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1 Introduction

1.1 Scope

The primary scope of this document is to develop test cases for achieving interoperability between two or more systems that implement the MIH (Media-Independent Handover) protocol defined in IEEE Std 802.21-2008. The potential end points include wireless mobile devices and network entities described in the standard. Performance requirements on the test cases are out of the scope of this document.
1.2 Purpose

The purpose of this document is to ensure the ability of two or more MIH protocol entities to exchange information and to use the information that has been exchanged.
1.3 Target Environment

Figure 1 depicts an example target environment for IEEE 802.21 interoperability use cases. There are two operators: Operator O and Operator P. Operator O owns a WiMAX network and a Wi-Fi network with ESSID “Sandbox.” Operator P owns a 3GPP network and a Wi-Fi network with ESSID “Pandora.” There are three types of mobile node: aPhone (access to 3GPP and Wi-Fi networks), pinkBerry (access to WiMax and Wi-Fi networks), and myTop (access to WiMAX, Wi-Fi, and 3GPP networks).
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Figure 1 Network Deployment Example
2 MIH Tests
2.1 Test Suites

The test cases are categorized into the following suites:

· Mobile Initiated Handover (MHO) which are test cases for handover initiated by a mobile device and assisted by the network operator;

· Network-initiated Handover (NHO) which are test cases for handover initiated by the operator and enforced by the mobile node;

· Information Service (IS) identifies test cases which are related to MIH Information Service; and

· Protocol Data Unit (PDU) contains the test cases directly derived from the PDUs (IEEE Std 802.21-2008 Clause M8.4) in PICS perfoma.

A summary of the test cases identified in this document is shown in Table 1. 

Table 1 Interoperability test cases summary
	
	Test  Case
	Summary
	PICS  Addressed

	Mobile Initiated Handover
	MHO-1a Mobile initiated handover w/ network assistance and retaining the connection to the old network after handover
	MN switches from one network to the other network via communication with POS. After a handover, MN retains the connection to the old network.
	MC6
PDU20, PDU21 (MIH_MN_HO_Commit)
PDU26, PDU27 (MIH_MN_HO_Complete)


	
	MHO-1b Mobile initiated handover w/ network assistance and deleting the connection to the old network after handover


	MN switches from one network to the other network via communication with POS. After a handover, MN deletes the connection to the old network.
	MC6
PDU20, PDU21 (MIH_MN_HO_Commit)
PDU26, PDU27 (MIH_MN_HO_Complete)
PDU37, PDU-38
(MIH_DeRegister)

	
	MHO-2a Mobile initiated handover w/ network resource reservation signal and retaining the connection to the old network after handover
	MN switches from one network to the other network with the support of resources reservation signals to the network. After a handover, MN retains the connection to the old network.
	MC6
PDU16, PDU17 (MIH_MN_HO_Candidate_Query)
PDU18, PDU19 (MIH_N2N_HO_Query_Resources)

PDU20, PDU21 (MIH_MN_HO_Commit)
PDU24, PDU25 (MIH_N2N_HO_Commit)
PDU26, PDU27 (MIH_MN_HO_Complete)
PDU28, PDU29 (MIH_N2N_HO_Complete)


	
	MHO-2b Mobile initiated handover w/ network resource reservation signal and deleting the connection to the old network after handover
	MN switches from one network to the other network with the support of resources reservation signals to the network. After a handover, MN deletes the connection to the old network.
	MC6
PDU16, PDU17 (MIH_MN_HO_Candidate_Query)
PDU18, PDU19 (MIH_N2N_HO_Query_Resources)

PDU20, PDU21 (MIH_MN_HO_Commit)
PDU24, PDU25 (MIH_N2N_HO_Commit)
PDU26, PDU27 (MIH_MN_HO_Complete)
PDU28, PDU29 (MIH_N2N_HO_Complete)
PDU37, PDU-38

 (MIH_DeRegister)

	Network  Initiated Handover
	NHO-1a Network initiated handover w/o network resource reservation and retaining the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other without network resource query or reservation. After a handover, MN retains the connection to the old network.
	MC7
PDU22, PDU23 (MIH_Net_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)

	
	NHO-1b Network initiated handover w/o network resource reservation and deleting the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other without network resource query or reservation. After a handover, MN deletes the connection to the old network.
	MC7
PDU22, PDU23 (MIH_Net_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)
PDU37, PDU-38

 (MIH_DeRegister)

	
	NHO-2a Network initiated handover w/ network resource reservation signals and retaining the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other with reserving resource signals to another PoS. After a handover, MN retains the connection to the old network.
	MC7
PDU14, PDU15 (MIH_Net_HO_Candidate_Query)
PDU18, PDU19 (MIH_N2N_HO_Query_Resources)

PDU22, PDU23 (MIH_Net_HO_Commit)

PDU24, PDU25 (MIH_N2N_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)

PDU28, PDU29 (MIH_N2N_HO_Complete)


	
	NHO-2b Network initiated handover w/ network resource reservation signals and deleting the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other with reserving resource signals to another PoS. After a handover, MN deletes the connection to the old network.
	MC7
PDU14, PDU15 (MIH_Net_HO_Candidate_Query)
PDU18, PDU19 (MIH_N2N_HO_Query_Resources)

PDU22, PDU23 (MIH_Net_HO_Commit)

PDU24, PDU25 (MIH_N2N_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)

PDU28, PDU29 (MIH_N2N_HO_Complete)
PDU37, PDU-38

 (MIH_DeRegister)

	
	NHO-3a Network initiated handover w/ candidate query w/o source reservation and retaining the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other with candidate query to MN and without reserving resources. After a handover, MN retains the connection to the old network.
	MC7
PDU14, PDU15 (MIH_Net_HO_Candidate_Query)
PDU22, PDU23 (MIH_Net_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)



	
	NHO-3b Network initiated handover w/ candidate query w/o source reservation and deleting the connection to the old network after handover
	Service Provider/Operator requests the MN to switch from one network to the other with candidate query to MN and without reserving resources. After a handover, MN deletes the connection to the old network.
	MC7
PDU14, PDU15 (MIH_Net_HO_Candidate_Query)
PDU22, PDU23 (MIH_Net_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)

PDU37, PDU-38

 (MIH_DeRegister)

	Information Service
	IS-1a Query available networks without registration
	Discover the available network types based on the MN’s current location (via geo-location or its PoA’s location) using binary/RDF query.
	MC3 (MC3.1 or MC3.2)

PDU30, PDU31 (MIH_Get_Information)

	
	IS-1b Query available networks with registration
	Discover the available network types based on the MN’s current location (via geo-location or its PoA’s location) using binary/RDF query. MIH registration is performed before sending a query.
	MC3 (MC3.1 or MC3.2)

PDU30, PDU31 (MIH_Get_Information)
PDU35, PDU-36(MIH_Register)

	
	IS-2 IS push mode
	After MIH registration, the MN receives push information from the network.
	MC3.3 [OPT]

PDU32 (MIH_Push_Information)
PDU35, PDU-36(MIH_Register)

	
	PDU18-19
MIH N2N HO Query Resources
	MIH_N2N_HO_Query_Resources request and response message exchange
	PDU18, PDU19 (MIH N2N HO Query Resources)

	Protocol Data Unit
	PDU35-36
MIH Register
	MIH_Register request and response message exchange.
	PDU35, PDU36 (MIH_Register)

	
	PDU37-38
MIH Deregister
	MIH_Deregister request and response message exchange.
	PDU37, PDU38 (MIH_Deregister)

