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Recommendation ITU-T Y.2018 

Mobility management and control framework and architecture 
within the NGN transport stratum 

 

 

 

Summary 

Recommendation ITU-T Y.2018 specifies the architecture and functional requirements for the 
management of logical location information, as defined in Recommendation ITU-T Q.1707 and 
control of mobility in the NGN transport stratum. It addresses all types of device mobility as defined 
in Recommendation ITU-T Q.1706. It draws heavily from Recommendations ITU-T Q.1707, 
ITU-T Q.1709, and ITU-T Q.1708, but maps their content into the framework provided by 
Recommendation ITU-T Y.2012. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 
operating and tariff questions and issuing Recommendations on them with a view to standardizing 
telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 
mandatory provisions (to ensure e.g., interoperability or applicability) and compliance with the 
Recommendation is achieved when all of these mandatory provisions are met.  The words "shall" or some 
other obligatory language such as "must" and the negative equivalents are used to express requirements. The 
use of such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may 
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, 
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others 
outside of the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had received notice of intellectual property, 
protected by patents, which may be required to implement this Recommendation. However, implementers 
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the 
TSB patent database at http://www.itu.int/ITU-T/ipr/. 
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Recommendation ITU-T Y.2018 

Mobility management and control framework and architecture 
within the NGN transport stratum 

1 Scope 

This Recommendation describes an architecture of mobility management and control functions 
(MMCFs) for the NGN transport stratum. This architecture includes the definitions of the functional 
entities of MMCF and the scenarios for interactions with the other NGN functional components: 
NACF, RACF, SCF and the access and core transport functional blocks within the forwarding 
plane. This Recommendation considers the types of mobility management described in 
[ITU-T Q.1706]. This version of the Recommendation is limited to mobility of a single device, as 
opposed to the movement of sessions from one device to another (session mobility). It is further 
limited, as indicated by the Recommendation title, to support of IP-based mobility in the transport 
stratum. In this it differs from [ITU-T Q.1707] in that the latter also considers support of mobility in 
the service stratum. This Recommendation provides mechanisms to achieve seamless mobility if 
network conditions permit, but does not provide any mechanism to deal with service adaptation if 
the post-handover quality of service is degraded from the quality of service before handover. 

This Recommendation uses the term "location information". That information is currently limited to 
logical location information as defined by clause 6.3.2 of [ITU-T Q.1707]. The management of 
physical (geographic) location information is for further study. 

This Recommendation assumes that mobility is a service, explicitly specified by parameters in the 
user service profile. This Recommendation makes no assumption as to whether the mobility service 
parameters are located in the transport user profile or the service user profile, but assumes that they 
are accessible to the functional entities that need to use them. 

This Recommendation is not dependent on specific access technologies, and supports handover 
across different technologies. 

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 
reference in this text, constitute provisions of this Recommendation. At the time of publication, the 
editions indicated were valid. All Recommendations and other references are subject to revision; 
users of this Recommendation are therefore encouraged to investigate the possibility of applying the 
most recent edition of the Recommendations and other references listed below. A list of the 
currently valid ITU-T Recommendations is regularly published. The reference to a document within 
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T Q.1706]  Recommendation ITU-T Q.1706 /Y.2801 (2006), Mobility management 
requirements for NGN. 

[ITU-T Q.1707]  Recommendation ITU-T Q.1707/Y.2804 (2008), Generic framework of 
mobility management for next generation networks. 

[ITU-T Q.1708]  Recommendation ITU-T Q.1708/Y.2805 (2008), Framework of location 
management for NGN. 

[ITU-T Q.1709]  Recommendation ITU-T Q.1709/Y.2806 (2008), Framework of handover 
control for NGN. 

[ITU-T Y.2012]  Recommendation ITU-T Y.2012 (2006), Functional requirements and 
architecture of the NGN release 1. 
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2 Rec. ITU-T Y.2018 (09/2009) 

[ITU-T Y.2014]  Recommendation ITU-T Y.2014 (2008), Network attachment control functions 
in next generation networks. 

