional split between UE, Access Networks and CN, and any necessary QoS related signaling between those functions. The QoS framework should enable the operator to provide QoS for the wide range of use cases is expected to be fulfilled by the NextGen architecture.

The architecture should support QoS in such a manner that it fulfils the following principles:
-
Solution for QoS framework should allow ease of reuse of Next Generation core for various access technologies (i.e. 3GPP access, non-3GPP access).
-
Solution for QoS framework should allow independent evolution of core and access technologies (i.e. 3GPP access, non-3GPP access).
-
Solution for QoS framework within NextGen core network is not access specific.
-
Solution for QoS framework enables optimal service level quality as per application needs, optimizing network capacity utilization.
Editor’s Note: There may be interactions with key issue on network capability exposure (i.e. QoS for 3rd party applications).
-
A QoS framework that can provide adequate QoS handling for:

-
Services whose characteristics have been explicitly provided to the 3GPP system (e.g. via Rx interface).
-
Services/applications whose characteristics have been explicitly deduced by the 3GPP system.
-
Services whose characteristics have been implicitly deduced by the 3GPP system (e.g. by subscription).

-
Applications with non-deducible service data flows.

Solution for QoS framework should identify proper QoS granularities (e.g. per-UE, per-flow) and QoS parameters (e.g. maximum bit rate, guaranteed bit rate, priority level)
Editor’s Note: The need and the solutions for inter system change between NextGen and EPS are expected to be studied in other key issues, e.g. those on migration and coexistence with legacy systems. Depending on the outcome of interworking, QoS mapping between NextGen and EPS QoS framework should be specified.
In terms of description the candidate solutions should clarify the following items:
-
Functions: the required functions (including both CP and UP) and a functional split between UE, Access Networks and CN.

-
Functional entities: indication of QoS control points, QoS enforcement points and the associated reference points.
-
QoS model: how is QoS handled on each reference point (e.g. per packet, per flow, aggregation of flows etc.).
-
QoS characteristics: the list of parameters (e.g. maximum bit rate, guaranteed bit rate, priority level) needed for the QoS framework.
-
QoS related information exchange: how is QoS information conveyed to entities where it is enforced (e.g. to UE, to RAN, or to user plane gateways).
-
Traffic identification: how is traffic identified (e.g. means beyond traffic identification based on L3/L4 information such as the IP-5-tuple for IP traffic) at the various QoS provisioning/enforcement points and at what level (e.g. per packet, per flow or as an aggregate of flow etc.) for both uplink and downlink direction? How is traffic identified at the UE for both uplink and downlink direction?

-
Traffic separation: how is traffic separation achieved (in the core as well as on the CN-RAN interface) for QoS treatment; solutions shall also clarify the granularity of the traffic separation.
-
QoS support for applications located within the operator domain.
It should be noted that the items listed above are not exhaustive.
* * * 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 NextGen 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 provide connectivity between UE and its communication peer (e.g. other UE, application located within the operator domain, etc) that can satisfy the latency requirements of UE’s services.
* * * Next change * * * *

5.5
Key issue 5: Enabling (re)selection of efficient user plane paths
5.5.1
Description

TR 22.864 (SMARTER NEO) has several requirements for efficient user plane paths. These requirements apply to communication between UEs attached to the same network, between a UE and a host in the Internet, and between a UE and a service providing entity residing close to the network edge.

This key issue will study solutions for selection of anchor point to achieve efficient user plane path, as well as enablement of reselection of anchor point to achieve efficient user plane path with minimum service interruption. A possible cause for user-plane path reselection can be UE mobility causing the current user plane path to become inefficient.

The criteria for user-plane path efficiency depend on application requirements and operator policies.
Solutions for this key issue will study at least the following items:
-
How to identify traffic for which (re)selection of efficient user plane path is needed.
-
Reselection of user-plane paths between UEs attached to the same network when the previous paths become inefficient.