	
	PDU39-40
MIH Event Subscribe
	MIH_Event_Subscribe request and response message exchange 
	PDU39, PDU40 (MIH_Event_Subscribe)

	
	PDU5

MIH Link Parameter Report
	MIH_Link_Parameter_Report indication message
	PDU5 (MIH_Link_Parameter_Report)

	
	PDU33-34
MIH Capability Discovery
	MIH_Capability_Discover request and response message exchange
	PDU33, PDU34 (MIH_Capability_Discover)

	
	PDU20-21
MIH MN HO Commit
	MIH_MN_HO_Commit request and response message exchange
	PDU20, PDU21 (MIH_MN_HO_Commit)

	
	PDU26-27
MIH MN HO Complete
	MIH_MN_HO_Complete request and response message exchange
	PDU26, PDU27 (MIH_MN_HO_Complete)

	
	PDU16-17
MIH MN HO Candidate Query
	MIH_MN_HO_Candidate_Query request and response message exchange
	PDU16, PDU17 (MIH_MN_HO_Candidate_Query)

	
	PDU22-23
MIH Net HO Commit
	MIH_Net_HO_Commit request and response message exchange
	PDU22, PDU23 (MIH_Net_HO_Commit)

	
	PDU14-15
MIH Net HO Candidate Query
	MIH_Net_HO_Candidate_Query request and response message exchange
	PDU14, PDU15 (MIH_Net_HO_Candidate_Query)

	
	PDU24-25
MIH N2N HO Commit
	MIH_N2N_HO_Commit request and response message exchange
	PDU24, PDU25 (MIH_N2N_HO_Commit)

	
	PDU28-29
MIH N2N HO Complete
	MIH_N2N_HO_Complete request and response message exchange
	PDU28, PDU29 (MIH_N2N_HO_Complete)

	
	PDU30-31
MIH Get Information
	MIH_Get_Information request and response message exchange
	PDU30, PDU31 (MIH_Get_Information)

	
	PDU32
MIH Push Information
	MIH_Push_Information indication message
	PDU32 (MIH_Push_Information)


2.2 Abstract Architecture

The architecture in Figure 2 contains several MIH devices: one MN (mobile node), two PoS (Point of Service), and two IS (Information Service Server).  SHAPE  \* MERGEFORMAT 


These devices understand MIH protocol and each have their own unique MIHF ID. The two PoAs (Point of Attachments, POA1 and PoA2) are used for illustrating the network connectivity status and are not part of the testing units. In this example, the MN is attached to the OperO network (operator O) via Link1 and to the OperP network (operator P) via Link2. Com#, where # is a number, indicates that there is a communication between the two end points using UDP as its transport mechanism. 
The following table describes the potential access network technology for Link1 and Link2.
Table 2 Access technology examples for Link1 and Link2

	Operator
	Link1
	Link 2

	Same Operator
	802.11
	802.16e

	Same Operator
	802.11
	EVDO

	Different Operator
	3GPP
	802.11


Following are different test architectures that are applied to different test cases. 


[image: image3]
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Figure 3  contains only two MIH devices, i.e., MN1 and PoS1. The MN1 is attached to PoA1 and communicates with PoS1 via Com3.


[image: image5]
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Figure 4 covers test cases for the communication between two PoS.

3 Mobile-initiated handover test suite

The purpose of this test suite is to verify that the mobile node can initiate and complete a handover-related sequence of operations from one network to the other network using MIH protocol with network entities. Figure 5 shows the devices, links, and connections that are used for this test suite. This test suite describes make-before-break handover scenarios.
 SHAPE  \* MERGEFORMAT 



Figure 5 Mobile-initiated handover Test Architecture

3.1 MHO-1a Mobile-initiated handover w/ network assistance and retaining the connection to the old network after handover
A mobile node is attached to PoA1 and discovers PoS1 via pre-configuration. The MN then decides to perform a handover with the assistance from the network within the same operator. The MN first execute a remote MIH_MN_HO_Commit command with PoS1 to indicate that the MN is going to perform a handover to the target network, and then execute a remote MIH_MN_HO_Complete command with PoS2 to indicate that the MN has completed the handover to the target network. The connection to PoA1as well as the registration to PoS1 is retained after the handover. In this test case, there is no MIH communication between PoS1 and PoS2. 
3.1.1 Test Sequence

MN was registered to PoS1 through Com3 via Link1. When test starts, MN indicates PoS1 about its target point of attachment.  MN then establishes Link 2. Once attached to PoA2, the MN re-registers to PoS2 through Com4 via Link2.

3.1.2 Test Case

	Test:
	MHO-1a
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Mobile initiated handover w/ network assistance and retaining the connection to the old network after handover

	Purpose:
	To verify that 

a. The mobile node can initiate and complete a handover using MIH protocol message exchange

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific the point of attachment (i.e., PoA2) is served by PoS2.

· MN should provide PoA2 in its candidate list when connected to PoA1.

· PoS1 is configured to return PoA2 (if exists in the MN candidate list) as the best candidate for the MN.

Network resource assumptions:

· It is assumed that there is no resource reservation required.

	Parameters
	None.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN performs an MIH_MN_HO_Commit command with PoS1 through Com3 via Link 1 (Reference: Test PDU20-21)
	
	

	2. 
	Is Test PDU20-21 successful?
	Yes
	No

	3. 
	MN attaches to PoA2 and establishes Link2
	
	

	4. 
	Is the MN attached to PoA2?
	Yes
	No

	5. 
	MN establishes Com4 and registers to PoS2 (Reference: Test PDU35-36)
	
	

	6. 
	Is Test PDU35-36 successful? 
	Yes
	No

	7. 
	MN performs an MIH_MN_HO_Complete command with PoS2 through Com4 via Link2 (Reference Test PDU26-27)
	
	

	8. 
	Is Test PDU26-27 successful?
	Yes
	No


3.2 MHO-1b Mobile-initiated handover w/ network assistance and deleting the connection to the old network after handover
This test case is the same as MHO-1a except that the connection to PoA1as well as the registration to PoS1 is removed after the handover. 
3.2.1 Test Sequence

The test sequence is the same as MHO-1a except that, after handover, MN deregisters from PoS1 and detaches from PoA1.
3.2.2 Test Case

	Test:
	MHO-1b
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Mobile-initiated handover w/ network assistance and deleting the connection to the old network after handover

	Purpose:
	To verify that 

a. The mobile node can initiate and complete a handover using MIH protocol message exchange
b. After a handover, the mobile node remove connection to the old network

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific the point of attachment (i.e., PoA2) is served by PoS2.

· MN should provide PoA2 in its candidate list when connected to PoA1.

· PoS1 is configured to return PoA2 (if exists in the MN candidate list) as the best candidate for the MN.

Network resource assumptions:

· It is assumed that there is no resource reservation required.

	Parameters
	None.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN, PoS1 and PoS2 run MHO-1a.
	
