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The ChoiCe of MobiliTy SoluTionS
enabling iP-Session Continuity between heterogeneous  
Radio Access networks

3GPP and IETF introduced two network protocols — GTP and PMIP, to  
help operators support IP mobility in low-latency, higher data-rate, all-IP  
core networks that support real-time packet services over multiple  
access technologies. 

Another type of mobility protocol specified by the IETF is the host-based 
Mobile IP (MIP) where the UE is used to detect the movement and exchange 
Mobile IP signaling with the network to support IP-session continuity. 

Depending on operators’ near-term and long-term goals and the availabil-
ity of standards supported by clients, mobility approaches will be chosen 
accordingly by operators to maximize their subscriber experience while 
minimizing network costs and complexity at different stages of migration. 

Both GTP and PMIP (Proxy Mobile IP) based approaches rely on an all-IP 
core network to enable interworking mobility, while other standards and 
solutions heavily depend on clients’ implementation with additional hardware 
and software. The client-based approach requires coordinated and lockstep 
efforts from both operators and device vendors, making it more difficult to 
arrive at a short-term solution. 

With this concern, this paper deliberately leaves out the discussion of  
802.11u, Wi-Fi CERTIFIED Passpoint (which are focused on enabling roaming, 
not handoff) and MIP but concentrates on technical and economic attributes 
of GTP and PMIP based mobility to optimize the interworking between 
Wi-Fi and other networks in 3G and Evolved Packet Core (EPC). This paper 
presents operators’ selection criteria and key drivers when choosing one 
solution over another during the integration of various access technologies.

inTRoduCTion 
Operators are compelled to explore options to 
meet ever-rising mobile Internet data demand — 
including extending existing 3G networks, rolling 
out LTE macro networks, adding LTE small cells or 
integrating Wi-Fi into the mobile core for data offload. 
Each option provides either near-term or long-term 
alleviation to operators’ bandwidth predicament. 
Operators may deploy any combination of these 
solutions simultaneously or separately. 

Wi-Fi’s relatively low cost, simple architecture 
and usage of non-licensed spectrum makes it an 
attractive data solution for mobile operators to  
fulfill consumers’ immediate data demand.  
Pioneering mobile operators have started to roll  
out hotspots in large numbers and integrate Wi-Fi 
with their core networks, in addition to other  
solutions mentioned above. 

One of the key challenges that operators consider 
when integrating Wi-Fi into the mobile core is 
maintaining session continuity when handing off1 
between Wi-Fi and other access technologies such 
as WCDMA/HSPA, CDMA2000 1X, WiMAX and LTE.  

1   In the mobile world, handoff (mostly used in America) or handover (mostly used 
in UK) refers to the mobile device move from one radio cell to another without 
dropping voice or data services; roaming refers to the extension of connectivity 
service in a location that is different from the home location where the service 
was registered. In order to support roaming, a service agreement is necessary 
between different operators, and other technical factors are supported, such as 
user authentication, authorization, billing and mobility management; 

In the Wi-Fi world, handoff, handover and roaming, are all the same, referring 
to end users moving between different networks with or without supporting 
IP session continuity. With the same (unchanged) IP address, the IP session 
continuity can be achieved. 

In this paper, handoff, handover and roaming are used as in the mobile world.
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This is the same process as assigning an IP address to the UE in 
the visited network. It is the home GGSN’s responsibility to issue 
the same IP address to the UE after the move. Figure 1 shows 
the GTP-based high-level handover from a cellular network to a 
Wi-Fi network. 

The PMIP-based mobility mechanism requires entities in the 
network to communicate via PMIP-based interfaces. When the 
UE travels from one network to another, it doesn’t notice the 
movement due to the unchanged IP address and the mimic point 
of attachment in the visited network. 

This is analogous to a person moving to a new place along with 
his community. The location actually changed, but everything 
around the person in the new place looks like the same as 
at home. The person will not observe any difference and will 
continue to receive mails sent to the same address. 

