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AWD Text Proposal for Inter-RAT Handover Procedure 
Jin Lee, Giwon Park, Ronny Yongho Kim, Kiseon Ryu and Jin Sam Kwak
LG Electronics, Inc.
1. Introduction

In this contribution, we propose amendment text for inter RAT handover procedure (corresponding to the SDD section 10.3.4) to be incorporated into Amendment Working Document (IEEE 802.16m-09/0010). 
2. Modifications from the SDD and key descriptions
Proposed Table of contents of AWD text proposal is as following:
15.2.y Inter-RAT capability negotiation 
15.2.x Inter-RAT Handover Procedure
15.2.x.1 Network topology acquisition

15.2.x.1.1 Passive Other RAT discovery 

15.2.x.1.2 Active Other RAT discovery 

 12.2.x.1.2.1 MIHF support

 12.2.x.1.2.2 802.16m Scanning Method

15.2.x.2 Generic Inter-RAT HO Procedure 

15.2.x.2.1 Generic MIH MAC containter (MOB_MIH-MSG)
15.2.x.2.2 Generic Other RAT MAC container (Extended subheader)

15.2.x.3 Enhanced Inter-RAT HO procedure

 15.2.x.3.1 Dual Transmitter/Dual Receiver Support
 15.2.x.3.2 Single Transmitter/Single Receiver Support
15.2.x.3.2.1 MS Scanning of Other RAT
15.2.x.3.2.2 Handover preparation with other RAT

15.2.x.3.2.3 Handover Execution & Completion
Inter RAT handover can be executed using IEEE 802.21 MIH protocol or method defined for 802.16m. Procedures using IEEE 802.21 MIH is copied from the IEEE 802.16 REV2 specification for continuous support of MIH as defined in SRD (“IEEE 802.16m should support IEEE 802.21 Media Independent Handover (MIH) Services.” ).
Detailed procedures and message formats are provided in order to describe the concept in SDD. 

3. References

[1] IEEE 802.16m-08/003r7, “The Draft IEEE 802.16m System Description Document”
[2] IEEE 802.16m-09/0010, “IEEE 802.16m Amendment Working Document”
[3] IEEE P802.21-2008 “Media Independent Handover Services”
[4] IEEE P802.16 Rev2/D9
4. Text proposal for the 802.16m amendment
============================== Start of the Text================================= 
4. Abbreviation and acronyms 
MIHF : Media Independent Handover Function
15.2 Medium Access Control

15.2.y Inter RAT Capability Negotiation

Capability for Inter RAT HO shall be negotiated in the stage of basic capability negotiation during the network entry using A-SBC-REQ/RSP. Negotiated Inter-RAT capability is used for Inter-RAT handover procedures to provide appropriate other RAT information or initiated procedures with supported other RAT prior to handover. 
	Name
	Type
	Length
	Value
	Scope

	Inter-RAT Operation Mode 
	xx
	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
	A- SBC-REQ 


	Supported Inter RAT type
	yy
	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
	A- SBC-REQ 
A- SBC-RSP 

	MIH Capability Supported
	zz
	1
	Indicates the capability of IEEE 802.21 Media Independent Handover Services. Each bit set to 1 indicates that the corresponding service is supported. 
- If bit # 0 is set to 1 in the A-SBC-REQ/RSP message, the ABS/AMS is permitted to send MIH_MOB-MSG messages as further indicated through bits #1 – #3 .If bit #0 is set to 0, bits #1 – #3 shall be set to 0. 
- If bit #4 is set to be 1 in the A-SBC-RSP message, the AMS is allowed to transmit an MIH information service request in an MIH Initial Service Request message. 
- When bit #5 is set to be 1 in the A-SBC-RSP message, the AMS is allowed to transmit an MIH request for ES/CS Capability discovery in an MIH Initial Service Request message. 
Bit #0 = MIH (Media Independent Handover) support 
Bit #1 = Event Service support 
Bit #2 = Command Service support 
Bit #3 = Information Service support 
Bit #4 = Information Service support during network entry 
Bit #5 = ES/CS capability discovery support during network entry 
Bit #6~7: reserved
	A-SBC-REQ 
A- SBC-RSP


15.2.x Inter-RAT Handover Procedure
15.2.x.1 Network topology acquisition 

IEEE 802.16m systems advertise information about other RATs to assist the AMS with network discovery and selection. IEEE 802.16m systems provide a mechanism for AMS to obtain information about other access networks 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. IEEE 802.16m system may obtain the other access network information from an information server. 
15.2.x.1.1 Passive Other RAT Discovery 
A-MOB_ORAT-ADV indicated by Superframe Header (SFH) includes other access network information. 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 A-MOB_ORAT-ADV is transmitted in order to notify AMS of the start frame of the message. A-MOB_ORAT-ADV 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.x 
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Fig x. Other RAT information delivery
ABS broadcasts the other RAT information to the AMSs through the A-MOB_ORAT-ADV message. A-MOB_ORAT-ADV message includes the following:

· RAT ID: This field specifies the RAT type which ABS supports. 