	

	2. 
	Is MHO-1a successful?
	Yes
	No

	3. 
	MN deregistered from PoS1. (Reference Test PDU37-38)
	
	

	4. 
	Is Test PDU37-38 successful?
	Yes
	No

	5. M
	MN disconnects from PoA1 and break Link1
	
	

	6. 
	Is MN disconnected from PoA1?
	Yes
	No


3.3 MHO-2a Mobile-initiated handover w/ network resource reservation signals and retaining the connection to the old network after handover
A mobile node is attached to PoA1 and discovers the network PoS via pre-configuration. The MN then decides to perform a handover with the assistance from the network within the same operator. Though there are MIH message exchanges for QoS resource information, the actual network resource reservation is performed by applying the resource reservation techniques for the specific access technology. The connection to PoA1as well as the registration to PoS1 is retained after the handover. 
3.3.1 Sequence

MN was registered to PoS1 through Com3 via Link1. When test starts, PoS1 provides a list of target networks to the MN. MN then establishes Link 2. Once attached to PoA2, the MN re-registers to PoS2 through Com4 via Link2, and indicates PoS2 about the completion of the handover to the target network.
See clause C.1 in IEEE Std 802.21-2008.

3.3.2 Test Case

	Test:
	MHO-2a
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Mobile-initiated handover with network resource reservation signals and retaining the connection to the old network after handover

	Purpose:
	To verify that 

a. The mobile node can initiate and complete a handover using MIH protocol message exchange

b. The network PoS reserve network resources to assist handover using MIH protocol message exchange

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· PoS1 and MN are aware of the existence of PoS2 and recognize that handovers to specific the point of attachment (i.e., PoA2) is served by PoS2.

· MN should provide PoA2 in its candidate list when connected to PoA1.

· PoS1 is configured to return PoA2 (if exists in the MN candidate list) as the best candidate for the MN.
Network resource assumptions:
· PoS2 is able to reserve the QoS resource specified in the parameter QOS_LIST.

· PoS1 is able to release the QoS resource at the end of the test.

	Parameters
	· QOS_LIST: a list of QoS requirements for this test case.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_MN_HO_Candidate_Query request message to PoS1 through Com3 via Link 1 (Reference: Test PDU16)
	
	

	2. 
	Is Test PDU16 successful?
	Yes
	No

	3. 
	PoS1 performs an MIH_N2N_HO_Query_Resources command with PoS2 via Com5 (Reference: Test PDU18-19)
	
	

	4. 
	Is Test PDU18-19 successful?
	Yes
	No

	5. 
	PoS1 responds with MIH_MN_HO_Query response message to MN through Com3 (Reference: Test PDU17)
	
	

	6. 
	Is Test PDU17 successful?
	Yes
	No

	7. 
	MN sends MIH_MN_HO_Commit request message to PoS1 through Com3 via Link 1 (Reference: Test PDU20)
	
	

	8. 
	Is Test PDU20 successful?
	Yes
	No

	9. 
	PoS1 performs an MIH_N2N_HO_Commit command with PoS2 through Com5 (Reference: Test PDU24-25)
	
	

	10. 
	Is Test PDU24-25 successful?
	Yes
	No

	11. P
	PoS1 responds with MIH_MN_HO_Commit response message to MN through Com3 (Reference: Test PDU21)
	
	

	12. 
	Is Test PDU21 successful?
	Yes
	No

	13. 
	MN attaches to PoA2 and establishes Link2
	
	

	14. 
	Is the MN attached to PoA2?
	Yes
	No

	15. 
	MN establishes Com4 and registers to PoS2 (Reference: Test PDU35-36)
	
	

	16. 
	Is Test PDU35-36 successful?
	Yes
	No

	17. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Com4 via Link2 (Reference: Test PDU26)
	
	

	18. 
	Is Test PDU26 successful?
	Yes
	No

	19. 
	PoS2 performs an MIH_N2N_HO_Complete command with PoS1 via Com5 (Reference: Test PDU28-29)
	
	

	20. 
	Is Test PDU28-29 successful?
	Yes
	No


3.4 MHO-2b Mobile-initiated handover w/ network resource reservation signals and deleting the connection to the old network after handover

3.4.1 Sequence

This test case is the same as MHO-2a except that the connection to PoA1as well as the registration to PoS1 is removed after the handover.

3.4.2 Test Case

The test sequence is the same as MHO-2a except that, after handover, MN deregisters from PoS1 and detaches from PoA1.

	Test:
	MHO-2b
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Mobile-initiated handover w/ network resource reservation signals and deleting the connection to the old network after handover

	Purpose:
	To verify that 

a. The mobile node can initiate and complete a handover using MIH protocol message exchange

b. The network PoS reserve network resources to assist handover using MIH protocol message exchange
c. After a handover, the mobile node remove connection to the old network

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· PoS1and MN are aware of the existence of PoS2 and recognize that handovers to specific the point of attachment (i.e., PoA2) is served by PoS2.

· MN should provide PoA2 in its candidate list when connected to PoA1.

· PoS1 is configured to return PoA2 (if exists in the MN candidate list) as the best candidate for the MN.

Network resource assumptions:

· PoS2 is able to reserve the QoS resource specified in the parameter QOS_LIST.

· PoS1 is able to release the QoS resource at the end of the test.

	Parameters
	· QOS_LIST: a list of QoS requirements for this test case.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN, PoS1 and PoS2 run MHO-2a
	
	

	2. 
	Is MHO-2a successful?
	Yes
	No

	3. 
	MN deregistered from PoS1. (Reference Test PDU37-38)
	
	

	4. 
	Is MN deregistered from PoS1?
	Yes
	No

	5. M
	MN disconnects from PoA1 and break Link1
	
	

	6. 
	Is MN disconnected from PoA1?
	Yes
	No


4 Network-initiated handover

The purpose of this test suite is to verify that the serving PoS can initiate and complete a handover-related sequence of operations from one network to the other network using MIH protocol with MN and the target PoS. Figure 5 is used for this test suite. This test suite describes make-before-break handover scenarios.

4.1 NHO-1a Network-initiated handover w/o network resource reservation and retaining the connection to the old network after handover
A mobile node is attached to PoA1, discovers PoS1 via pre-configuration. PoS1 then decides to let MN perform a handover to a target network within the same operator. The PoS first execute a remote MIH_Net_HO_Commit command with MN to indicate that the MN is going to perform a handover to the target network, and then execute a remote MIH_MN_HO_Complete command with PoS2 to indicate that the MN has completed the handover to the target network. The connection to PoA1as well as the registration to PoS1 is retained after the handover. In this test case, there is no MIH communication between PoS1 and PoS2. 

See clause C.2 in IEEE Std 802.21-2008.

4.1.1 Test Sequence

MN was registered to PoS1 through Com3 via Link1. When test starts, PoS1 indicates MN about its target point of attachment.  MN then establishes Link 2. Once attached to PoA2, the MN re-registers to PoS2 through Com4 via Link2.

4.1.2 Test Case

	Test:
	NHO-1a
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network-initiated handover with network resource reservation signals.

	Purpose:
	To verify that 

a. PoS1 can initiate a handover using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 



	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.


	Parameter
	None

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. P
	PoS1 sends MIH_Net_HO_Commit request message to MN through Com3 (Reference: Test PDU22)
	
	

	2. 
	Is Test PDU22 successful?
	Yes
	No

	3. 
	MN attaches to PoA2 and establishes Link2
	
	

	4. 
	Is the MN attached to PoA2?
	Yes
	No

	5. 
	MN establishes Com4 and registers to PoS2 (Reference Test PDU35-36)
	
	

	6. 
	Is Test PDU35-36 successful?
	Yes
	No

	7. 
	MN responds with MIH_Net_HO_Commit response message to PoS1 through Com3 (Reference: Test PDU23)
	
	

	8. 
	Is Test PDU23 successful?
	Yes

	No

	9. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Com4 via Link2 (Reference: Test PDU26)
	
	

	10. 
	Is Test PDU26 successful?
	Yes
	No

	11. 
	PoS2 responds with MIH_MN_HO_Complete response message to MN through Com4 via Link2 (Reference: Test PDU27)
	
	

	12. 
	Is Test PDU27 successful?
	Yes
	No


4.2 NHO-1b Network-initiated handover w/o network resource reservation and deleting the connection to the old network after handover

This test case is the same as NHO-1a except that the connection to PoA1as well as the registration to PoS1 is removed after the handover.