However, changes occurred at the back end — a new local post 
office identical to the one at home is built and represents the 
moved person to communicate with the home post office for 
forwarding and receiving mails. As long as the person’s move is 
detected, the local post office informs the home post office and 
establishes a secure connection in between for communication. 
When any new mails destined to the person arrive, the home 
post office forwards them to the new local office, which then 
delivers the mails directly to the person. 

Two key roles are involved to support mobility — the Mobile 
Access Gateway (MAG) in the access network and the Local 

overview of GTP and PMiP
Operators are actively investigating solutions to not only integrate 
Wi-Fi into their mobile networks but also to support seamless 
handover from/to Wi-Fi and mobile networks. In the past few 
years, 3GPP has worked out specifications for the integration 
of Wi-Fi and 3GPP networks, most commonly based on the TS 
23.234 “I-WLAN” standard, and mobility management. 

In I-WLAN mode, MIP is supported to provide seamless roaming. 
However, I-WLAN specs only address the Wi-Fi interworking 
and mobility with 3GPP networks, leaving out non-3GPP access 
networks. To fill the gap, 3GPP has recently developed the EPC 
architecture to support the interworking and the mobility for 
these other access technologies. 

As defined in the EPC architecture, MIP, GTP and PMIP all 
support IP-session continuity. As mentioned earlier, due to the 
heavy overhead added to the UE and the lack of majority vendor 
support, MIP will not be explored in this paper. 

GTP and PMIP are network-based IP-level mobility protocols 
that support uninterrupted handoff by maintaining the same UE 
IP address when moving from one network to another. GTP was 
originally developed by ETSI for GPRS packet core architectures 
in late 1990s. It has lived on to become the fundamental protocol 
of 3GPP packet core and very widely deployed. 

Tailored for 3GPP networks, GTP is often criticized, mostly by 
non-3GPP communities, for not being a suitable mobility  
protocol for other non-3GPP access technologies. PMIP is a 
more inclusive MIP-based network mobility protocol defined by 
the IETF in late 2000s. It relies on the network, as does GTP, to 
track the host movement and initiate the mobility signaling to  
the mobile core. Since the standard’s finalization, PMIP has  
been established as the mobility protocol to accommodate 
various non-3GPP access technologies, such as Wi-Fi, CDMA, 
and WiMAX. 

The GTP-based mobility mechanism requires entities in the 
network to communicate via GTP-based interfaces. New  
tunnels are built and the same IP address for the UE is 
maintained to support mobility. All packets sent to a home 
network are routed to the UE via the home GGSN and the  
TTG/PDG in a visited network. 

To use the common post-office analogy for IP mobility, the home 
GGSN acts like the home post office and the TTG/PDG is the 
local post office. Any mail for the moved person is sent to the 
home PO first and forwarded to the local office, which knows 
the newly joined guest’s address. Although the person needs to 
request a new P.O. Box number after the move, the home office 
can assign the same number and the local office passes the 
same address number to the person. 
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FIGURE 1: High-level GTP-based mobility.
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Mobility Anchor (LMA) in the mobile core; or in the post office’s 
analogy, the local and the home post offices represent them. 
Figure 2 shows the PMIP-based high-level handover from a 
cellular network to a Wi-Fi network.

Highlighted here are some differences between GTP and PMIP 
supported mobility in EPC architectures (shown in Figure 3 & 4): 

•	GTP is per bearer based on individual packet data network 
(PDN), Network Layer Service Access Point Identifier (NSAPI) 
QoS and User, and PMIP tunnel is per PDN connection based 
on PDN and User 

•	  GTP requires the notion of bearer — each bearer will be 
mapped over serving gateway (SGW) to individual GTP tunnel to 
packet gateway (PGW), while PMIP uses SGW to determine the 
path based on user’s IP address and to aggregate all bearers’ 
packets into a single PDN connection 

•	  PDN connection data for GTP is encapsulated in GTP tunnel, 
while for PMIP, the data is encapsulated in a GRE over IP tunnel

•	  GTP planes are carried over UDP over IP, while PMIP control 
plane is carried directly over IP and user plane is carried over 
GRE over IP.

