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1. Introduction and Background

IEEE 802.16m systems need to support mobility between IEEE 802.11, 3GPP and
3GPP2 networks. There is a need to support Mobile initiated handovers wherein the
handover decision is made by the MS as well as Network initiated handovers wherein
the handover decision is made by the network operator. Further there is a need for
802.16m systems to support both dual radio and single radio operation.

e Dual-Radio operation: In this mode a dual radio device can receive and transmit
simultaneously on both the radio modules. Since both the radios can be active
simultaneously in these types of devices, the target radio directly connects to the
target network to prepare radio resources while maintaining the connection with
source network during handover.

¢ Single-Radio operation: In this mode a dual radio device can receive and transmit
on only one radio at a time. This is usually the mode of operation when radio
frequencies are close to each other (e.g. IMT 2000 bands). Since only one radio can
be active at a time in these types of devices, the source radio and the back-end
connection between the source and target network is used to prepare the target
network for handover.
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2. Design Principles of Handover

The following high level principles will be supported:

e |t shall be possible for the operator to provide the MS with access network
information pertaining to supported access technologies. The access network
information may also include operator preferences based on available access
technologies. The information may be restricted to the access technologies,
based on the MS’s current location and preferences

e The IEEE 802.16m system shall support bidirectional service continuity with
other radio access technologies.

3. Analysis

The following mechanisms comprise the essential components of an effective inter-RAT
handover solution.

3.1 Inter-RAT Advertisements

The following radio access technology specific parameters may be broadcast to help
with Network Discovery and Selection:

1. RAT specific center carrier frequency which identifies the center frequency of
neighboring cells

2. Operator Identifier: Operator identifier for the radio access network
3. PLMN ID: The identifier for the RAT specific PLMN provider

4. Version: This may be the MAC version, system version or the release version
for the specific RAT.

Other access network specific information elements may be included as well. Please
refer to [4] and [7].

3.2 Mobile/Network initiated Network Discovery and Selection

The 802.16m system (WiIMAX network) may provide the MS with assistance/data
policies about available accesses to allow the MS to scan for access networks and
select an access network. The system may allow the home and visited operator to
influence the access network that the MS may handover to. The WiMAX network may
do this through an Information Server. The Information Server shall be able to provide:

- Access Network discovery information
- Inter-system mobility policy

IEEE 802.16m systems shall support a mechanism to retrieve this information for
access network discovery and selection before authentication and after authentication.
The MS should be able to query this information and obtain suitable response. Please
refer to [5] and [6] for further details.
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3.3 Inter-RAT Measurement Reporting

While the MS is attached to the IEEE 802.16m network and is in active mode, the MS
may need to perform radio measurements on other RATs when directed by the IEEE
802.16m network. The IEEE 802.16m network will provide the MS required neighbor
cell list information and measurement controls. When needed the IEEE 802.16m BS will
be responsible for configuring and activating the measurements on the MS via
dedicated signaling message with appropriately defined IEs.

For single-radio MSs, measurement gaps are needed to allow the MS to switch to the
other RAT and do radio measurements. These measurement gaps may be MS network-
controlled. In case of network-controlled scenarios the IEEE 802.16m BS is responsible
for configuring the gap pattern and providing it to the MS through dedicated signaling.
MSs with a dual receiver can perform measurements on other RATs neighbor cells
without tuning away from the IEEE 802.16m network.

In order to assist the IEEE 802.16m BS, the MS shall inform the system of its gap-
related capabilities. This capability needs to be transferred along with other MS
capabilities. The MS needs to indicate if it has a dual receiver. In cases that the
measurement gaps are not required, the IEEE 802.16m BS can configure
measurements on cells of other RATs without the need to configure measurement gaps.
No DL gap patterns will be required for MSs which are capable of simultaneous
reception on the involved frequency bands. No UL gap patterns will be required for MSs
which are capable of simultaneous transmission in one access and conducting
measurements on another access. Please refer to [3] and [4] for further details.

3.4 MAC Container for Handover messages

The figure below shows the main steps of single radio handover from IEEE 802.16m
system to another target network. The target preparation will be done using the source
network. An IEEE 802.16m MAC container will be used to tunnel all handover
messages between MS and IEEE 802.16m BS.
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4. Proposed Text for SDD

Insert the following text in Chapter 13 Inter-Radio Access Technology Functions of the
System Description Document [2]

13 Inter-Radio Access Technology Functions

IEEE 802.16m systems advertise information about other RATs to help with Access
Network Discovery and Selection. IEEE 802.16m systems provide a mechanism for MS
to query information about other access networks in the vicinity of the MS from an
information server. This mechanism can be used both before authentication and after
authentication. IEEE 802.16m systems provide mechanisms for conducting inter-RAT
measurements and reporting the measurement reports to network. Further, IEEE
802.16m systems specify a MAC container to support Single/Dual Radio Handover
messages with other access technologies such as IEEE 802.11, 3GPP and 3GPP2.
The specifics of these handover messages may be defined elsewhere.
------------------------------- Text ENd -----m-mmmmmmm oo
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