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Proposed Amendment Text
============================== Start of the Text================================= 
15.2 Medium Access Control

15.2.5 MAC HO Procedures
15.2.5.4 Handover between Wireless-OFDMA Advanced System and Other RAT Systems
15.2.5.4.1 Inter-RAT Capability Negotiation

AMS’s capabilities for inter-RAT operation can be negotiated with ABS during network entry through AAI_SBC-REQ/RSP
Negotiated Inter-RAT capability is used to decide which other RAT information can be provided, and to make sure handover procedure will be initiated only with supported other RATs.
AAI-SBC-REQ/RSP may include the following parameters for inter-RAT capability negotiation.
	Name
	Type
	Length
	Value
	Scope

	Inter-RAT Operation Mode 
	TBD
	1
	Bit 0: single radio mode operation for inter RAT handover

Bit 1: multi radio mode operation for inter RAT handover

Bit 2-7:  Reserved, set to zero
	AAI-SBC-REQ 

	Supported Inter RAT type
	TBD
	1
	1 indicates support, 0 indicates not support:

bit #0: 802.11

bit #1: GERAN(GSM/GPRS/EGPRS)

bit #2: UTRAN

bit #3: E-UTRAN

bit #4: CDMA 2000

bit #5-7: Reserved, set to zero
	AAI-SBC-REQ
AAI-SBC-RSP



	MIH Capability Supported
	TBD
	TBD
	Indicates the capability of IEEE 802.21 Media Independent Handover Services. The detail value is TBD 
	AAI-SBC-REQ
AAI-SBC-RSP


15.2.5.4.2 Inter-RAT Handover Procedure
15.2.5.4.2.1 Network topology acquisition 

WirelessMAN-OFDMA Advanced systems advertise RAN (Radio Access Network) information of other RATs to assist the AMS with network discovery and selection. WirelessMAN-OFDMA Advanced systems provide a mechanism for AMS to obtain information about other RAN in the vicinity of the AMS from an ABS either by making a query or listening to a system information broadcast. This mechanism can be used both before and after AMS authentication. WirelessMAN-OFDMA Advanced system may obtain the other RAN information from an information server.
The ABSs may also indicate the boundary area of the WirelessMAN-OFDMA Advanced network by advertising a network boundary indication. Upon receiving the network boundary indication and/or measured signal quality from serving ABS is below an inter-RAT scanning threshold, the AMS may query for RAP (Radio Access Point) information of another RAT and/or perform channel measurement on the other RATs. 
The information may be restricted to specific access technologies, based on the AMS’s current location and preferences.
15.2.5.4.2.1.1 Passive Other RAT Discovery
ABS may broadcast information such as the presence of another RAT and/or RAN information of another RAT. Upon receiving such information, the AMS may obtain the RAP information of other RAT from an information server, and start scanning process. 

SFH defines other RAT information flag. If the value of the other RAT information flag is set, this implies that current super frame carries other RAT information. SFH can be able to contain SFN (start frame number) where AAI_ORAT-MSG is transmitted in order to notify AMS of the start frame of the message. AAI_ORAT-MSG message is structured in MAC management message on traffic channel and can be transmitted as broadcast (see Table 1). Other RAT information indicated by SFH is illustrated in Fig.1x 
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Fig 1x. Other RAT information delivery

The AAI_ORAT-MSG message includes the following:
· RAT Type: This field specifies air interface technology type. 
· Pre-registration supported: This field indicates whether pre-registration is supported or not for Inter RAT handover.

· PHY Profile ID: The PHY Profile ID contains the information related to scan the corresponding RAP. The contents of PHY profile ID are TBD.
· Network boundary indication: This field indicates the whether the ABS which is sending this message is located in the boundary area of the 802.16m network or not.
· RAN
 Information: The RAN information specifies information for different radio access networks with various RATs defined by different standard bodies 
· RAP Information: The RAP information specifies information for different radio access points.
15.2.5.4.2.1.2 Active Other RAT Discovery
15.2.5.4.2.1.2.1 Active Other RAT Discovery with MIHF Support