4.2.1  Test Sequence

The test sequence is the same as NHO-1a except that, after handover, MN deregisters from PoS1 and detaches from PoA1.

4.2.2 Test Case

	Test:
	NHO-1b
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network-initiated handover with network resource reservation signals and deleting the connection to the old network after handover

	Purpose:
	To verify that 

a. PoS1 can initiate a handover using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 
c. After a handover, the mobile node remove connection to the old network


	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 
· PoS1 and MN are aware of the existence of PoS2 and recognize that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.



	Parameter
	None

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN, PoS1 and PoS2 run NHO-1a
	
	

	2. 
	Is NHO-1a successful?
	Yes
	No

	3. 
	MN deregistered from PoS1. (Reference Test PDU37-38)
	
	

	4. 
	Is Test PDU37-38 successful?
	Yes
	No

	5. M
	MN disconnects from PoA1 and break Link1
	
	

	6. 
	Is MN disconnected from PoA1?
	Yes
	No


4.3 NHO-2a Network-initiated handover w/ network resource reservation signals and retaining the connection to the old network after handover
A mobile node is attached to PoA1 and registered to PoS1. Operator O decides to request the MN to perform a handover to PoS2 with the assistance from the network (reserve network resources) within the same operator. 

4.3.1 Sequence

MN was registered to PoS1 through Com3 via Link1. When test starts, PoS1 provides a list of target networks to the MN. MN indicates PoS1 about its choice of target point of attachment which is PoA2. PoS1 then contacts PoS2 to reserve resources in the target network for MN. MN then establishes Link 2. Once attached to PoA2, the MN re-registers to PoS2 through Com4 via Link2, and indicates PoS2 about the completion of the handover to the target network.

 See clause C.2 in IEEE Std 802.21-2008.
4.3.2 Test Case

	Test:
	NHO-2a
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network-initiated handover with network resource reservation signals and retaining the connection to the old network after handover

	Purpose:
	To verify that 

a. PoS1 can initiate and complete a handover using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 

c. The network PoS reserves network resources to assist handover using MIH protocol message exchange.

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.
Network resource assumptions:

· PoS2 is able to reserve the QoS resource specified in the parameter QOS_LIST.

· PoS1 is able to release the QoS resource at the end of the test.

	Parameter
	· QOS_LIST: a list of QoS requirements for this test case.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends MIH_Net_HO_Query request message to MN through Com3 via Link 1 (Reference: Test PDU14)
	
	

	2. 
	Is Test PDU14 successful?
	Yes
	No

	3. 
	MN responds with MIH_Net_HO_Query response message to PoS1 through Com3 (Reference: Test PDU15)
	
	

	4. 
	Is Test PDU15 successful?
	Yes
	No

	5. 
	PoS1 performs an MIH_N2N_HO_Query_Resources command with PoS2 via Com5 (Reference: Test PDU18-19)
	
	

	6. 
	Is Test PDU18-19 successful?
	Yes
	No

	7. 
	PoS1 performs an MIH_N2N_HO_Commit command with PoS2 through Com5 (Reference: Test PDU24-25)
	
	

	8. 
	Is Test PDU24-25 successful?
	Yes
	No

	9. P
	PoS1 sends MIH_Net_HO_Commit request message to MN through Com3 (Reference: Test PDU22)
	
	

	10. 
	Is Test PDU22 successful?
	Yes
	No

	11. 
	MN attaches to PoA2 and establishes Link2
	
	

	12. 
	Is the MN attached to PoA2?
	Yes
	No

	13. 
	MN establishes Com4 and registers to PoS2 (Reference Test PDU35-36)
	
	

	14. 
	Is Test PDU35 36 successful?
	Yes
	No

	15. 
	MN responds with MIH_Net_HO_Commit response message to PoS1 through Com3 (Reference: Test PDU23)
	
	

	16. 
	Is Test PDU23 successful?
	Yes

	No

	17. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Com4 via Link2 (Reference: Test PDU26)
	
	

	18. 
	Is Test PDU26 successful?
	Yes
	No

	19. 
	PoS2 performs MIH_N2N_HO_Complete command with PoS1 via Com5 (Reference: Test PDU28-29)
	
	

	20. 
	Is Test PDU28-29 successful?
	Yes
	No

	21. 
	PoS2 responds with MIH_MN_HO_Complete response message to MN through Com4 via Link2 (Reference: Test PDU27)
	
	

	22. 
	Is Test PDU27 successful?
	Yes
	No


4.4 NHO-2b Network-initiated handover w/ network resource reservation signals and deleting the connection to the old network after handover

This test case is the same as NHO-2a- except that the connection to PoA1as well as the registration to PoS1 is removed after the handover.

4.4.1 Sequence

The test sequence is the same as NHO-2a except that, after handover, MN deregisters from PoS1 and detaches from PoA1.
4.4.2 Test Case

	Test:
	NHO-2b
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network-initiated handover with network resource reservation signals and deleting the connection to the old network after handover

	Purpose:
	To verify that 

a. PoS1 can initiate and complete a handover using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 

c. The network PoS reserves network resources to assist handover using MIH protocol message exchange.

d. After a handover, the mobile node remove connection to the old network

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· PoS1 and MN are aware of the existence of PoS2 and recognize that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.
Network resource assumptions:

· PoS2 is able to reserve the QoS resource specified in the parameter QOS_LIST.

· PoS1 is able to release the QoS resource at the end of the test.

	Parameter
	· QOS_LIST: a list of QoS requirements for this test case.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN, PoS1 and PoS2 run NHO-2a
	
	

	2. 
	Is NHO-2a successful?
	Yes
	No

	3. 
	MN deregistered from PoS1. (Reference Test PDU37-38)
	
	

	4. 
	Is Test PDU37-38 successful?
	Yes
	No

	5. M
	MN disconnects from PoA1 and break Link1
	
	

	6. 
	Is MN disconnected from PoA1?
	Yes
	No


4.5 NHO-3a Network initiated handover with candidate query without resource reservation and retaining the connection to the old network after handover
A mobile node is attached to PoA1 and registered to PoS1. Operator O decides to request the mobile node to send a list of candidate networks, and chooses a target network using the list sent by the mobile node, and let the mobile node perform a handover to PoS2 within the same operator.

The feasibility of this use case is based on there is no explicit requirement for using the MIH_N2N_HO_Query_Resources primitive in “7.4.17.3.4 Effect on receipt” for the 7.4.17.3 MIH_Net_HO_Candidate_Query.indication primitive. However, 7.4.17.1 General description provides that this message follows by the N2N resource signals. 
4.5.1 Sequence

MN was registered to PoS1 through Com3 via Link1. When test starts, PoS1 asks MN for providing a list of candidate networks. Once PoS1 receives the list of candidate networks from MN, it indicates MN about its choice of target point of attachment which is PoA2. Once attached to PoA2, the MN re-registers to PoS2 through Com4 via Link2, and indicates PoS2 about the completion of the handover to the target network.