[ITU-T Y.2111]  Recommendation ITU-T Y.2111 (2008), Resource and admission control 
functions in next generation networks. 

[IETF RFC 4282] IETF RFC 4282 (2005), The Network Access Identifier. 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 handover [ITU-T Q.1706]. 

3.1.2 seamless handover [ITU-T Q.1706]. 

3.1.3 service continuity [ITU-T Q.1706]. 

3.2 Terms defined in this Recommendation 

NOTE – For convenience, this Recommendation uses the terms "mobility" and "mobile UE" to imply service 
continuity at a minimum, with the intent to achieve seamless handover. This is explicitly contrasted with 
nomadicity, although the latter is included in the broader definition of [ITU-T Q.1706]. 

This Recommendation defines the following terms: 

3.2.1 access service authorizer: A network operator that authenticates a UE and establishes the 
UE's authorization to receive Internet service. 

3.2.2 access service provider: The operator of the access network to which the UE is attached. 

3.2.3 adaptive QoS resource management: The network capability which may afford dynamic 
QoS assurance to mobile UE according to network capability, user preference and service 
administration policies during handover. With this capability, the network may dynamically change 
the QoS resources granted to the individual flows of a session upward or downward within the 
range set by the application. 

3.2.4 anchor point: A location in the forwarding plane above which movement of the terminal 
equipment within a certain topological scope is masked by the provision of mobility service at 
layer 3. "Above" means "on the side away from the user equipment (UE)". There may be more than 
one anchor point on the path between the UE and a correspondent entity. 

3.2.5 anchoring network: The network within which an anchor point resides. 

3.2.6 candidate access point (or network): An access point or network being evaluated as a 
possible new point of attachment (new serving access network) after handover. 

3.2.7 handover latency: A delay in delivery of user data during handover due to the use of 
buffering as part of the handover procedure. 

3.2.8 handover quality: The degree of impairment experienced by the user during the period of 
handover. This can range from cut-off (loss of service continuity) to a degree of impairment 
unnoticeable by most users. The latter condition is taken as the working definition of seamless 
handover. 

3.2.9 host-based mobility: A mode of operation whereby the mobile UE takes an active role in 
the provision of mobility service at layer 3, in particular by contacting the mobile service provider 
directly to invoke this service after gaining network access. 

Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T Y.2018 2009

http://www.avadocuments.com/doc/itu-t-y-2018-2009
http://www.avadocuments.com/doc/itu-t-y-2018-2009


 

  Rec. ITU-T Y.2018 (09/2009) 3 

3.2.10 integrated scenario: A scenario in which the same AAA infrastructure is used to authorize 
both transport and mobility service, so that a common set of user credentials is used to gain access 
to both services. 

3.2.11 mobility service authorizer: A network operator that authenticates a UE and establishes 
the UE's authorization to receive mobility service. It is assumed in the network-based case that this 
authorization covers the affected components both in the anchoring network and in the access 
network. 

3.2.12 mobility service provider: A network operator that provides mobility service. In the case 
of network-based mobility, this term refers specifically to the operator of the anchoring network, 
taking note that the access service provider is actually the operator of the equipment providing the 
tunnel lower end. 

3.2.13 network-based mobility: A mode of operation whereby the mobile UE does not take an 
active role in the provision of mobility service at layer 3.  

3.2.14 post-handover quality of service: The quality of service experienced after any transient 
conditions due to handover have passed. 

3.2.15 proactive QoS reservation: Reservation of QoS resources in advance of handover. 

3.2.16 serving access point (or network): The access point (or network) providing service to the 
UE before handover. 

3.2.17 split scenario: A scenario in which mobility service is authorized by a separate AAA 
infrastructure from that which authorizes transport service. Thus, in general two sets of user 
credentials are required to complete the authorization process. This Recommendation assumes that 
the credentials for mobility service are obtained from the UE during the network attachment 
process, but leaves the details to other Recommendations. 

3.2.18 target access point (or network): An access point or network which has been selected as 
the intended new point of attachment (new serving access network) after handover. 

3.2.19 tunnel: An IP-in-IP tunnel as provided by the various varieties of mobile IP. 