GTP supported mobility
As introduced above, GTP is an IP- based protocol specified in 
3GPP networks to allow end users to switch services from one 
access network to another while preserving IP-session continuity. 
It is a tunneling protocol over UDP/IP used to build GTP tunnels 
and map traffic into different tunnel flows from the SGSN to the 
GGSN in 3G architectures and from the SGW to the PWG in  
EPC architectures. 

To achieve mobility, the subscriber’s registration data is carried 
via GTP interfaces from the subscriber’s current (visited) SGSN 
to the home GGSN that is handling the subscriber’s session. The 
home GGSN maintains the same IP address for the subscriber, 
ensuring the delivery of packets destined to the subscriber in the 
visited network. 

Summarization of the mobility architecture for handoff between 
Wi-Fi and 3GPP core networks is illustrated in Figure 5. 
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FIGURE 2: High-level PMIP-based mobility.
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When a mobile UE moves to an area covered by WLAN services, 
the UE can make decisions to handover to the fast data network. 
A high-level description is specified below: 

•	The UE initiates the handover procedure and performs mutual 
authentication toward the TTG/PDG and operator network by 
using IKEv2/EAP-AKA

•	  The UE is authenticated via a 3GPP AAA server in the mobile 
core network

•	An IPSec tunnel is established between the UE and the  
TTG/PDG for user plane data traffic

•	  The UE requests an IP address by sending DHCP Discover 
message to the TTG/PDG, which creates and maps packet  
data protocol (PDP) context including IMSI and MSISDN to the 
home GGSN

•	The home GGSN sends PDP context including the UE IP 
address, TEID and DNS to the TTG/PDG

•	A GTP tunnel is established between the TTG/PDG and the 
home GGSN 

•	An IP address — the same IP address as the UE’s home IP 
address is then assigned to the UE via the DHCP Offer 

After successful migration to WLAN, the traffic destined to the UE 
is now sent from the home GGSN to the TTG/PDG in WLAN via 
GTP tunnels. The TTG/PDG will then forward received IP packets 
directly to the UE via the secure IPSec tunnel. 

Due to the same IP address assigned to the UE during the 
handover, the UE continues to receive IP packets without any 
session interruption. The original bearer in the home network, as 
specified by 3GPP, should be torn down after the UE moves —  
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FIGURE 4: GTP and PMIP protocol stacks comparison.
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FIGURE 5: Summarization of the roaming architecture between WLAN and 3GPP networks — GTP based mobility.
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A set of PMIP based interfaces, such as S2a and S2b, are 
implemented by the Ruckus SmartCell Gateway (SCG) and the 
PDSN/PGW to enable the seamless integration and handover 
between various access technologies. 

In this handover architecture, while the LMA (represented 
by PGW) is used to maintain a binding between the Home 
Address (HoA) of the UE and its point-of-attachment, the MAG 
(represented by the SCG) is introduced to ensure that the UE’s 
IP address and other IP configuration parameters are preserved 
after the move. A typical handover procedure from a mobile 
network to WLAN is described below: 

•	UE moves to WLAN and performs access authentication  
and authorization

•	UE provides the user identity (IMSI) and the secure IPsec  
tunnel between the UE and the MAG is set up

•	  UE requests an IP address using DHCP

•	MAG in WLAN sends a PBU message with its Proxy CoA to 
inform the LMA of the UE’s current point of attachment 

•	  The MAG receives the PBA message from the LMA and 
provides the allocated IP address (the same as the UE’s HoA)  
to the UE

•	A PMIP tunnel is established between the MAG and the LMA

•	The user plane traffic is now forwarded to the UE by the home 
LMA via newly established tunnels

in reality this may not happen as some mobile networks still  
keep the original bearer for text messages and only use WLAN 
for high bandwidth activities such as video streaming and  
Web applications. 

