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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) Available Resources

· This information element is used in the Query phase to find out the status of resources before taking a handover decision
2) 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. 
3) 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.
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 Set

· MIH_Configure_Threshold request 

· MIH_Scan request 
· MIH_Net_HO_Candidate_Query request 

· Measurements Response Set

· 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
	Description

	Query Resource List
	
	QUERY_RESOURCE_LIST
	TBD.

	Available Resource List
	
	AVAILABLE_RESOURCE_LIST
	

	Measurements Request Set
	
	SEQUENCE(LIST(CELL_ID), MEASUREMENT_TYPE)
	

	Measurements Response Set
	
	SEQUENCE(LIST(CELL_ID), LIST (MEASUREMENT_VALUE)
	

	Requested Resource Set
	
	REQUESTED_LINK_RESOURCE_SET
	

	Assigned Resource Set
	
	ASSIGNED_LINK_RESOURCE_SET
	


	Data Type Name
	Derived From
	Definition
	Valid Range

	QUERY_RESOURCE_LIST
	LIST (NETWORK_TYPE)
	
	

	AVAILABLE_RESOURCE_LIST
	LIST (CELL_RESOURCE_SET)
	
	

	CELL_RESOURCE_SET
	SEQUENCE (CELL_ID, FREQUENCY_CHANNEL, SCRAMBLING_CODE, MEASUREMENT_TYPE)
	
	

	CELL_ID
	MAC_ADDRESS
	
	

	FREQUENCY_CHANNEL
	
	
	

	SCRAMBLING_CODE
	
	
	

	MEASUREMENT_TYPE
	
	
	

	MEASUREMENT_VALUE
	
	
	

	REQUESTED_LINK_RESOURCE_SET
	SEQUENCE (MN_ID, CELL_ID, PDP_CONTEXTS, SOURCE2TARGET_TRANSPARENT_CONTAINER, HO_CAUSE, CONNECTION_ID, MN_CAPABILITY)
	
	

	ASSIGNED_LINK_RESOURCE_SET
	SEQUENCE (HO_CAUSE, PDP_CONTEXTS, TUNNEL_ENDPOINT_ID, POA_FA_AR_ADDRESS, TARGET2SOURCE_TRANSPARENT_CONTAINER)
	
	

	
	
	
	

	
	
	
	

	
	
	
	


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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