3.2.20 tunnel lower end: The end of the tunnel closest to the UE. 

3.2.21 tunnel upper end: The end of the tunnel furthest from the UE, coinciding with the anchor 
point. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

4.1 Functions 

HCF  Handover Control Functions 

HDF  Handover Decision Function 

L2HCF  Layer 2 Handover Control Function 

L3HCF  Layer 3 Handover Control Function 

L3HEF  Layer 3 Handover Execution Function 

4.2 Functional entities 

ABG-FE Access Border Gateway Functional Entity 

AM-FE  Access Manager Functional Entity 
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AN-FE  Access Node Functional Entity 

AR-FE  Access Relay Functional Entity 

EN-FE  Edge Node Functional Entity 

HDC-FE Handover Decision and Control Functional Entity 

HGWC-FE Home Gateway Configuration Functional Entity 

IBG-FE  Interconnection Border Gateway Functional Entity 

L2HE-FE Layer 2 Handover Execution Functional Entity 

MLM-FE Mobile Location Management Functional Entity 

NAC-FE Network Access Configuration Functional Entity 

NID-FE  Network Information Distribution Functional Entity 

NIR-FE  Network Information Repository Functional Entity 

PD-FE  Policy Decision Functional Entity 

PE-FE  Policy Enforcement Functional Entity 

TAA-FE Transport Authentication and Authorization Functional Entity 

TLM-FE Transport Location Management Functional Entity 

TRC-FE Transport Resource Control Functional Entity 

TRE-FE Transport Resource Enforcement Functional Entity 

TUP-FE Transport User Profile Functional Entity 

4.3 Functional blocks 

A-MMCF MMCFs as they relate to the network providing access to the UE and to the lower 
tunnel end-point 

C-MMCF MMCFs as they relate to the mobile subscriber's home network and to the upper tunnel 
end-point 

MMCF  Mobility Management Control Functions 

NACF  Network Attachment Control Functions 

RACF  Resource Admission and Control Functions 

SCF  Service Control Function 

TF  Transport Functions 

NOTE – The TF are sub-components of the access transport and core transport blocks respectively. No 
functional entities are specified within the TF themselves. 

4.4 Other 

AAA Authentication, Authorization, and Accounting. 

HMIPv6 Hierarchical Mobile IP for IP version 6. See [b-IETF RFC 4140]. 

MIPv4 Mobile IP for IP version 4. See [b-IETF RFC 3344]. 

MIPv6 Mobile IP for IP version 6. See [b-IETF RFC 3775]. 

MLM-FE(C) An instance of the MLM-FE performing the Central mobile location management 
role. 
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  Rec. ITU-T Y.2018 (09/2009) 5 

MLM-FE(P) An instance of the MLM-FE performing the Proxy mobile location management 
role. 

PMIPv6 Proxy mobile IP. See [b-IETF RFC 5213]. 

UE User equipment 

5 Conventions 

May: In this Recommendation, "may" is a normative term indicating an optional condition or 
behaviour. 

Can: In this Recommendation, "can" is an informative term indicating a condition or behaviour that 
will potentially be encountered within the environment to which this Recommendation applies. 

6 Architecture model and concepts 

6.1 General concepts 

Figure 1 shows the incremental high-level functional architecture required for mobility management 
and control in the NGN transport stratum. Details of the general NGN architecture have been 
omitted to bring out the relevant points. 

Y.2018(09)_F01

NACF

HGWC-FE

TUP-FE

TAA-FE NAC-FE

TLM-FE

AM-FE

MMCF

MLM-FE

HCF

RACF

PD-FE

TRC-FE

UE

AR-FE

AN-FE EN-FE ABG-FE IBG-FE

L2 transport
functions

L3 transport
functions

Packet transport
functions

Access transport Core transport

Control plane
Forwarding plane

 

Figure 1 – Position of mobility management and control 
in the NGN transport stratum architecture 

The mobility management and control function (MMCF) shown in Figure 1 is divided into two 
major functions: mobile location management and handover control.  

