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Abstract

This document presents a solution to the resource definition description that is currently missing in the D5.1 version of the 802.21 specification.
Background

In mobile wireless technologies such as 3GPP, an inter-RAT handover would have the following sequence of events:

1) Query phase - to find out the status of resources at both source and target networks before taking a handover decision
2) Preparation phase - where resources are reserved at the target network once a handover decision has been taken
3) Execution phase - where the handover commands are sent and performed
4) Completion phase - where the result of the handover is informed and the original resources are released at the source network
Currently, the 802.21 D05.01 specification supports the following handover messages:

· Query

· MIH_Get_Link_Parameters request 

· MIH_Get_Link_Parameters response

· MIH_Configure_Link request 

· MIH_Configure_Link response 

· MIH_Scan request 

· MIH_Scan response

· MIH_Net_HO_Candidate_Query request 

· MIH_Net_HO_Candidate_Query response

· MIH_MN_HO_Candidate_Query request

· MIH_MN_HO_Candidate_Query response 

· MIH_N2N_HO_Query_Resources request 

· MIH_N2N_HO_Query_Resources response

· Preparation/Execution

· MIH_Net_HO_Commit request 

· MIH_Net_HO_Commit response 

· MIH_MN_HO_Commit request

· MIH_MN_HO_Commit response 
· MIH_N2N_HO_Commit request

· MIH_N2N_HO_Commit response 

· Completion

· MIH_MN_HO_Complete request 

· MIH_MN_HO_Complete response

· MIH_N2N_HO_Complete request 

· MIH_N2N_HO_Complete response

Proposed Solution

Following the logic described in the background section, we propose the following Information Element resource definitions:
1) Query Resources

· This information element is used in the Query phase and it refers to the network that is going to be queried for resources
2) Available Resources

· This information element is used in the Query phase to find out the status of resources before taking a handover decision
3) Requested Resources

· This information element is used in the Preparation phase to request the reservation of resources in target network once a handover decision has been taken. 
4) Assigned Resources
· This information element is used in the Preparation phase to respond to the source network about the (successful) reservation of resources in the target network. Similarly, in a network controlled handover, this same information element is used in the Execution phase to inform the MN about the resource assignation in the new network, for instance when a HO command is issued.
Additionally, the following Information Elements are also complementary:
5) Measurements Request List

· This information element makes use of part of the information provided in the Available Resources information element to request performing measurements
6) Measurements Response List

· This information element contains the result of the different measurements taken
7) Handover Result

· This IE informs about the result of the handover, and it is already defined in D05.01

8) Result Status
· This IE informs about the status of the original resources after the handover result has been communicated back to the source. This IE is already defined in D05.01 and a minor editorial change is proposed.
Following the above mentioned principles, this would be the resource Information Element applicability to the current 802.21 messages:

· Query Resource List

· MIH_Get_Link_Parameters request 

· MIH_Net_HO_Candidate_Query request 

· MIH_MN_HO_Candidate_Query request

· MIH_N2N_HO_Query_Resources request 

· Available Resource List
· MIH_Get_Link_Parameters response

· MIH_Configure_Threshold request 

· MIH_Scan request 
· MIH_Net_HO_Candidate_Query response
· MIH_MN_HO_Candidate_Query response 

· MIH_N2N_HO_Query_Resources response

· Measurements Request List
· MIH_Configure_Threshold request 

· MIH_Scan request 
· MIH_Net_HO_Candidate_Query request 

· Measurements Response List
· MIH_Link_Parameters_Report indication

· MIH_Scan response

· MIH_Net_HO_Candidate_Query response

· Requested Resource Set
· MIH_Net_HO_Commit request 

· MIH_MN_HO_Commit request

· MIH_N2N_HO_Commit request

· Assigned Resource Set
· MIH_MN_HO_Complete request 

· MIH_MN_HO_Complete response

· MIH_N2N_HO_Complete request 

· MIH_N2N_HO_Complete response

· Handover Result

· MIH_Net_HO_Commit response 
· MIH_MN_HO_Complete request
· MIH_N2N_HO_Complete request