Figure 6 shows the handover procedure from a 3G mobile 
network to WLAN. A TTG/PDG element is included in this  
architecture to enable the UE authentication and authorization, 
policy enforcement, QoS implementation and tunnel creation/ 
de-formation. A GTP tunnel and an IPSec tunnel are established 
as secure data paths to ensure the UE to receive forwarded 
packets from the home mobile network. Optionally, the UE can 
be authenticated at the AP by using EAP SIM and 802.1X as 
illustrated in Figure 7, where an encrypted GRE tunnel is created 
between the AP and the TTG/PDG and AES encryption is used 
between the UE and the AP for secure data transmission.

PMiP supported mobility
Based on Mobile IP, PMIP is a network based mobility 
management solution that is used to facilitate IP-level session 
continuity for UEs that do not have MIP client functionality. 

PMIP-based handover relies on the network’s mobility agent 
rather than the client to detect the UE’s movement and performs 
IP mobility signaling. PMIP, mainly supported by CDMA and 
WiMAX technologies, can be used as the mobility mechanism 
to connect any 3GPP and non-3GPP access networks into the 
EPC architecture. Figure 8 shows the high-level integration and 
mobility management of WLAN and mobile networks with the 
support of PMIP. 
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FIGURE 6:  Handover from a 3G mobile network to WLAN with IPSec 
tunnel setup.
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The Policy and Charging Control (PCC) is used together with the 
PMIP based interfaces to provide more sophisticated QoS and 
charging control. 

Detailed handover procedures from a mobile network to WLAN  
in EPC are illustrated in Figure 9. In the instance of moving 
between the mobile network and WLAN, the ePDG (MAG) 
performs PGW (LMA) discovery by resolving the APN using DNS 
functions and sends a Proxy Binding Update (PBU) message 
with the ePDG’s IP address, to the PGW, which, in turn, replies 
a Proxy Binding Ack message with other parameters associated 
with the home network. 

Through this process, the home PGW learns the Proxy CoA of 
the attached ePDG, updates the binding and gives the UE’s HoA 
to the ePDG, which assigns the same IP address (the HoA) to the 
newly attached UE.  

A PMIP tunnel, along with the IPSec tunnel between the UE and 
the ePDG, is then created between the ePDG and the PGW. 
Having the same IP address as its HoA, the UE can start to 
receive packets via the two new tunnels without realizing the 
network change.
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FIGURE 8: Summarization of the roaming architecture between WLAN and 3GPP networks — GTP based mobility.
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Adoption of Mobility Solutions
Despite the differences between GTP and PMIP based mobility 
solutions discussed above, technically, operators can select 
either GTP or PMIP to support seamless integration of multiple 
networks in different architectures. 

In an ideal situation, operators would move to the 4G LTE with an 
EPC architecture that implements both GTP and PMIP mobility 
methods. This move enables operators to capitalize on fast 
4G data speeds as well as to integrate with other radio access 
networks such as Wi-Fi, 3GPP and non-3GPP networks. 

In practice, considering the complexity of existing networks, UE 
standards, and operators’ rising pressure to control capital and 
operating costs, operators may pragmatically adopt one mobility 
method at a time. 

Based on operators’ existing network situation and future plans 
for LTE, they may take steps to first intra-connect their own 
legacy networks (2G/3G) and add Wi-Fi for data offload, then 
inter-connect with other operators’ networks (3GPP/non-3GPP 
networks), and eventually facilitate multi-access technologies’ 
interworking in EPC. 

Given its long 3GPP heritage, GTP is a natural mobility approach 
for 3GPP networks. In fact, the 3GPP packet core is built around 
GTP. All interfaces between entities in the 3GPP architecture are 
GTP based. This makes GTP the sole solution when integrating 
Wi-Fi into current 3G architectures. 