The handover control functions (HCF) are used to provide session continuity for ongoing sessions 
of the moving UE. To provide good handover quality, the handover control operations must 
minimize data loss and handover latency during the handover of the UE. 

Appendix I describes at a high level the application of the MMCF to a number of handover 
scenarios. 
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6.2 IP mobility management selection principles 

The mobility mechanisms supported within an NGN operator's network and that of its roaming 
partner depend upon operator choice. 

6.2.1 Static configuration of mobility mechanism 

A statically configured mobility mechanism may be specific to the access type and/or roaming 
agreement. The information about the mechanism to be used in such a scenario is expected to be 
provisioned into the UE and the network. Mobility service with session continuity may not be 
possible if there is a mismatch between what the UE expects and what the network supports. For 
example, if a network only supports a host-based mobility protocol and the UE does not support it, 
mobility is not supported for the UE. 

6.2.2 Dynamic configuration of mobility mechanism 

If the network is able to support multiple IP mobility management mechanisms, the appropriate 
mechanism must be selected upon initial attachment and when handover occurs. Two cases are 
identified: 

a) UE and network support a common mobility management mechanism: 

 In this case, one or more mobility management mechanisms may be supported by both UE 
and network. The choice of which one to use is determined by the operator's policy. This 
may be done as follows: 

• If the UE indicates support of network-based mobility only and the network supports 
network-based mobility, then a network-based mobility protocol is used for providing 
connectivity, and persistent IP address preservation is provided. 

• If the UE indicates support of both network-based and host-based mobility, the 
operator's policy decides which one will be used. 

 One possible way to indicate IP mobility mechanisms to be supported in the UE and 
network is through the AAA process, but the detailed mechanism for indicating the 
mobility mechanism is out of scope of this Recommendation. 

b) UE and network do not support a common mobility mechanism, or UE support is not 
indicated: 

 In this case, there are two choices for the network, depending on the operator's policy: 
reject network access for the UE or enforce network-based mobility. 

6.3 High level functions 

6.3.1 Network attachment control functions (NACF) 

6.3.1.1 Network access authentication 

When a UE establishes a connection to an NGN access network, the user authentication and 
authorization procedure will be performed for the network access. In order to identify each UE, a 
user identifier associated with the UE will be offered in signalling. Various types of user identifier 
may be used as defined in [ITU-T Q.1707], and support of the network access identifier (NAI) 
based on [IETF RFC 4282] is required if 3GPP Evolved Packet Core compliance is needed. 
Authentication defines the process that is used for access control, i.e., to permit or deny a UE to 
attach to and use the resources of an NGN. Two authentication types are defined: implicit 
authentication and explicit authentication (see [ITU-T Y.2014]). In explicit authentication, the 
authentication signalling is executed between the UE and TAA-FE in NACF. Examples of 
authentication signalling and its procedures are described in [b-IETF RFC 3748] and [b-3GPP 
TS 33.234]. 
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6.3.1.2 Mobility service authentication and authorization 

Mobility service is separate from transport service, and is controlled by additional parameters in the 
user profile. In general, the user has separate identifiers for transport service and mobility service. 

Mobility service authentication may be integrated into or separated from network access 
authentication. In the integrated scenario, mobility service and network access are authenticated by 
the same operator. The transport user identifier will be the same as the mobility service subscriber 
identifier. 

In case of the split scenario, authentication for the mobility service and network access 
authentication are performed separately. In this scenario, after network access authentication is 
finished, mobility service authentication will be performed by the mobile service authorizer. 

6.3.1.3 IP address allocation 

IP address may be configured in two different approaches. In order to support mobility in the NGN, 
two kinds of IP addresses need to be allocated, a persistent IP address and, in the host-based case, a 
temporary IP address. The persistent IP address is allocated in the anchoring network while the 
temporary IP address is allocated when a UE attaches to an access network which has a different 
subnet prefix from the persistent IP address allocated to the UE. The persistent IP address is 
persistently maintained for a UE regardless of its movement within a given scope, which may be 
global or local to a given network, whereas the temporary IP address may be changed whenever the 
UE attaches to a new subnet. 