The 802.16m entity may send or receive a generic MAC container to or from the peer 802.16m entity in order to convey MIHF frames carrying the 802.21 MIH protocol messages. When MIH query capability during network entry is enabled, which is notified with MIH Capability Supported TLV in AAI_SBC-REQ/RSP, PKM messages may be used to exchange MIH frames for MIH queries. The AMS may submit an MIH query by sending a AAI_PKM-REQ message with MIH Initial Request code containing an MIHF frame encapsulating the query. Upon receiving this message the ABS acknowledges the request by sending an AAI_PKM-RSP message with MIH Acknowledge code. This message does not contain the response to the MIH query, but contains a Cycle TLV which indicates when the response is expected to be ready for delivery to the AMS. This message also contains a Query ID, which the AMS may use to correlate the query with the response, and the delivery method (unicast or broadcast) that the ABS should use. When a unicast delivery method has been negotiated, then if the ABS is ready to transmit the MIH response, the ABS shall allocate bandwidth for the AMS in the A-MAP in the MAC frame indicated by the Cycle TLV. Upon receiving this UL allocation, the AMS shall transmit at least a Bandwidth request PDU. If the AMS has no data to transmit, the BR field of the Bandwidth request PDU shall be set to 0. The ABS may use the receipt of the Bandwidth request PDU to assert the continued presence of the AMS. If the AMS does not send at least a Bandwidth Request PDU, the ABS shall abort the network entry procedure for the AMS, otherwise it shall send an AAI_PKM-RSP message with MIH Comeback Response code containing the encapsulated MIH response. The MIH Comeback Response message shall also contain the Query ID previously sent in the MIH Acknowledge message, which the AMS may use to correlate the MIH response with the MIH query. When a broadcast delivery method has been negotiated, then if the ABS is ready to transmit the MIH response, the ABS shall transmit an AAI_SII-ADV message containing the MIH response in the MAC frame indicated by the Cycle TLV. If the ABS is not ready to transmit the MIH response at the time indicated by the Cycle TLV, the AMS and ABS shall wait for another cycle and repeat the procedures specified in the preceding paragraph. The maximum number of times the AMS and ABS shall perform those procedures is determined by the MIH max cycles system parameter.
15.2.5.4.2.1.2.2 Active Other RAT Discovery Using 802.16m Scanning 
AMS shall initiate other RAT discovery using scanning procedure. The single radio AMS shall negotiate scanning procedure before scanning commencement. If an AMS’s location information is available, the AMS may transmit its location information with scanning request message and the ABS may respond with recommended RAT information based on the MS’s location information.
15.2.5.4.2.1.2.3 Generic Active Network Discovery and Selection Procedure
During the target RAT selection process, the AMS may communicate with an information repository using its 16m connection to obtain operator-defined rules and preferences that affect the inter-RAT handoff decisions. The handoff policy may be pre-provisioned in the AMS and may be updated when AMS requests the information repository for network discovery and selection information. The target RAT discovery and selection procedure is shown as follows.
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1. The AMS is connected to 16m access network

2. The AMS learns about the presence of other-RAT(s) in SFH and then obtains the system parameters and configuration information from the Multi-RAT information MAC management message.

3. The AMS requests inter-RAT handover policy from the information repository.

4. The information repository provides the updates inter-RAT handover policy to the AMS.

5. The AMS evaluates target RANs for handover

6. The AMS requests RAP information from the information repository. This can be a unicast information retrieval using MIH messages.

7. The information repository provides RAP information of target RANs as requested by the AMS.

8. In the single radio case, the AMS negotiates with the 802.16m BS about scan/sleep intervals so that it can evaluate the link connections at target RAN/RAPs.

9. The device turns on the other radios and configures measurement reporting for target RAN/RAPs. 

10. The device conducts measurements and these reports are sent by the AMS to the 16m ABS for evaluation.

11. The AMS/ABS selects a target RAN/RAP for handover.
12. The AMS in conjunction with ABS and target access conducts the handover procedure.
15.2.5.4.2.2 Generic inter RAT HO procedure
The WirelessMAN-OFDMA Advanced system provides mechanisms for conducting inter-RAT measurements and reporting; they are FFS. Further, it may forward handover related messages with other access technologies such as IEEE 802.11, 3GPP and 3GPP2. The specifics of these handover messages may be defined elsewhere, e.g. IEEE 802.21.