4.5.2 Test Case

	Test:
	NHO-3a
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network initiated handover with candidate query without resource reservation and retaining the connection to the old network after handover

	Purpose:
	To verify that 

a. PoS1 can query MN about candidate networks and initiate a handover with MN using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 

	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.
Network resource assumptions:

· None

	Parameter
	· QOS_LIST: a list of QoS requirements for this test case.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends MIH_Net_HO_Candidate_Query request message to MN through Com3 via Link 1 (Reference: Test PDU14)
	
	

	2. 
	Is Test PDU14 successful?
	Yes
	No

	3. 
	MN responds with MIH_Net_HO_Query response message to PoS1 through Com3 (Reference: Test PDU15)
	
	

	4. 
	Is Test PDU15 successful?
	Yes
	No

	5. P
	PoS1 sends MIH_Net_HO_Commit request message to MN through Com3 (Reference: Test PDU22)
	
	

	6. 
	Is Test PDU22 successful?
	Yes
	No

	7. 
	MN attaches to PoA2 and establishes Link2
	
	

	8. 
	Is the MN attached to PoA2?
	Yes
	No

	9. 
	MN establishes Com4 and registers to PoS2
	
	

	10. 
	Is MN registered to PoS2? (Reference Test PDU35-36)
	Yes
	No

	11. 
	MN responds with MIH_Net_HO_Commit response message to PoS1 through Com3 (Reference: Test PDU23)
	
	

	12. 
	Is Test PDU23 successful?
	Yes

	No

	13. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Com4 via Link2 (Reference: Test PDU26)
	
	

	14. 
	Is Test PDU26 successful?
	Yes
	No

	15. 
	PoS2 responds with MIH_MN_HO_Complete response message to MN through Com4 via Link2 (Reference: Test PDU27)
	
	

	16. 
	Is Test PDU27 successful?
	Yes
	No


4.6 NHO-3b Network initiated handover with candidate query without resource reservation and deleting the connection to the old network after handover

This test case is the same as NHO-3a except that the connection to PoA1as well as the registration to PoS1 is removed after the handover.

4.6.1  Test Sequence

The test sequence is the same as NHO-3a except that, after handover, MN deregisters from PoS1 and detaches from PoA1.

4.6.2 Test Case

	Test:
	NHO-3b
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes  No

	Title:
	Network initiated handover with candidate query without resource reservation and deleting the connection to the old network after handover

	Purpose:
	To verify that 

a. PoS1 can query MN about candidate networks and initiate a handover with MN using MIH protocol message exchange.
b. MN successfully completes a handover using MIH protocol message exchange. 
c. After a handover, the mobile node remove connection to the old network


	Pre-Condition:
	Use Figure 5
· MN is already attached to PoA1.

· MN is already registered to PoS1 (Test PDU35-36). 

· MN is aware of the existence of PoS2 and recognizes that handovers to specific points of attachment (e.g., PoA2) are served by PoS2.

· Based on the network preference, PoS1 is configured to return PoA2.
Network resource assumptions:

None

	Parameter
	None

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN, PoS1 and PoS2 run NHO-3a
	
	

	2. 
	Is NHO-3a successful?
	Yes
	No

	3. 
	MN deregistered from PoS1. (Reference Test PDU37-38)
	
	

	4. 
	Is Test PDU37-38 successful?
	Yes
	No

	5. M
	MN disconnects from PoA1 and break Link1
	
	

	6. 
	Is MN disconnected from PoA1?
	Yes
	No


5 Information Service Test Cases

This section contains the detail description for MIH Information Service related test cases using the test architecture shown in Figure 3.
5.1 IS-1a Query available networks without registration
The MN is connected to the network. It queries PoS1 for a suggested access network connection by providing a query message. MN does not perform MIH registration prior to sending a query.
5.1.1 Test Case

	Test:
	IS-1a
	Selection Criteria:
	Mandatory for IS
	Selected:
	Yes   No

	Title:
	Query information on available access technologies

	Purpose:
	To verify that the Information Server is providing the correct information.
a. The Information Server is able to accept binary query or RDF query from a querier MIHF.
b. The Information Server returned the expected query response to the querier MIHF.

	Pre-Condition:
	Use Figure 3
· MN is the querier MIHF.

· PoS1 is the Information Server.

· MN has at least two access technology interfaces.
· PoS1 contains information of all the access points and its location for the two access technology the MN supports.
· Link type of Link1 is 23 (Wireless- UMTS). 

· Link type of Link2 is 19 (Wireless - IEEE 802.11). Link2 does not have to physically exist.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an information query to PoS1 and receives an information query response from PoS1 (Reference PDU 30-31). When RDF query is used, the default values are used for all parameters of PDU30-31. When binary query is used, the following non-default values are used for specific parameters of PDU30-31:
· info_query_binary_data_list:
· List size of LIST(IQ_BIN_DATA): 1
· List element #1:SEQUENCE {
· CHOICE(NULL, QUERIER_LOC): NULL

· CHOICE(NULL, NET_TYPE_INC): NET_TYPE_INC:

· Bi s 5 and 8 are set 
· CHOICE(NULL, NETWK_INC): NETWK_INC

· LIST(NETWORK_ID):

· List Size: 1

· List element #1:

· NETWORK_ID: “opero.com”
· CHOICE(NULL, RPT_TEMPL): RPT_TMPL

· LIST(IE_TYPE):

· List size: 3

· List element #1:

· IE_CONTAINER_NETWORK
· List element #2:
· IE_NETWORK_TYPE
· List element #3:
· IE_NETWORK_AUX_ID
· CHOICE(NULL, RPT_LIMIT): NULL
· CHOICE(NULL, CURR_PREF): NULL }
· info_query_rdf_data_list:
· info_response_binary_data_list:
· List size of LIST(IR_BIN_DATA): 1
· List element #1: LIST(INFO_ELEMENT)
· List size: 2
· List element #1:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 19
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· List element #2:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 23
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· info_response_rdf_data_list: null
	
	

	2. 
	Is Test PDU 30-31 successful?
	YES
	NO


5.2 IS-1b Query available networks with registration

The MN is connected to the network. It queries PoS1 for a suggested access network connection by providing a query message. MN performs MIH registration prior to sending a query.

5.2.1 Test Case

	Test:
	IS-1a
	Selection Criteria:
	Mandatory for IS
	Selected:
	Yes   No

	Title:
	Query information on available access technologies

	Purpose:
	To verify that the Information Server is providing the correct information.
a. The Information Server is able to accept binary query or RDF query from a querier MIHF.
b. The Information Server returned the expected query response to the querier MIHF.

	Pre-Condition:
	Use Figure 3
· MN is the querier MIHF.

· PoS1 is the Information Server.

· MN has at least two access technology interfaces.
· PoS1 contains information of all the access points and its location for the two access technology the MN supports.

· Link type of Link1 is 23 (Wireless- UMTS). 

· Link type of Link2 is 19 (Wireless - IEEE 802.11). Link2 does not have to physically exist.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN registers with PoS1 (Reference: Test PDU35-36)
	
	

	2. 
	Is Test PDU35-36 successful?
	Yes
	No

	3. 
	MN and PoS1 run IS-1a
	
	

	4. 
	Is IS-1a successful?
	Yes
	No


5.3 IS-2 IS push mode
The MN is connected to the network. It registers with IS1. IS1 push suggested access network information to the MN.