The persistent IP address is a persistent logical location identifier and the temporary IP address is a 
temporary logical location identifier in terms of the definition in clause 6.3.2 of [ITU-T Q.1707]. 

Details of the address allocation process are provided in the sub-clauses of clause 7.2. 

The NAC-FE in NACF may be responsible for retrieving both IP addresses in NGN. NAC-FE 
assignment of the persistent address is required only if none is present amongst the mobility service 
parameters retrieved by the TAA-FE. The NAC-FE may bind the information between the mobility 
service subscriber ID and both IP addresses and send the binding information to the MLM-FE(P) 
via the TLM-FE to trigger handover. 

In network-based mobility, a UE always needs to be allocated and configured with a persistent IP 
address, but a temporary IP address is not required. 

6.3.2  Resource and admission control functions (RACF) 

RACF is responsible for resource and admission control in NGN. When a UE attaches to an access 
network or moves to another access network, an admission decision is required for the access 
network. If the decision is to admit, appropriate network resources must be reserved. Network 
resources should be dynamically configured according to the new access network that a mobile UE 
attaches to. The handover decision and control functional entity (HDC-FE) requests RACF to re-
provision the resource and QoS for the flows of the moved UE. For that purpose, the HDC-FE is 
required to submit binding information for the flows of the moved UE to the PD-FE in RACF. If the 
original session information is not visible at the resource and QoS enforcement points of RACF, 
RACF is required to have the capability to provision resources and QoS for the aggregated flows. 

NOTE – Some access technologies manage QoS locally rather than through RACF for movements within a 
limited scope. 

The mobility architecture in this Recommendation supports: 

• proactive QoS resource reservation;  

• adaptive QoS resource management. 
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6.3.3  Mobility management and control functions (MMCF) 

The MMCF are responsible for mobility management and control in NGN. As defined in 
[ITU-T Q.1707], MMCF is composed of two sub-functions, LMF and HCF for location 
management function and handover control function, respectively. The LMF and HCF as defined in 
[ITU-T Q.1707] are composed of several functional entities which are described in clause 6.4.  

6.3.4 Mobility transport functions 

In order to support mobility in the NGN network, mobility-specific transport functions are needed 
in the forwarding plane of the transport stratum. These functions are defined in order to provide 
handover enforcement in the transport nodes.  

In this Recommendation, we define one functional entity to provide handover execution at layer 2, 
and a function embedded within the EN-FE, ABG-FE and IBG-FE to provide handover execution at 
layer 3. The definition of those mobility node functions makes it easier to explain forwarding plane 
procedures in mobility functional scenarios. 

6.4 Functional entities 

The functional entities required for support of mobility in the control plane of the transport stratum 
are: 

• mobile location management functional entity (MLM-FE); 

• handover decision and control functional entity (HDC-FE); 

• network information distribution functional entity (NID-FE); 

• network information repository functional entity (NIR-FE). 

The following functional entity has been defined within the forwarding plane of the transport 
stratum for support of mobility: 

• Layer 2 handover execution functional entity (L2HE-FE). 

In addition to the functions contained within the above-listed functional entities, the following 
function has been identified for support of mobility: 

• Layer 3 handover execution function (L3HEF), which is embedded within the EN-FE, 
ABG-FE, and IBG-FE in the forwarding plane and communicates with the HDC-FE. 

These functional entities and functions are described in the following clauses. 

6.4.1 Mobile location management functional entity (MLM-FE) 

The mobile location management functional entity (MLM-FE) has the following responsibilities: 

• in the case of network-based mobility, initiating location registration on behalf of the UE; 

• processing location registration messages sent from or on behalf of the UE; 

• optionally, maintaining the binding between the mobility service user ID and persistent IP 
address assigned to the UE; 

• management of the binding between the persistent address assigned to the UE and its 
temporary address, in the case of host-based mobility, or the address of the lower tunnel 
end point, in the case of network-based mobility; 

• optionally, holding two location bindings for the mobile UE by marking the binding for the 
serving network as active state and marking the binding for target network as standby state; 

• supporting separation of control and data plane by allowing the MLM-FE address and data 
forwarding end point address (i.e., tunnelling end point address) to be different;  