· Resource Status

· MIH_Net_HO_Commit response 
· MIH_N2N_HO_Complete response

The following tables provide the resource definition elements 

	TLV Type Name
	TLV Type Value
	Data Type

	Query Resource List
	
	QUERY_RESOURCE_LIST

	Available Resource List
	
	AVAILABLE_RESOURCE_LIST

	Measurements Request List
	
	MESAUREMENT_REQUEST_LIST

	Measurements Response List
	
	MEASUREMENT_RESPONSE_LIST

	Requested Resource Set
	
	REQUESTED_LINK_RESOURCE_SET

	Assigned Resource Set
	
	ASSIGNED_LINK_RESOURCE_SET

	Handover Result
	
	HANDOVER_RESULT

	Resource Status
	
	LINK_RESOURCE_RETENTION_STATUS


	Data Type Name
	Derived From
	Definition
	Valid Range

	QUERY_RESOURCE_LIST
	LIST (NETWORK_TYPE)
	List of networks that are queried for possible handovers
	N/A

	AVAILABLE_RESOURCE_LIST
	LIST (SEQUENCE (NETWORK_TYPE, LIST (CELL_RESOURCE_SET)))
	List of available cells per network type
	N/A

	MESAUREMENT_REQUEST_LIST
	LIST (SEQUENCE (NETWORK_TYPE, LIST (CELL_RESOURCE_SET), MEASUREMENT_TYPES))
	List of measurement types to be taken and list of cells to be measured, per network type
	N/A

	MEASUREMENT_RESPONSE_LIST
	LIST (SEQUENCE (NETWORK_TYPE, MEASUREMENT_VALUES))
	List of results of measurements taken for each cell, per network type
	N/A

	REQUESTED_LINK_RESOURCE_SET
	SEQUENCE  (NETWORK_TYPE, MN_ID, CELL_ID, QOS_PARAM_LIST, SOURCE2TARGET_TRANSPARENT_CONTAINER, HANDOVER_CAUSE, CONNECTION_ID, MN_CAPABILITIES)
	Set of parameters required for performing admission control at the target network
	N/A

	ASSIGNED_LINK_RESOURCE_SET
	SEQUENCE (NETWORK_TYPE, HANDOVER_STATUS, QOS_PARAM_LIST, TUNNEL_ENDPOINT_ID, POA_FA_AR_ADDRESS, TARGET2SOURCE_TRANSPARENT_CONTAINER, LINK_AC_EXEC_TIME)
	Set of parameters assigned by the target network
	N/A

	CELL_RESOURCE_SET
	SEQUENCE (CELL_ID, CHANNEL_ID, FREQUENCY_CODE, LIST(PHY_MODE))
	Set of parameters required to identify and monitor a wireless cell (i.e. PoA or BS)
	N/A

	MN_ID
	LINK_ID
	Mobile Node ID
	N/A

	CELL_ID
	LINK_ID
	PoA Base Station Cell ID
	N/A

	PHY_MODE
	SEQUENCE (RANGING_CDMA_CODES, BANDWIDTH, FFT_SIZE, CYCLIC_PREFIX, FRAME_DURATION, TTG, RTG, DL_BURST_PROFILE, UL_BURST_PRIFILE)
	PHY mode information
	N/A

	FREQUENCY_CODE
	INTEGER(2)
	Frequency code number (i.e. UMTS scrambling code, cdma2000 Walsh code, etc.)
	0-65535

	MEASUREMENT_TYPES
	LIST (LINK_PARAM_TYPE)
	List of measurement types 
	N/A

	MEASUREMENT_VALUES
	LIST (SEQUENCE (CELL_ID, LINK_PARAM))
	List of measurement types and their associated reported values
	N/A

	QOS_PARAM_LIST
	LIST (SEQUENCE (QOS_TYPE, QOS_PARAM))
	List of QoS parameters
	N/A

	HANDOVER_CAUSE
	ENUMERATED
	Represents the reason for performing a handover
	See Table (TBD)

	CONNECTION_ID
	INTEGER(1)
	Data connection identifier
	0-255

	TUNNEL_ENDPOINT_ID
	INTEGER(1)
	Tunnel endpoint identifier
	0-255

	MN_CAPABILITIES
	SEQUENCE (MN_CAPABILITIES_TYPE, MN_CAPABILITIES_VALUE)
	Mobile node capabilities 
	N/A

	MN_CAPABILITIES_TYPE
	ENUMERATED
	Mobile node capabilities for establishing a new connection
	0: Parameter not available

1: GERAN Capabilities

2: 3GPP Capabilities

3 : IEEE 802.16 Capabilities

	MN_CAPABILITIES_VALUE
	BITMAP(64)
	Bitmap representing the MN capabilities depending on the access technology
	See Table (TBD)