5.3.1 Test Case

	Test:
	IS-2
	Selection Criteria:
	Mandatory for IS
	Selected:
	Yes   No

	Title:
	Push information on available access technologies

	Purpose:
	To verify that the Information Server is providing the correct information.
a. The Information Server sent the expected information to the receiving MIHF.

	Pre-Condition:
	Use Figure 6
· MN is the receiving MIHF.

· PoS1 is the Information Server.

· MN has at least two access technology interfaces.
· PoS1 is an Information Server providing information of all the access points and its location for the two access technology the MN supports.

· Link type of Link1 is 23 (Wireless- UMTS). 

· Link type of Link2 is 19 (Wireless - IEEE 802.11). Link2 does not have to physically exist.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN registers to PoS1  (Reference Test PDU35-36)
	
	

	2. 
	Is Test PDU35-36 successful?
	YES
	NO

	3. 
	PoS1 pushes information to MN (Reference PDU 32). When RDF information is pushed, the default values are used for all parameters of PDU32. When binary data is pushed, the following non-default values are used for specific parameters of PDU32:

· info_query_binary_data_list:

· List size of LIST(IQ_BIN_DATA): 1
· List element #1:SEQUENCE {
· CHOICE(NULL, QUERIER_LOC): NULL

· CHOICE(NULL, NET_TYPE_INC): NET_TYPE_INC:

· Bi s 5 and 8 are set 
· CHOICE(NULL, NETWK_INC): NETWK_INC

· LIST(NETWORK_ID):

· List Size: 1

· List element #1:

· NETWORK_ID: “opero.com”
· CHOICE(NULL, RPT_TEMPL): RPT_TMPL

· LIST(IE_TYPE):

· List size: 3

· List element #1:

· IE_CONTAINER_NETWORK
· List element #2:
· IE_NETWORK_TYPE
· List element #3:
· IE_NETWORK_AUX_ID
· CHOICE(NULL, RPT_LIMIT): NULL
· CHOICE(NULL, CURR_PREF): NULL }
· info_query_rdf_data_list:
· info_response_binary_data_list:
· List size of LIST(IR_BIN_DATA): 1
· List element #1: LIST(INFO_ELEMENT)
· List size: 2
· List element #1:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 19
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· List element #2:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 23
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· info_response_rdf_data_list: null
	
	

	4. 
	Is Test PDU 32 successful?
	YES
	NO


6 Common Test Cases

In the common test cases described in this section, the MIH protocol uses TCP or UDP transport as the MIH transport protocol. When TCP is used, MIH acknowledgment is disabled. When UDP is used, MIH acknowledgment is enabled.
6.1 MIH Capability Discovery (PDU33 and PDU34)
	Test:
	PDU33-34
	Selection Criteria:
	Mandatory
	Selected:
	Yes   No

	Title:
	MIH capability discover request and response

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_Capability_Discover request message to the responder MIHF.
b. The responder MIHF receives the message and responds to the requestor MIHF with a valid MIH_Capability_Discover response message.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF

· PoS1 is the responder MIHF

· MN is attached to PoA1
· MN has discovered the PoS1 via pre-configuration
· MN supports at least one of ES, CS or IS


	Parameters
	· requester_link_address_list of type LIST(NET_TYPE_ADDR) containing a list of network type and link address pair on the requester MIHF. The default value is null.
· requester_supported_mih_event_list of type MIH_EVT_LIST containing a list of supported events on the requester MIHF. The default value is: 
· Bit 0: 1

· Other Bits: 0.
· requester_supported_mih_command_list of type MIH_CMD_LIST containing a list of supported commands on the requester MIHF. The default value is:
· Bit 0: 1

· Other Bits: 0.

· requester_supported_is_query_type of type MIH_IQ_TYPE_LST containing a list of supported MIIS query types on the requester MIHF. The default value is:
· Bit 0: 1

· Other Bits: 0.

· requester_supported_transport_list of type MIH_TRANS_LST containing a list of supported transport types on the requester MIHF. The default value is:

· Bit 0: 1

· Other Bits: 0.
· requester_mbb_handover_support of type LIST(MBB_HO_SUPP) indicates if a make before break handover is supported on the requester MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.

· responder_link_address_list of type LIST(NET_TYPE_ADDR) containing a list of network type and link address pair on the responder MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.

· responder_supported_mih_event_list of type MIH_EVT_LIST containing a list of supported events on the responder MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.
· responder_supported_mih_command_list of type MIH_CMD_LIST containing a list of supported commands on the responder MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.

· responder_supported_is_query_type of type MIH_IQ_TYPE_LST containing a list of supported MIIS query types on the responder MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.

· responder_supported_transport_list of type MIH_TRANS_LST containing a list of supported transport types on the responder MIHF. The default value is: 

· Bit 0: 1

· Other Bits: 0.

· responder_mbb_handover_support of type LIST(MBB_HO_SUPP) indicates if a make before break handover is supported on the responder MIHF. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_Capability_Discover request message to PoS1 via Com3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information:
· Source Identifier containing MN’s MIHF ID
· Destination Identifier containing PoS1’s MIHF ID
· If requester_link_address_list is non-null, LinkAddressList containing requester_link_address_list
· If requester_supported_mih_event_list is non-null, SupportedMIHEventList containing requester_supported_mih_event_list
· If requester_supported_mih_command_list is non-null, SupportedMIHCommandList containing requester_supported_mih_command_list
· If requester_supported_is_query_type is non-null, SupportedISQueryTypeList containing requester_supported_is_query_type
· If requester_supported_transport_list is non-null, SupportedTransportList containing requester_supported_transport_list
· If requester_mbb_handover_support is non-null, MBBHandoverSupport containing requester_mbb_handover_support

	Yes
	No

	4. 
	PoS1 responds with an MIH_Capability_Discover response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Is the message in the right format with the following information:
· Source Identifier containing PoS1’s MIHF ID
· Destination Identifier containing MN’s MIHF ID
· If responder_link_address_list is non-null, LinkAddressList containing responder _link_address_list
· If responder _supported_mih_event_list is non-null, SupportedMIHEventList containing responder_supported_mih_event_list
· If responder_supported_mih_command_list is non-null, SupportedMIHCommandList containing responder_supported_mih_command_list
· If responder_supported_is_query_type is non-null, SupportedISQueryTypeList containing responder_supported_is_query_type
· If responder_supported_transport_list is non-null, SupportedTransportList containing responder_supported_transport_list
· If responder_mbb_handover_support is non-null, MBBHandoverSupport containing responder_mbb_handover_support

	Yes
	No

	Observations:


6.2 MIH Register (PDU35 and PDU36)
	Test:
	PDU35-36
	Selection Criteria:
	Mandatory for CS and IS push mode
	Selected:
	Yes   No

	Title:
	MIH register request and response

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_Register request message to a responder MIHF.
b. The responder MIHF receives the message and registers the requester MIHF with infinite validity period.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF

· PoS1 is the responder MIHF

· MN and PoS1 support CS or IS push mode

· MN is attached to PoA1.