• indication of a new mobility location binding and distribution of binding information to the 
HDC-FE. 
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The MLM-FE has two roles, as proxy (MLM-FE(P)) and as the central instance (MLM-FE(C)). The 
MLM-FE(P) and MLM-FE(C) roles may be co-located in specific deployments providing only 
host-based mobility. The MLM-FE(C) provides a central point of contact for correspondent nodes 
(e.g., the SCF). The MLM-FE(P) and MLM-FE(C) together provide hierarchical location 
management. The MLM-FE(P) holds and updates the binding between mobile user ID, persistent 
address, and temporary/lower tunnel end point address. The MLM-FE(C) holds the binding between 
mobile user ID, persistent address, and address of the MLM-FE(P). The MLM-FE(P) may identify 
the corresponding MLM-FE(C) by extracting the home domain from the mobile user ID.  

The MLM-FE(P) consists of the following functions: 

• in the host-based case, it provides the first point of contact for location registration for 
mobile users. As such, it appears as a proxy for the MLM-FE(C) from the point of view of 
the UE, while appearing as a proxy for the UE from the point of view of the MLM-FE(C). 
The mobile UE obtains the address of the MLM-FE(P) in the attachment procedure; 

• in the network-based mobility case, the MLM-FE(P) acts as a proxy for the UE from the 
point of view of the network side; 

• the MLM-FE(P) supports IP-based paging to locate the mobile UE;  

• in the host-based case, the MLM-FE(P) may interwork between different mobility 
signalling protocols (e.g., due to a difference in IP versions supported) at the UE and at the 
MLM-FE(C); 

• signalling for location registration in the host-based case is secured through the security 
association between the UE and the MLM-FE(P). The security association is dynamically 
created based on the keying materials generated in the attachment procedure; 

• the MLM-FE(P) is responsible for requesting the HDC-FE to perform handover control as a 
consequence of mobile location registration or update; 

• the MLM-FE(P) may be the proxy of the UE for initiating route optimization, especially in 
the case of interworking between signalling protocols; 

• if there is a second anchor point between the UE and the anchor point to which the 
MLM-FE(C) corresponds, the MLM-FE(P) carries the additional address binding;  

• the MLM-FE(P) may be used to transform addresses within the signalling because of 
intervening NATs; 

• the MLM-FE(P) may be used to provide address anonymity to the UE. 

6.4.2 Handover decision and control functional entity (HDC-FE) 

The handover decision and control functional entity (HDC-FE) has three sub-functions: handover 
decision (HDF), layer 2 handover control (L2HCF), and layer 3 handover control (L3HCF). Their 
relationship is shown in Figure 2. 
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Figure 2 – Relations of HDC-FE sub-functions 

6.4.2.1 Handover decision function (HDF) 

The handover decision function (HDF) has the following responsibilities: 

• receiving a list of candidate access links for handover from the UE and invoking RACF to 
verify session QoS availability for each candidate access link for handover. In the case 
where the UE makes the handover decision, the HDF provides the acceptable subset of 
links to the UE; 

• requesting RACF to re-provision the resource and QoS for the sessions of the moved UE by 
submitting binding information to the PD-FE in RACF with the following options: 

– requesting to release resource and QoS configuration for the previous data path while 
configuring resource and QoS for the new data path; 

– requesting to leave the previous data path as it is while configuring resource and QoS 
for the new data path, which makes make-before-break handover possible; 

• requesting RACF to release resource and QoS for the data path which is verified not to be 
used anymore; 

• triggering handover upon request from the UE, in the case of network-triggered handover; 

• invoking handover action at the L2HCF in the case of intra-subnetwork handover, and at 
the L3HCF in the case of handover between subnetworks. 

6.4.2.2 Layer 2 handover control function (L2HCF) 

The layer 2 handover control function (L2HCF) communicates with the layer 2 handover execution 
functional entity (L2HE-FE) to perform the following: 

• relay link layer reports to the handover decision function; 

• upon request from the HDF, invoke handover action at the appropriate instance of the 
L2HE-FE. 