15.2.5.4.2.2.1 Generic Other RAT MAC container

Generic Other RAT MAC container is used to convey other RAT control messages which are defined in elsewhere, e.g., 3GPP, 3GPP2.
15.2.5.4.2.2.2 Measurements 
While the AMS is attached to the IEEE 802.16m network and is in active mode, the AMS 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 AMS required neighbor cell list information and measurement controls. When needed the IEEE 802.16m ABS will be responsible for configuring and activating the measurements on the AMS via dedicated signaling message with appropriately defined IEs.

For single-radio AMSs, measurement gaps are needed to allow the AMS to switch to the other RAT and do radio measurements. These measurement gaps may be AMS controlled or network-controlled. In case of network-controlled scenarios the IEEE 802.16m ABS is responsible for configuring the gap pattern and providing it to the AMS through dedicated signaling. AMSs can send the bandwidth request to the serving ABS to request to terminate the measurement and resume original DL and UL transmission. Upon receiving the bandwidth request, ABS could also grant additional UL resources to AMS for make measurement report. AMSs 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 ABS, the AMS shall inform the system of its gap-related capabilities. This capability needs to be transferred along with other AMS capabilities. The AMS needs to indicate if it has a dual receiver. In cases that the measurement gaps are not required, the IEEE 802.16m ABS can configure measurements on cells of other RATs without the need to configure measurement gaps. No DL gap patterns will be required for AMSs which are capable of simultaneous reception on the involved frequency bands. No UL gap patterns will be required for AMSs which are capable of simultaneous transmission in one access and conducting measurements on another access.
15.2.5.4.2.2.3.1 Scanning

When AMS’s location information is available, ABS may provide neighbor other RAT information based on the AMS’s location information. The AMS conducts scanning of neighboring target RAN/RAPs
 for handover decision. Scanning is triggered by
· AMS: when serving channel quality on current RAT falls below a certain threshold

· ABS: the serving ABS may direct AMS to perform scanning via scanning control signaling

15.2.5.4.2.2.3.2 Measurement parameters
The AMS may measure the following parameters when considering handover to IEEE 802.11:

· RSSI: received Signal Strength Indicator
The AMS may measure the following parameters when considering handover to 3GPP/3GPP2 RAN/RAPs:

· RSSI: received Signal Strength Indicator

· RSRP: Reference Signal Received Power
15.2.5.4.2.2.3.2.3 Measurement Reporting

After completion of scanning, AMS reports scanning results to a serving ABS via AAI_SCN-REP.
15.2.5.4.2.3 Enhanced inter-RAT HO procedure

15.2.5.4.2.3.1 Dual Transmitter/Dual Receiver Support

An AMS with dual radio support may connect to both an ABS and an RAP operating on other RAT simultaneously during handover. The second RF is enabled when inter RAT handover is initiated. The network entry and connection setup process with the target RAP are all conducted over the secondary radio interface. The connection with the serving BS is kept alive until handover completes.
In order to reduce the battery consumption, the second radio is only switched on when needed. After detecting the presence indication of another RAT, the dual mode AMS may switch on the secondary radio to scan for the different RATs, based on its PRL (Preferred Roaming List) and other policies defined.
15.2.5.4.2.3.2 Single Transmitter/Single Receiver Support
An AMS with a single RF may connect to only one RAT at a time. Once target RAT preparation is completed the AMS may switch from source RF to target RF and complete network entry in target RAT. Only one RF is active at any time during the handover
Since only one radio can be active at a time in these types of devices, they use the source radio and the back-end connection between the source and target network to prepare the target network for handover. The control signaling and flow for single transmitter/receiver based handovers are shown below.

[image: image3]
Figure Z. Control Signaling through MAC Container

15.2.5.4.2.3.2.2 Handover Execution & Completion
Once an AMS decides other RAT handover, the AMS requests other RAT handover to a serving ABS. Upon receiving handover response from the ABS, AMS switches its radio over the target RAT and turns off a serving 16m radio. 
============================== End of Proposed Text =================================
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�Note that the message name in the figure is not consistent with the highlighted one. Suggest to use a unified name AAI_ORAT-ADV.


�TO BE consistent with the text under the subsection title


�Not necessarily a cell. Suggest to use the name RAP.
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