3GPP2(CDMA) and WiMAX, on the other hand, are a completely 
different situation. CDMA was developed by 3GPP2, which 
follows a different standards track from 3GPP. It reuses the 
Mobile IP family of protocols from the IETF and an HA entity 
is introduced to the packet core. WiMAX was developed by 
members who also participated in the development of 3GPP2. 

The WiMAX packet core carries similar features as in 3GPP2 
core, such as the Mobile IP based protocols from the IETF. To 
take advantage of the Mobile IP based architecture, it makes 
sense for CDMA and WiMAX operators to adopt PMIP rather 
than GTP when interworking with Wi-Fi in their current  
architectures. Figure 10 and 11 show the interworking of Wi-Fi 
with 3GPP and 3GPP2 (CDMA 2000 1x EV-DO) in their existing 
network architectures respectively.

It is expected that both 3GPP and non-3GPP operators will 
eventually move to 4G LTE for the purpose of utilizing advanced 
IP technologies, cutting costs and fulfilling customers’ soaring 
data demand. 
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FIGURE 10:  GTP supported interworking of Wi-Fi and 3GPP networks in 
existing architectures.
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FIGURE 11:  PMIP supported interworking of Wi-Fi and 3GPP2 networks in 
existing architectures.
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which occupy about 90% (Data Source: informa telecoms & 
media) of mobile subscriptions market share worldwide. With 
a wealth of pre-defined roaming agreements in place, 3GPP 
network users can roam between networks seamlessly. 

This GTP based integration also eases 3GPP operators’ 
migration to LTE and EPC. Highlighted below are factors that 
drive the GTP direction: 

•	  maximized leverage of 3GPP legacy networks and roaming 
arrangements while migrating to LTE and EPC

•	simplified EPC network architectures without complex software 
and hardware implementation requirements in the core network

•	continued legacy UE supports in the GTP based EPC

To integrate WLAN with GTP based 3GPP networks in either 
3G packet core or EPC requires that the gateway (TTG/PDG) 
between WLAN and the mobile core is GTP supported — a GTP 
tunnel will be established for data flow. 

Figure 13 shows the sample architecture of integrating WLAN 
and 3G mobile cores and the roaming scenario. In this archi-
tecture, the GTP supported SCG element acts as the SGSN to 
support seamless handover and roaming between WLAN and 
mobile networks.

With the expansion of LTE, a new packet core architecture — 
EPC — is introduced by 3GPP to connect 3GPP, non-3GPP, 
legacy and 4G access networks. The EPC architecture enables 
optimized handover from existing deployed radio access, such 
as 3GPP’s GERAN, UTRAN and HSPA and 3GPP2’s HRPD, 
to packet core networks, and vice versa. GTP and PMIP 
are supported in EPC as the ideal network-based mobility 
mechanism. Figure 12 shows the integration of various  
technologies into EPC. 

The connection between SGW and PGW is supported by both 
GTP-based and PMIP-based interfaces to enable the integration 
of heterogeneous access. A 3GPP access network can connect 
to EPC via GTP supported interfaces of S12 and S8, while a 
non-3GPP network can do so via PMIP-based S2a, S2b and S8 
interfaces. Wi-Fi, the data-intensive “un-trusted” radio access 
also plays a major role in the EPC architecture. 

As shown in Figure 12, an entity named ePDG is added to 
the EPC architecture to provide IP-session continuity with the 
support of both GTP and PMIP based mobility mechanism.

3GPP operators’ Perspective
GTP based mobility solution is the most cost-effective and the 
least complex to integrate legacy and existing 3GPP networks, 
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non-3GPP operators’ Perspective
Other non-3GPP mobile operators, such as CDMA and WiMAX 
operators might take steps to eventually deploy EPC and build 
out LTE networks. 

The first step is to integrate their legacy networks and connect 
with other radio access such as Wi-Fi. The second step is to 
build the EPC infrastructure — although LTE is not added to 
the core at this step, the EPC architecture expands non-3GPP 
networks’ data capability and establishes a foundation for 
the integration of LTE in the near future. Table 1 outlines the 
non-3GPP operators’ possible mobility solutions along their 
migration to LTE.