For movement within the same subnetwork, handover is at layer 2. In this case, the L2HCF may 
communicate with L2HE-FE instances to create media paths between them during the handover 
process. 
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6.4.2.3 Layer 3 handover control function (L3HCF) 

The layer 3 handover control function (L3HCF) communicates with the Layer 3 handover execution 
function (L3HEF) to perform the following: 

• upon request from the HDF, invoke and coordinate handover action at the appropriate 
instances of the L3HEF. 

6.4.3 Network information distribution functional entity (NID-FE) 

The network information distribution functional entity (NID-FE) communicates with the entity 
making the handover decision during the network discovery phase described in clause 7.1. The 
handover decision may be made either by the UE or by the HDC-FE. The NID-FE has the following 
responsibilities: 

• distributing handover policy, which is a set of operator-defined rules and preferences that 
affect the handover decisions taken by the UE or HDC-FE. 

 For example, a handover policy can indicate that vertical handover from E-UTRAN access 
to WLAN access is not allowed. It can also indicate e.g., that WiMAX access is preferable 
to WLAN access; 

• distributing other information provided by the NIR-FE. 

6.4.3.1 Network information repository functional entity (NIR-FE) 

The network information repository functional entity (NIR-FE) provides static information on 
neighbouring networks to the NID-FE to assist the access network discovery and selection decision. 
The information provided by the NIR-FE may include: 

• information on neighbouring access networks in the vicinity of the UE. These access 
networks are possible target networks for the potential handover from the current UE 
location. The information may include access network identifier, access type, operator who 
runs the network, security and network QoS capabilities, etc.; 

• information on attachment points (base stations, NodeB, access points, etc.) such as 
attachment point identifiers, L1/L2 address, bit rates supported, and network address 
configuration policy; 

• operator policies such as charging mode and rates (cost for the usage of the network), 
roaming agreements, mobility mechanism selection policies, etc. 

The means by which the NIR-FE acquires its information is out of the scope of this 
Recommendation. 

6.4.4 Additional functions required in the forwarding plane 

6.4.4.1 Layer 2 handover execution functional entity (L2HE-FE) 

The layer 2 handover execution functional entity (L2HE-FE) resides in the access transport 
functional block. It acts on commands from the HDC-FE to: 

• take access-technology-specific action as required to preserve flow continuity during 
handover; 

• complete handover execution in the direction toward the UE when it has determined that 
the UE has executed handover. 

In support of media independent handover (see [b-IEEE 802.21]), it also reports link layer events to 
the HDC-FE. 
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6.4.4.2 Layer 3 handover execution function (L3HEF) 

The layer 3 handover execution function (L3HEF) resides in the access transport and core transport 
functional blocks. It acts on commands from the HDC-FE to: 

• execute tunnel set-up, modification, or take-down during handover; 

• buffer user packets as required to preserve flow continuity during handover; 

• following handover, encapsulate user packets received from the UE (at the tunnel lower end 
in the case of network-based mobility) or from correspondent nodes (at the tunnel upper 
end) and forward them through the tunnel; similarly, decapsulate packets received from the 
tunnel and forward them to the UE (at the tunnel lower end in the case of network-based 
mobility) or to the correspondent node (at the tunnel upper end). 

6.5 Reference points 

Figure 3 shows the functions and functional entities described above along with the functional 
blocks and entities already defined in [ITU-T Y.2012]. The links between the functions indicate 
required information flows, identified by reference points M1 through M13. M1 through M8 and 
M13 are between MMCF entities and other entities. M9 through M12 are flows between entities of 
the MMCF. The set of links shown in Figure 3 is the superset of the links shown for individual 
scenarios in clause 7. 
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Figure 3 – Reference points and information flows involved 
in mobility management and control 

6.5.1 Reference point M1 between TLM-FE and MLM-FE(P) 

This information flow is used to distribute several types of information from the TLM-FE to the 
MLM-FE(P). The TLM-FE is assumed to be able to contact the NAC-FE via an internal reference 
point to obtain the persistent and temporary IP addresses (see clause 8.1.2 of [ITU-T Y.2014]). 
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