· MN has discovered the PoS1 via pre-configuration

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_Register request message to PoS1 via Com3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID
· Destination Identifier containing PoS1’s MIHF ID
· LinkIDList containing the link address of MN for Link1 and Link2 (Link2 is not connected)
· RequestCode set to 0 (Registration)
	Yes
	No

	4. 
	PoS1 responds with a successful MIH_Register response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID
· Destination Identifier containing MN’s MIHF ID
· Status is 0 (Success)

· ValidTimeInterval is 0 (infinite validity period)
	Yes
	No

	Observations:


6.3 MIH Deregister (PDU37 and PDU38)
	Test:
	PDU37-38
	Selection Criteria:
	Mandatory for CS and IS push mode
	Selected:
	Yes   No

	Title:
	MIH deregister request and response

	Purpose:
	To verify that 

a. A requesting MIHF sends a valid MIH_DeRegister request message to a responder MIHF.
b. The responder MIHF receives the message and deregisters the responder MIHF.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF

· PoS1 is the responder MIHF

· MIH Register test case has passed.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_DeRegister request message to PoS1  via Com3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID
· Destination Identifier containing PoS1’s MIHF ID

	Yes
	No

	4. 
	PoS1 responds with a successful MIH_DeRegister response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID
· Destination Identifier containing MN’s MIHF ID
· Status is 0 (Success)
	Yes
	No


6.4 MIH Event Subscribe (PDU 39 and PDU40)
	Test:
	PDU39-40
	Selection Criteria:
	Mandatory for ES
	Selected:
	Yes   No

	Title:
	MIH event subscribe request and response

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_Event_Subscribe request message to a responder MIHF.
b. The responder MIHF receives the message and subscribes the requester MIHF for a set of events.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF

· PoS1 is the responder MIHF

· MN and PoS1 support ES
· MN is attached to PoA1.

· MN has discovered PoS1 via pre-configuration

	Parameters
	· link_identifer of type LINK_TUPLE_ID containing an identifier of the link for event subscription. The default value is the link identifier of Link1.
· requested_mih_event_list of type MIH_EVT_LIST containing List of MIH events. The default value is:
· Bit 0: 1

· Oher Bits: 0

· event_configuration_list of type LIST(EVT_CFG_INFO) containing a list of additional configuration information for event subscription. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_Event_Subscribe request message to PoS1 via Com3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID
· Destination Identifier containing PoS1’s MIHF ID
· LinkIdentifier containing link_identifer
· RequestedMIHEvent Id List containing requested_mih_event_list
· If event_configuration_list is not null, EventConfigurationInfoList containing event_configuration_list
	Yes
	No

	4. 
	PoS1 responds with a successful MIH_Event_Subscribe response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID
· Destination Identifier containing MN’s MIHF ID
· Status is 0 (Success)

· LinkIdentifier containing the link identifier of Link1

· ResponseMIHEventList containing a subset of the RequestedMIHEventIdList succeeding the subscription.
	Yes
	No


6.5 MIH Link Parameter Report (PDU 5)

	Test:
	PDU5
	Selection Criteria:
	Mandatory for ES
	Selected:
	Yes   No

	Title:
	MIH link parameter report indication

	Purpose:
	To verify that 

a. A sender MIHF sends a valid MIH_Link_Parameter_Report request message to a receiver MIHF.
b. The receiver MIHF receives the message.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF

· PoS1 is the responder MIHF

· MN and PoS1 support ES

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration
· MN has successfully completed Test PDU39-40 (MIH Event Subscribe) with PoS1 with the following non-default parameters:

· requested_mih_event_list:

· Bit 3: 1

· Other Bits: 0

· event_configuration_list
· List Size: 1

· List element #1: CHOICE(LIST(LINK_DET_CFG),LIST(LINK_CFG_PARAM)): LIST(LINK_CFG_PARAM)

· List size: 1

· List element #1: SEQUENCE(

· LINK_PARAM_TYPE: LINK_PARAM_GEN:2 (SINR)

· CHOICE(NULL, TIMER_INTERVAL): TIMER_INTERVAL: 10

· TH_ACTION: 0 (no threshold) 

· LIST(THRESHOLD): List size: 0)

	Parameters
	· link_identifier of type LINK_TUPLE_ID containing Identifier of the link associated with the event. The default value is the link identifier of Link1.
· link_parameter_report_list of type LIST(LINK_PARAM_RPT) containing a list of Link Parameter Reports. The default value is: SEQUENCE(

· LINK_PARAM: SEQUENCE(

· LINK_PARAM_TYPE: LINK_PARAM_GEN:
· 2 (SINR)
· CHOICE(LINK_PARAM_VAL, QOS_PARAM_VAL): LINK_PARAM_VAL: 30)

· CHOICE(NULL, THRESHOLD): NULL)

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	After the timer interval specified in the event subscription, PoS1 sends an MIH_Link_Parameter_Report indication message
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· LinkIdentifier containing link_identifier
· LinkParameterReportList containing link_parameter_report_list
	Yes
	No


6.6 MIH MN HO Commit (PDU20 and PDU21)

6.6.1 MIH MN HO Commit request (PDU20)

	Test:
	PDU20
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH MN HO Commit request

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_MN_HO_Commit request message to a responder MIHF.
b. The responder MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_MN_HO_Commit request message to PoS1 via Com3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID

· Destination Identifier containing PoS1’s MIHF ID

· LinkIDList containing the link address of MN for Link1 and Link2 (Link2 is not connected)
· RequestCode set to 0 (Registration)
	Yes
	No

	Observations:


6.6.2 MIH MN HO Commit response (PDU21)

	Test:
	PDU21
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH MN HO Commit response

	Purpose:
	To verify that 

a. A responder MIHF sends a valid MIH_MN_HO_Commit response message to a requester MIHF.
b. The requester MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF.
· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· PDU20 has been successfully completed.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 responds with a successful MIH_MN_HO_Commit response message
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· ValidTimeInterval is 0 (infinite validity period)
	Yes
	No

	Observations:


6.7 MIH MN HO Complete (PDU26 and PDU27)

6.7.1 MIH MN HO Complete request (PDU26)

	Test:
	PDU26
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH MN HO Complete request

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_MN_HO_Complete request message to a responder MIHF.
b. The responder MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF

· When Figure 3 is used:

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· When Figure 5 is used

· PoS2 is the responder MIHF
· MN and PoS2 support CS

· MN is attached to PoA2
· MN has discovered PoS2 via pre-configuration and completed MIH registration with PoS2

	Parameters
	· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.
· target_link_id of type LINK_TUPLE_ID containing the identifier of the target link of the handover.

· handover_result of type HO_RESULT containing the handover result. The default value is 0 (Success).

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_MN_HO_Complete request message to the responder MIHF
	
	

	2. 
	Is the message received by the responder MIHF?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID

· Destination Identifier containing the responder MIHF’s MIHF ID

· SourceLinkId of type LINK_TUPLE_ID containing source_link_id.

· TargetLinkId of type LINK_TUPLE_ID containing target_link_id.
· HandoverResult containing handover_result.
	Yes
	No

	Observations:


6.7.2 MIH MN HO Complete response (PDU27)

	Test:
	PDU27
	Selection Criteria:
	Mandatory for CS and IS push mode
	Selected:
	Yes   No

	Title:
	MIH MN HO Complete response

	Purpose:
	To verify that 

a. A responder MIHF sends a valid MIH_MN_HO_Complete response message to a requester MIHF.
b. The requester MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF.

· When Figure 3 is used:

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· When Figure 5 is used

· PoS2 is the responder MIHF
· MN and PoS2 support CS

· MN is attached to PoA2
· MN has discovered PoS2 via pre-configuration and completed MIH registration with PoS2

· PDU26 has been successfully completed.