Soaring mobile data demand affects not only 3GPP but also 
non-3GPP mobile operators. Getting more bandwidth or finding 
other data solutions to relieve the highly congested cellular 
network has become the first priority for mobile operators. 

Moving to LTE and EPC is a long-term and costly plan. However, 
subscribers’ needs are immediate: they require more bandwidth 
today to support their applications, such as video streaming and 
web browsing. Under this pressure, 3GPP2/WiMAX operators 
may choose to integrate Wi-Fi with their existing networks to 
offload data, especially in the high-density areas. 

Adding Wi-Fi to offload data not only maximizes the utilization of 
mobile operators’ legacy architectures but also enables operators 
to provide mobile data services to enterprises via local ISP — 
thanks to the low cost Home Agent (HA) that are implemented on 
affordable routers. 

When moving to EPC and LTE, two migration paths are outlined 
in Table 1. The first path is to launch an EPC to connect various 
access networks and add LTE later; and the second path is to roll 
out LTE and EPC at the same time. 

However, as seen today, there is no clear sign that non-3GPP 
operators will integrate LTE with existing networks. The former 
path could support PMIP only for the integration of existing 
networks in EPC and deploy GTP based LTE separately, while the 
latter requires the support of both GTP and PMIP in EPC. 

Although it might be cost effective and simple to support only 
one mobility solution, it is not unreasonable that a non-3GPP 
operator would choose to support both GTP and PMIP in the 
EPC — to gain broader coverage and flexibility. 

The 3GPP TS 23.402 Release 10 specifies various deployment 
scenarios for interworking between EPC networks. With the 
UE support, the specifications allow eventual universal network 
connection — no matter it is based on GTP or PIMP. 
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Table 1: Non-3GPP mobile operator’s migration paths to ePC and lTe.

access Technology Mobile Core Network-based Mobility Solution

3GPP2/WiMAX +Wi-Fi Existing architecture PMIP

3GPP2+WiMAX+3GPP+ Wi-Fi EPC PMIP

3GPP2+WiMAX+3GPP+Wi-Fi + LTE EPC PMIP/GTP

Table 2: Summarization of network mobility options and mobile operator’s prospective adoptions.

3GPP 3GPP2/WiMaX

Scenarios Any Wi-fi data offload only lTe integration & Roaming 
with 3GPP lTe networks

lTe integration; no Roaming with 
3GPP lTe networks

GTP 3 7 3 7

PMIP 7 3 3 3

EPC 3 7 3 3



Interworking Wi-Fi and 
Mobile Networks
The ChoiCe of MobiliTy SoluTionS

Given the direction of interworking paths that operators may 
follow, Wi-Fi will certainly play an essential role in this mobile 
architecture evolution. 

Whether it is in an existing mobile architecture or future EPC, 
Wi-Fi networks’ ability to support both GTP and PMIP based 
mobility allows the technology to fit into operators’ short-term 
and long-term data plans. This provides operators the comfort to 
move forward with Wi-Fi deployment independent from the state 
of their plans for mobile core evolution. 

Summary
Connecting heterogonous networks and enabling seamless 
handoff is clearly on mobile operators’ long-term network  
design checklist. 

This paper reviewed two network based solutions-GTP and 
PMIP. Technically, both solutions are suitable for the interworking 
of different access technologies. Which method is best in a given 
situation depends on the operators’ existing architectures and 
planned migration paths to LTE and EPC. 

It is expected that 3GPP network operators will most likely 
move with GTP solutions for their existing legacy and future 
LTE networks. However, the non-3GPP operators’ decision for 
different business scenarios is still yet to be resolved, whether 
the selection is GTP or PMIP or both. Table 2 summarizes mobile 
carriers’ network mobility options and their likely moves in the 
near future. 
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Summary

aCroNyMS SPelled ouT IN PlaIN eNGlISh

3GPP Third Generation Partnership Project The standards-development organization for 3G and 4G mobile wireless networks

AAA Authentication, Authorization and  
Accounting

It indicates a server program that handles user requests for access to computer  
resources and, for an enterprise, provides authentication, authorization and Accounting

AeS Advanced Encryption Standard The most commonly-used industry standard for robust, key-based encryption of  
digital communications

APn Access Point Name A computer and mobile internet protocol that typically allows a user's computer to  
access the Internet using the mobile phone network.