· Pre-registration supported: This filed indicates whether support pre-registration for Inter RAT HO or not.

· PHY Profile ID: The PHY Profile ID contains the information related to scan the corresponding RAT. The contents of PHY profile ID are TBD.
	Syntax
	Size

(bit)
	Notes

	A-MOB_ORAT-ADV_Message_format() {
	-
	-

	Management Message Type = Undecided
	8
	-

	N_NEIGHBORS
	8
	Number of Inter-RAT neighbors

	For ( j = 0; j< N_NEIGHBORS; j++) {
	-
	-

	Length
	8
	Length of message information including all fields within the FOR loop.

	RAT ID
	8
	0x0: 802.11

0x1: GERAN(GSM/GPRS/EGPRS)

0x2: UTRAN

0x3: E-UTRAN

0x4: CDMA 2000

0x5-7: Reserved, set to zero



	Pre-registration supported
	1
	0: Not supported
1: Supported

	PHY Profile ID
	X
	TBD

	}
	
	

	} //End of A-MOB_ORAT-ADV
	
	


Table 1. A-MOB_ORAT-ADV message format
15.2.x.1.2 Active Other RAT Discovery
15.2.x.1.2.1 Active Other RAT Discovery with MIHF Support

MIHF support is the support of IEEE Std 802.21 specific features and functions. The 802.16m entity may send or receive the MOB_MIH-MSG 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 A-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 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 a 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 UL-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 a 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 a 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.x.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.x.2 Generic inter RAT HO procedure

IEEE 802.16m system provides mechanisms for conducting inter-RAT measurements and reporting, Further, IEEE 802.16m systems forwards handover related messages with other access technologies such as IEEE 802.11, 3GPP and 3GPP2. Generic MAC management message, A-MOB_ORAT-MSG can be used to convey handover related messages and tThe specifics of these handover messages may be defined elsewhere, e.g. IEEE 802.21. Other-RAT extended header shall be used in A-MOB_ORAT-MSG for carrying encapsulated other RAT related messages in order for ABS to forward the Other-RAT messages to the target Other RAT. 
15.2.x.2.1 Generic MIH MAC container 

MOB_MIH-MSG defined in IEEE 802.16 REV2 is used to convey IEEE 802.21 handover messages. 
15.2.x.2.2 Generic Other RAT MAC container

Other RAT MAC container is used to convey other RAT control messages which are defined in elsewhere, e.g., 3GPP, 3GPP2. Other RAT MAC container consists of Generic MAC header with other rat subheader with control message payload. 
15.2.x.3 Enhanced inter-RAT HO procedure

15.2.x.3.1 Dual Transmitter/Dual Receiver Support

In addition to the HO procedures specified in section 15.2.y, an AMS with dual RF may connect to both an ABS and a BS 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 BS are all conducted over the secondary radio interface. The connection with the serving BS is kept alive until handover completes.

15.2.x.3.2 Single Transmitter/Single Receiver Support

An AMS with a single RF may connect to only one RAT at a time. The AMS will use the source RAT to prepare the target RAT system. 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
15.2.x.3.2.1 MS Scanning of other RAT

An AMS shall request scan intervals to seek suitable other RAT cells. ABS can provide the AMS with neighbor other RAT cell list and scanning interval. The scan interval can be requested from the AMS and may be controlled by ABS via A-MOB_SCN-RSP. After completion of scanning (measurement metric for other RAT is FFS), AMS reports scanning results to a serving ABS via A-MOB_SCN-REP. Scanned other RAT cell list may include preferred target RAT cells in order. 
15.2.x.3.2.2 Handover preparation with other RAT
The pre-registration procedure enables an AMS to perform network entry to other RAT system prior to handover. The ABS may instruct the AMS whether target system allows pre-registration via A-MOB_ORAT-MSG or A-MOB_SCN-RSP (e.g., ABS may advertise pre-registration capability of neighbor other RATs). 

For pre-registration procedure, AMS performs the other RAT scanning procedure as indicated in 15.2.x.3.2.1. AMS constructs the MAC message (Defined in various other RAT systems) for pre-registration and transmits it to ABS using an A-MOB_ORAT-MSG. The AMS completes the pre-registration procedure by receiving a pre-registration complete message from a serving ABS. other RAT handover related messages can be encapsulated in A-MOB_ORAT-MSG container for handover preparation.
15.2.x.3.2.3 Handover Execution & Completion
Once an AMS decides other RAT handover, the AMS requests other RAT handover to a serving ABS. The AMS may include the pre-registered other RAT cell as targets for handover to expedite network entry. Upon receiving handover response from the ABS, AMS switches its radio over the target RAT and may turn off a serving 16m radio. After conducting specific handover execution (various standards defined procedures) with a target RAT, the AMS receives DL packets from the other RAT.
============================== End of Proposed Text =================================
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