	SOURCE2TARGET_TRANSPARENT_CONTAINER
	SEQUENCE (S2T_CONTAINER_TYPE, S2T_CONTAINER_VALUE)
	Source to target transparent container including the required configuration for admitting the new connection at the target network
	N/A

	S2T_CONTAINER_TYPE
	ENUMERATED
	Type of source to target container
	0:Parameter not available

1:Pre-defined configuration

2-255: Reserved

	S2T_CONTAINER_VALUE
	CHOICE (PREDEFINED_CONFIG_ID)
	A value associated to the source to target container type
	N/A

	PREDEFINED_CONFIG_ID
	INTEGER(1)
	Pre-defined configuration identifier
	0-255

	TARGET2SOURCE_TRANSPARENT_CONTAINER
	SEQUENCE (T2S_CONTAINER_TYPE, T2S_CONTAINER_VALUE)
	Target to source transparent container including the required configuration for admitting the new connection at the target network
	N/A

	T2S_CONTAINER_TYPE
	ENUMERATED
	Type of target to source container
	0:Parameter not available

1:Pre-defined configuration

2-255: Reserved

	T2S_CONTAINER_VALUE
	CHOICE (PREDEFINED_CONFIG_ID)
	A value associated to the source to target container type
	N/A

	HANDOVER_RESULT
	[Same as D05.01]
	[Same as D05.01]
	[Same as D05.01]

	LINK_RESOURCE_RETENTION_STATUS
	BOOLEAN
	Represents the status of the resources
	True: Retaining resources

False: Releasing resources

	
	
	
	

	
	
	
	


	Definition
	Valid Range

	GERAN Capabilities
	Bit 0: Multiband supported 
Bit 1: Associated Radio Capability 2
Bit 2: Associated Radio Capability 1
Bit 3: R Support

Bit 4: HSCSD Multi Slot Capability
Bit 5: UCS2 treatment
Bit 6: Extended Measurement Capability
Bit 7: MS measurement capability

Bit 8: MS Positioning Method Capability
Bit 9: ECSD Multi Slot Capability
Bit 10: 8-PSK Struct
Bit 11: GSM 400 Bands Supported
Bit 12: GSM 400 Associated Radio Capability
Bit 13: GSM 850 Associated Radio Capability
Bit 14: GSM 1900 Associated Radio Capability
Bit 15: UMTS FDD Radio Access Technology Capability
Bit 16: UMTS 3.84 Mcps TDD Radio Access Technology Capability
Bit 17: CDMA 2000 Radio Access Technology Capability
Bit 18: DTM GPRS Multi Slot Class
Bit 19: Single Slot DTM
Bit 20: DTM EGPRS Multi Slot Class
Bit 21: Single Band Support
Bit 22: GSM 750 Associated Radio Capability
Bit 23: UMTS 1.28 Mcps TDD Radio Access Technology Capability
Bit 24: GERAN Feature Package 1
Bit 25: Extended DTM GPRS Multi Slot Class
Bit 26: Extended DTM EGPRS Multi Slot Class
Bit 27: High Multislot Capability
Bit 28: GERAN Iu Mode Capabilities
Bit 29: GERAN Feature Package 2
Bit 30: GMSK Multislot Power Profile
Bit 30: 8-PSK Multislot Power Profile
Bit 31: T-GSM 400 Bands Supported
Bit 32: T-GSM 400 Associated Radio Capability
Bit 33: T-GSM 900 Associated Radio Capability
Bit 34: Downlink Advanced Receiver Performance
Bit 35: DTM Enhancements Capability
Bit 36: DTM GPRS High Multi Slot Class
Bit 37: Offset required
Bit 38: DTM EGPRS High Multi Slot Class
Bit 39: Repeated ACCH Capability
Bit 40: GSM 710 Associated Radio Capability
Bit 41: T-GSM 810 Associated Radio Capability
Bit 42: Ciphering Mode Setting Capability
Bit 43: Multislot Capability Reduction for Downlink Dual Carrier
Bit 44: R-GSM band Associated Radio Capability
Bit 45: HSCSD Multi Slot Capability
Bit 46: MS Measurement 
Bit 47: MS Positioning Method Capability
Bit 48: ECSD Multi Slot Capability
Bit 49: 8-PSK RF Power Capability 1
Bit 50: 8-PSK RF Power Capability 2
Bit 51: FLO Iu Capability
Bit 52-64: Reserved