ARPu Average Revenue Per User A measure used primarily by consumer communications and networking companies, 
defined as the total revenue divided by the number of subscribers

CAPeX Capital Expenditure Funds used by a company to acquire or upgrade physical assets such as property, 
industrial buildings or equipment

dnS Domain Name System A hierarchical distributed naming system for computers, services, or any resource  
connected to the Internet or a private network

eAP-AKA Extensible Authentication Protocol –  
Authentication and Key Agreement

An Extensible Authentication Protocol (EAP) mechanism for authentication and session 
key distribution using the Universal Mobile Telecommunications System (UMTS)  
Subscriber Identity Module (USIM)

eAP-SiM Extensible Authentication Protocol –  
GSM Subscriber Identity Module

Part of the 802.1x family of standards for secure authentication over Wi-Fi, using the 
subscriber credentials most commonly found in smart mobile devices

ePC Evolved Packet Core The packet core architecture developed by 3GPP to integrate heterogonous radio  
access technologies

ePdG evolved Packet Data Gateway The entity in the Integration of Wi-Fi and mobile core It interfaces with non-trusted 3GPP 
IP systems and acts as a secure termination node for IPsec tunnels established with UE. 

GGSn Gateway GPRS Support Node The entity in the mobile core that provides an interface between the packet traffic on the 
3G or 4G RAN to the internet

GPRS General Packet Radio Service The original packet traffic model in 2G wireless networks

GRe Generic Routing Encapsulation A lightweight point to point tunneling protocol that can encapsulate a variety of  
network layer protocols

GSM Global System for Mobile Communications A standard set developed by the European Telecommunications Standards Institute 
(ETSI) to describe technologies for second generation (2G) digital cellular networks

GTP GPRS Tunneling Protocol A group of protocols used for GPRS packet traffic and control in mobile core networks

GTP-C GTP Control Plane A group of protocols used for GPRS control in mobile core networks

GTP-u GTP User Plane A group of protocols used for GPRS packet traffic in mobile core networks

hoA Home Address The UE’s home IP address

ieTf Internet Engineering Task Force A large open internal community that involves with the evolution of the Internet  
architecture and the smooth operation of the Internet

iKev2 Internet Key Exchange version 2 The protocol used to set up a security association (SA) in the IPsec protocol suite

iMSi International Mobile Subscriber Identity A unique 15-digit code used to identify an individual user on a GSM network
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aCroNyMS SPelled ouT IN PlaIN eNGlISh

iP Internet Protocol The principal communications protocol used for relaying datagrams (also known as 
network packets) across an internetwork using the Internet Protocol Suite

iPSec Internet Protocol Security A protocol suite for securing IP communications

lMA Local Mobility Anchor The entity in the core of the EPC architecture to support PMIP based session continuity

lTe Long Term Evolution The fourth generation mobile technology

MAG Mobile Access Gateway The entity in the access network of the EPC architecture to support PMIP based  
session continuity

MSiSdn Mobile Subscriber ISDN Number A number uniquely identifying a subscription in a GSM or a UMTS mobile network

nSAPi Network Layer Service Access  
Point Identifier 

An identifier used in GPRS networks to identify a packet data protocol context in the 
mobile station and in the SGSN

oPeX Operational Expenditure An ongoing cost for running a product, business, or system

PbA Proxy Binding Acknowledge A reply message sent by a local mobility anchor in response to a Proxy Binding Update 
message that it received from a mobile access gateway