-
Reselection of user-plane path between a UE attached to the mobile network and communication peers outside of the mobile network (e.g. Internet hosts) when the previous path becomes inefficient.
-
Reselection of user-plane path between a UE and a service hosting entity residing close to the edge (including the radio access network) when the previous path becomes inefficient.
-  Reselection of user-plane path between UE and communication peers when the previous path is not able to meet the latency requirement of the UE’s service.
-
Minimising impact to the user experience (e.g. minimisation of interruption time and loss of packets) when changing the anchoring point for some or all packet data connections of a UE.
-
Interactions with session management, session continuity and/or mobility management framework.
-
Architecture impact on interaction of the session management and/or mobility management framework with the functional entity that manages application hosted within the operator domain, i.e., close to the edge, during the selection and reselection of the user plane path, in order to minimise the impact to the user experience.
* * * Next change * * * *

5.9
Key Issue 9: 3GPP architecture impacts to support network capability exposure
5.9.1
Description
The next generation system is expected to accommodate various services and 3GPP TRs 22.861 [4], 22.862 [5], 22.863 [6] will continue to define requirements for key service categories, i.e. massive IoT, critical communications, and enhanced mobile broadband, respectively. To allow the 3rd party/UE to access information regarding services provided by the network (e.g. connectivity information, QoS, mobility, etc.) and to dynamically customize the network capability for different diverse use cases within the limits set by the operator, the next generation system should provide suitable access/exchange of network/connectivity information (e.g. via APIs) to the 3rd party/UE.

Solutions for this key issue will study the following aspects (non-exhaustive list):

-
Define network capability exposure framework
-
Identify the mechanisms and interfaces to expose network capabilities to the 3rd party and/or UEs-
Identify the network information that can be provided to 3rd party ISPs/ICPs and to the UE to enable more customized and efficient service provision
-
For any identified information, how the operator network to acquire information and to allow the 3rd party and/or UE to access these information
-
How to create the network slice based on the requirement of the 3rd party or customize network function on-demand
Editor's Note: whether the above bullet involves possible work of SA2 is FFS.
-
Support the existing network capability exposure within the next generation system architecture

-
Support APIs for exposure of new network capabilities within the next generation system
-
Support exposure of UE/&Network information to applications hosted within the operator domain (e.g. for the purpose of locating the UE within the mobile network or interacting with UE traffic) without disclosure of sensitive UE identity information.
NOTE 1:
Exposure of new system capabilities will be studied based on the exposure requirements captured in 3GPP TRs 22.861 [4], 22.862 [5], 22.863 [6], 22.864 [7].
NOTE 2:
APIs are not necessarily in the scope of 3GPP.

Solutions for this key issue will assume that the next generation system should be able to expose network capabilities to the 3rd party applications located within the operator domain close to the edge of the network, or outside the operator domain and to the UE and enable exchange of information in a secured way.
* * * Next change * * * *

5.11
Key issue 11: Charging
5.11.1
Description

Mobile System Architecture cannot be considered complete without having appropriate charging support. While the charging requirements in Next Generation System are expected to be similar in nature to LTE/EPC, depending upon the Next Gen System Architecture how, where and when charging data gets collected and communicated can be different. This key Issue will look into the architectural aspects of collection of charging data. 

The architecture shall support both Online and Offline charging. In addition it shall support various charging models including

-
Application based charging / Group of Applications based charging
-
Volume based charging
-
Time based charging
-
Volume and time based charging
-
Session based charging
-
Event based charging
-
Access specific charging
-
No charging
-
Third party charging (sponsored data)
-
Applications hosted within the mobile network
Only high level architectural aspects of charging are expected to be captured in SA2. Detailed charging architecture and solutions will be developed by SA5.
* * * Next Changes * * * *

Annex X: Support of mobile edge computing
For the efficient delivery of certain operator/3rd party content related services, there is a need to deploy services and traffic-handling capabilities close to the edge of the network to reduce latency and reduce the load on the transport network. Enabling "Mobile Edge Computing (MEC)" helps achieve this goal by deploying such applications close to the edge of the network. The design of NextGen System should enable MEC from the very beginning, so that this functionality could be deployed in a flexible manner, leveraging also Network Function Virtualization (NFV).
The necessary functionality to support this is addressed as part of a number of key issues, including:

-
Key issue 2: QoS framework
-
Key issue 4: Session management
-
Key issue 5: Enabling (re)selection of efficient user plane paths
-
Key Issue 9: 3GPP architecture impacts to support network capability exposure
-
Key issue 11: Charging
* * * End of Changes * * * *
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