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*** Start of First Change ***
10.X  Network Controlled Handovers between Mobile WiMAX and 3GPP Accesses

10.X.1 Architecture and Reference Points
The architecture for network controlled handovers between Mobile WiMAX and 3GPP accesses (GERAN, UTRAN, and E-UTRAN) is as shown in Figure 1. A logical functional entity called WiMAX Handover Function (WHF) is used in the 3GPP non-access stratum (NAS). The WHF receives measurement reports and other link layer information from the UE over IP-based Sz reference point. Based on this information the WHF makes handover decisions and controls the overall handover procedure between Mobile WiMAX and 3GPP accesses.
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Fig x.  Architecture for Network Controlled Handover between Mobile WiMAX and 3GPP 
10.X.1.1 Network Elements

10.X.1.1.1 WiMAX Handover Function (WHF)
The logical functional entity WiMAX Handover Function (WHF) in the non-access stratum is responsible for making handover decisions and controlling the overall handover operation from the network side. The WHF monitors active radio operation and receives regular measurement reports and other link layer information on the active radio (WiMAX or 3GPP). For example the WHF may monitor the RSSI (Receive Signal Strength Indicator), CINR (Carrier to Interference Noise Ratio), signal Quality and Rx power strength parameters. 

10.X.1.2 Reference Points

10.X.1.2.1 Reference Points List
Sz:
It enables interactions between UE and Mobile WiMAX Handover Function (WHF). It supports messages for measurement reports, link layer triggers and handover control between Mobile WiMAX and 3GPP accesses. These messages are transported as opaque containers without modifications by the 3GPP and Mobile WiMAX accesses.

10.X.1.2.2 Sz Protocol Stack
The figure below shows the protocol stack for Sz interface.


[image: image2]
Legend:

· WiMAX Handover Information Protocol (WHIP) specifies the protocol for communication between UE and WHF. It is FFS whether WHIP is based on a subset of IEEE 802.21 or new elements need to be defined.

· User Datagram Protocol (UDP) is the transport layer protocol. UDP is defined in RFC 768 [xx].

10.X.2 Overview of Network Controlled Handover Procedures

The WHF makes handover decisions and controls the overall handover operation from the network side. The WHF monitors active radio operation and receives regular measurement reports and other link layer information on the active radio (Mobile WiMAX or 3GPP). When link layer parameters on the active radio degrade and cross the pre-specified threshold the WHF may search for other candidate networks. The WHF may cause the UE to power on the target radio and scan for available networks. On further degradation of link layer parameters on active radio and based on specified cell reselection criteria the WHF may initiate a handover to selected target radio. The handover decision process may involve parameters other than radio measurements such as operator policy.

Based on radio measurement reports and operator’s policy the WHF may instruct the UE to prepare for active handover to the target network. In case of dual-radio operation, the resource reservation, authentication and other aspects of target system preparation are triggered by the UE directly on the target radio. The WHF sends a handover command to the UE to switch to target network after which the preparation in the target system is triggered. The WHF may then send a command to UE to release resources on source network after the active session has been handed over and normal packet delivery has resumed on the target network.
10.X.3 Network Controlled Handover Procedures
10.X.3.1 WHF Discovery & Security Association

In the non-roaming case the WHF is located in the HPLMN. The address of WHF may be pre-configured on the UE or it may be discovered through a DNS query. In the roaming case the WHF may be located in VPLMN or HPLMN and may be discovered through a DNS query. 

Generic IP layer security as specified by IPSec may be used (TS 33.234) may be used for transport connections between UE and WHF. 
10.X.3.2 Measurement Control Procedures

Figure y illustrates the call flow for measurement control procedures for network controlled handover between mobile WiMAX and 3GPP accesses.
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Fig y. Measurement Control Procedure for Network Controlled Handoff between 3GPP & WiMAX

1.
The 3GPP network may broadcast information about WiMAX network. It can include information such as frequency of WiMAX neighbouring cells, operator identifier, WiMAX profile version, etc. which can help in WiMAX discovery and selection. Similarly the WiMAX radio may broadcast information about 3GPP networks. Also other mechanisms may be used to provision network discovery and selection assistance data as per operators' policy for example using the ANDSF as described in section 4.8.2.1 of the present specification.
2. The WHF monitors Source radio operation. The WHF configures thresholds for link layer parameters for the Source radio and receives regular measurement reports from the UE. The WHF may configure the UE to receive cell-reselection triggers as well.

3.  When the Source radio measurements degrade and cross a certain threshold, the WMF may decide to perform cell-reselection to Target network. The WHF may instruct the UE to power on the Target radio and may initiate procedure for network scanning.

4. The WHF may monitor the Target radio operations as well. The WHF configures thresholds for link layer parameters for the Target radio and receives measurement reports from the UE as well.

5.  Based on comparison of Source and Target measurement reports and Operator Policy the WHF may decide to perform a handover to Target radio.

10.X.3.3 Handover Phase

10.X.3.3.1 Network Controlled Handover Procedure from 3GPP access to Mobile WiMAX

Figure z1 illustrates the call flow for handover phase for network controlled handover from 3GPP to mobile WiMAX.
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Fig z1. Network Controlled Handover procedure from 3GPP to mobile WiMAX
1)
The UE is connected in the 3GPP Access and has a PMIPv6 or GTP tunnel on the S5 interface.

2)
The UE performs Measurement Control procedures on 3GPP access as described in section X.3.2. Based on cell reselection criteria and operator policy The WHF may decide to handover to mobile WiMAX. The WHF then sends HO Command message to UE to prepare the target Mobile WiMAX radio for handover.

3) - 12)  The UE discovers and attaches to the Mobile WiMAX access as defined in Step 3-12 of Section 8.2.2.

13) The UE sends HO Complete message to WHF to indicate that HO procedure is complete. 
14)
The PMIPv6 tunnel is set up between the Trusted Non-3GPP IP Access and the PDN GW. The UE can send/receive IP packets at this point.

15)
The PDN GW triggers the bearer release in the 3GPP Access using the PDN GW initiated Bearer Deactivation procedure. Radio Bearers associated with the PDN address are released if existing.
10.X.3.3.2 Network Controlled Handover Procedure from Mobile WiMAX to 3GPP Access
Figure z2 illustrates the call flow for handover phase for network controlled handover from3GPP to mobile WiMAX.
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Fig z2. Network Controlled Handover procedure from mobile WiMAX to 3GPP 

The steps involved in the handover are discussed below.

1)
The UE uses a Mobile WiMAX access system and is being served by WiMAX ASN GW (as PMIPv6 LMA).

2)
The UE performs Measurement Control procedures on Mobile WiMAX access as described in section X.3.2. Based on cell reselection criteria and operator policy The WHF may decide to handover to 3GPP access. The WHF then sends a HO Command message to UE to prepare the target 3GPP access for handover.

3) - 14) The UE discovers and attaches to the E-UTRAN access as defined in Step 3-14 of Section 8.2.1.1. For GERAN/UTRAN access steps 3 -16 as per Section C.1.1 are followed.
15)
The UE sends and receives data at this point via the 3GPP Access system.
16) The UE sends HO Complete message to WHF to indicate that HO procedure is complete. 
17)
It is FFS if the PCRF or the PDN GW releases the resources in the Mobile WiMAX access. With a trigger for resource release, Mobile WiMAX resource release procedure is executed.  
*** End of Change ****
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