Pbu Proxy Binding Update A request message sent by a mobile access gateway to a mobile node's local mobility 
anchor for establishing a binding between the mobile node's home network prefix(es)  
assigned to a given interface of a mobile node and its current care-of address (Proxy-CoA)

PdG Packet Data Gateway Mobile core entity used to integrate WLAN traffic, comprising:
•	tunnel establishment and termination
•	policy enforcement at authentication
•	usage tracking
•	 limited message and packet filtering (amounting to basic network access control)
•	local and remote address maintenance/translation and registration
•	traffic routing upstream, and
•	implementation of limited QoS mechanisms

Pdn Packet Data Network The network with the support of packet data

PdP Packet Data Protocol A packet transfer protocol used in wireless GPRS/HSDPA networks

PGW PDN Gateway The gateway in the EPC architecture, providing connectivity from the UE to external 
packet data networks by being the point of exit and entry of traffic for the UE.

PMiP Proxy Mobile IP The network-based mobility mechanism supported by 3GPP2 and WiMAX

QoS Quality of Service It refers to several related aspects of telephony and computer networks that allow the 
transport of traffic with special requirements

SCG SmartCell Gateway Ruckus carrier scale wireless controller and gateway-3GPP TTG/PDG

SGW Serving Gateway The entity in the EPC architecture to connect multiple access technologies to the  
mobile core

SGSn Serving GPRS Support Node The entity in the GPRS network – responsible for the delivery of data packets from and  
to the mobile stations within its geographical service area

TTG Tunnel Termination Gateway Mobile core entity used to integrate WLAN traffic, focusing primarily on tunnel  
establishment and termination only

udP User Datagram Protocol The set of network protocols used for the Internet

ue User Equipment Devices subscribers use to access wireless networks

WAG Wireless Access Gateway The entity in the 3GPP IWLAN reference architecture to support the seamless integration
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  Summary

aCroNyMS SPelled ouT IN PlaIN eNGlISh

WCdMA Wideband Code Division Multiple Access An air interface standard found in 3G mobile telecommunications networks

WiMAX Worldwide Interoperability for Microwave 
Access

A communication technology for wirelessly delivering high-speed Internet service to 
large geographical areas

WlAn Wireless Local Area Network The network that links two or more devices using some wireless distribution method 
(typically spread-spectrum or OFDM radio)

interfaces Acronyms

aCroNyMS SPelled ouT IN PlaIN eNGlISh

Gn IP Based interface between SGSN and 
other SGSNs and (internal) GGSNs

It is used both for control signaling between SGSN and GGSN as well as for tunneling 
of end user data payload within the backbone network between both nodes and also 
between SGSNs

Gp IP based interface between internal SGSN 
and external GGSNs

It is defined as the IP interface that interconnects GSN nodes that belong to  

S2a PMIP based interface between PGW and 
trusted non-3GPP access

It provides the user plane with related control and mobility support between trusted  
non-3GPP IP access and the Gateway.

S2b PMIP based interface between PGW and 
non-trusted non-3GPP access

It provides the user plane with related control and mobility support between  
evolved Packet Data Gateway (ePDG) and the PDN GW.

S12 GTP based interface between 3GPP ac-
cess and SGW 

GTP-U protocol is used to define this reference point for user plane tunneling with  
direct tunnel. Usage of S12 is an operator configuration. 

S5 GTP and PMIP based interfaces between 
PGW and Serving GW 

It provides user plane tunneling and tunnel management between SGW and PDN GW.  
It is used for Serving GW relocation due to UE mobility or connections to a non- 
collocated PGW. 

S8 GTP and PMIP based interfaces between 
PGW in the HPLMN and Serving GW in the 
VPLMN

It is the inter-PLMN reference point providing user and control plane between the  
SGW and the PWG. 

S103 PMIP based interface between Serving GW 
and trusted non-3GPP access

It is used for forwarding downlink data during the time in handover, when the radio link 
cannot be used. It is based on a GRE tunnel and there will be only one tunnel for each  
UE in handover. 