	UMTS Capabilities
	Bit 0: 

Predefined configuration status information (and compressed)

                                -   UE security information

                                -  UE capability container

                                                -  UE radio access capability (and extenstion)

-          Release indicator

-          PDCP, RLC, transport channel, physical channel, RF, UE positioning, Measurement capabilities

-          Device type

-          Support for SIB 11bis

Support

Bit 4: HSCSD Multi Slot Capability
Bit 5: UCS2 treatment
Bit 6: Extended Measurement Capability
Bit 7: MS measurement capability

Bit 8: MS Positioning Method Capability
Bit 9: ECSD Multi Slot Capability
Bit 10: 8-PSK Struct
Bit 11: GSM 400 Bands Supported
Bit 12: GSM 400 Associated Radio Capability
Bit 13: GSM 850 Associated Radio Capability
Bit 14: GSM 1900 Associated Radio Capability
Bit 15: UMTS FDD Radio Access Technology Capability
Bit 16: UMTS 3.84 Mcps TDD Radio Access Technology Capability
Bit 17: CDMA 2000 Radio Access Technology Capability
Bit 18: DTM GPRS Multi Slot Class
Bit 19: Single Slot DTM
Bit 20: DTM EGPRS Multi Slot Class
Bit 21: Single Band Support
Bit 22: GSM 750 Associated Radio Capability
Bit 23: UMTS 1.28 Mcps TDD Radio Access Technology Capability
Bit 24: GERAN Feature Package 1
Bit 25: Extended DTM GPRS Multi Slot Class
Bit 26: Extended DTM EGPRS Multi Slot Class
Bit 27: High Multislot Capability
Bit 28: GERAN Iu Mode Capabilities
Bit 29: GERAN Feature Package 2
Bit 30: GMSK Multislot Power Profile
Bit 30: 8-PSK Multislot Power Profile
Bit 31: T-GSM 400 Bands Supported
Bit 32: T-GSM 400 Associated Radio Capability
Bit 33: T-GSM 900 Associated Radio Capability
Bit 34: Downlink Advanced Receiver Performance
Bit 35: DTM Enhancements Capability
Bit 36: DTM GPRS High Multi Slot Class
Bit 37: Offset required
Bit 38: DTM EGPRS High Multi Slot Class
Bit 39: Repeated ACCH Capability
Bit 40: GSM 710 Associated Radio Capability
Bit 41: T-GSM 810 Associated Radio Capability
Bit 42: Ciphering Mode Setting Capability
Bit 43: Multislot Capability Reduction for Downlink Dual Carrier
Bit 44: R-GSM band Associated Radio Capability
Bit 45: HSCSD Multi Slot Capability
Bit 46: MS Measurement 
Bit 47: MS Positioning Method Capability
Bit 48: ECSD Multi Slot Capability
Bit 49: 8-PSK RF Power Capability 1
Bit 50: 8-PSK RF Power Capability 2
Bit 51: FLO Iu Capability
Bit 52-64: Reserved

	
	


Inter-RAT Handovers in 3GPP (informative)
As explained in [1], the 3GPP Inter-RAT handover is based on a few key principles:
1) In multiple RAT scenarios, the UE uses a single RAT for all in-progress services.

2) Inter-RAT handover decision is made (and the handover command is sent) by the serving RAN. The target RAN may exercise admission control to UEs that are handed over.

3) The serving RAN receives information from the target RAN that can be included in the handover command.

Figure 1 shows the message sequence for an inter-SGSN inter-RAT handover between GERAN and UTRAN:
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Figure 1: Inter-RAT handover from GERAN to UTRAN

The three principles mentioned above are reflected in the following way in this sequence:

1) In multiple RAT scenarios, the UE uses a single RAT for all in-progress services.
· The UE switches RAT between message (7) and message (8).

2) Inter-RAT handover decision is made (and the handover command is sent) by the serving RAN. The target RAN may exercise admission control to UEs that are handed over.
· The source BSC decides that the handover is required and triggers the “PS Handover Required” message (1).

· The target RNC can perform admission control when receiving the “Relocation Request” (message (3)).

3) The serving RAN receives information from the target RAN that can be included in the handover command.

· Via messages 4, 5, 6 and 7, the target RNC is able to provide a detailed radio configuration to the UE with the UTRAN RRC message “HANDOVER TO UTRAN COMMAND”.
Above three principles are already also applied for handovers to/from the CDMA-2000 non-3GPP RAT.
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