	Parameters
	· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.
· target_link_id of type LINK_TUPLE_ID containing the identifier of the target link of the handover.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	The responder MIHF responds with a successful MIH_MN_HO_Complete response message
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing the responder MIHF’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· SourceLinkIdentifier containing source_link_id
· TargetLinkIdentifier containing target_link_id
	Yes
	No

	Observations:


6.8 MIH MN HO Candidate Query (PDU16 and PDU17)

6.8.1 MIH MN HO Candidate Query request (PDU16)

	Test:
	PDU16
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH MN HO Candidate Query  request

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_MN_HO_Candidate_Query request message to a responder MIHF.
b. The responder MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

	Parameters
	· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.
· candidate_link_list of type LIST(LINK_POA_LIST) containing the list of identifiers of the candidate links.

· qos_resource_req of type QOS_LIST containing the minimal QoS resources required for the candidate links. The default value is the same as the default value of requested_resource_set parameter of MIH N2N HO Complete test.

· ip_config_methods of type IP_CFG_MTHDS containing IP configuration methods. The default value is null.

· dhcp_server_addr of type IP_ADDR containing the DHCP server address. The default value is null.

· fa_addr of type IP_ADDR containing the FA address. The default value is null.

· ar_addr of type IP_ADDR containing the access router address. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_MN_HO_Candidate_Query request message to PoS1
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID

· Destination Identifier containing the PoS1’s MIHF ID

· SourceLinkIdentifier containing source_link_id
· CandidateLinkList containing candidate_link_list
· If Ip_config_methods is non-null, IPConfigurationMethods containing ip_config_methods
· If dhcp_server_addr if non-null, DHCPServerAddress containing dhcp_server_addr
· If fa_addr is non-null, FAAddress containing fa_addr
· If ar_addr is non-null, AccessRouterAddress containing ar_addr
	Yes
	No

	Observations:


6.8.2 MIH MN HO Candidate_Query response (PDU17)

	Test:
	PDU17
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH MN HO Candidate Query response

	Purpose:
	To verify that 

a. A responder MIHF sends a valid MIH_MN_HO_Candidate_Query response message to a requester MIHF.
b. The requester MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF.

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· PDU16 has been successfully completed.

	Parameters
	· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.
· preferred_candidate_link_list of type LIST(RQ_RESULT) containing the new access networks to which handover initiation should be considered.
The default value for preferred_candidate_link_list is:

· List size of LIST(RQ_RESULT): 1
· List element #1 of LIST(RQ_RESULT):
· LINK_POA_LIST: 

· List size: 1

· List Element #1 of LINK_POA_LIST:

· Link identifier of Link2

· QOS_LIST:

· NUM_COS_TYPES: 1

· List size of LIST(MIN_PK_TX_DELAY): 0

· List size of LIST(AVG_PK_TX_DELAY): 0

· List size of LIST(MAX_PK_TX_DELAY): 1

· List size of LIST(PK_DELAY_JITTER): 0

· List size of LIST(PK_LOSS_RATE): 0

· Element #1 of LIST(MAX_PK_TX_DELAY)

· COS_ID: 0

· UNSIGNED_INT(2): 500

· CHOICE(NULL,BOOLEAN,IP_CFG_MTHDS): NULL

· CHOICE(NULL, BOOLEAN, DHCP_SERV): NULL

· CHOICE(NULL, BOOLEAN, FN_AGNT): NULL

· CHOICE(NULL, BOOLEAN, ACC_RTR): NULL

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	The responder MIHF responds with a successful MIH_MN_HO_Candidate_Query response message
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing the responder MIHF’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· SourceLinkIdentifier containing source_link_id
· PreferredCandidateList containing preferred_candidate_link_list
	Yes
	No

	Observations:


6.9 MIH Net HO Commit (PDU22 and PDU23)

6.9.1 MIH Net HO Commit request (PDU22)

	Test:
	PDU22
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH Net HO Commit request

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_Net_HO_Commit request message to a responder MIHF.
b. The responder MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the responder MIHF

· PoS1 is the requester MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

	Parameters
	· link_type of type LINK_TYPE containing the target link type
· target_network_info_list of type LIST(TGT_NET_INFO)  containing target network information for assisting the mobile node to perform a handover.

· assigned_resource_set of type ASGN_RES_SET containing the set of resources allocated to MN By default, the following information is set:

· QOS_LIST: same as QOS_LIST in requested_resource_set.
· TSP_CONTAINER: same as TSP_CONTAINER in requested_resource_set.
· link_action_executio_delay of type UNSIGNED_INT(2) containing time (in ms) to elapse before an action needs to be taken. The default value is 0.

· link_action_list of type LIST(LINK_ACTION_REQ) containing a list of network controlled handover actions for the links. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_Net_HO_Commit request message to MN via Com3
	
	

	2. 
	Is the message received by MN1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing MN’s MIHF ID

· Destination Identifier containing PoS1’s MIHF ID

· LinkType containing link_type
· TargetNetworkInfoList containing target_network_info_list
· AssignedResourceSet containing assigned_resource_set
· LinkActionExecutionDelay containing link_action_executio_delay
· If link_action_list is non-null, LinkActionsList containing link_action_list
	Yes
	No

	Observations:


6.9.2 MIH Net HO Commit response (PDU23)

	Test:
	PDU23
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH Net HO Commit response

	Purpose:
	To verify that 

a. A responder MIHF sends a valid MIH_Net_HO_Commit response message to a requester MIHF.
b. The requester MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· PoS1 is the requester MIHF.

· MN is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· PDU22 has been successfully completed.

	Parameters
	· link_type of type LINK_TYPE containing the target link type
· target_network_info of type TGT_NET_INFO  containing the target network information for assisting the mobile node to perform a handover.

· link_action_result_list of type LIST(LINK_ACTION_RSP) containing A list of link actions result.. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN responds with a successful MIH_Net_HO_Commit response message
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· LinkType containing link_type
· TargetNetworkInfo containing target_network_info
· If link_action_result is non-null, LinkActionsResultList containing link_action_result
	Yes
	No

	Observations:


6.10 MIH Net HO Candidate Query (PDU14 and PDU15)

6.10.1 MIH Net HO Candidate Query request (PDU14)

	Test:
	PDU14
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH Net HO Candidate Query  request

	Purpose:
	To verify that 

a. A requester MIHF sends a valid MIH_Net_HO_Candidate_Query request message to a responder MIHF.
b. The responder MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

	Parameters
	· suggested_new_link_list of type LIST(LINK_POA_LIST) containing A list of PoAs for each link, suggesting the new access networks to which handover initiation should be considered. The default value is:
· List size: 1

· List Element #1 of LINK_POA_LIST:

· Link identifier of Link2

· query_resource_report_flag of type BOOLEAN indicating if resources need to be reported by MN (TRUE) or not (FALISE). The default value is FALSE.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_Net_HO_Candidate_Query request message to MN
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· SourceLinkIdentifier containing source_link_id
· CandidateLinkList containing candidate_link_list
· If Ip_config_methods is non-null, IPConfigurationMethods containing ip_config_methods
· If dhcp_server_addr if non-null, DHCPServerAddress containing dhcp_server_addr
· If fa_addr is non-null, FAAddress containing fa_addr
· If ar_addr is non-null, AccessRouterAddress containing ar_addr
	Yes
	No

	Observations:


6.10.2 MIH Net HO Candidate_Query response (PDU15)

	Test:
	PDU15
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH Net HO Candidate Query response

	Purpose:
	To verify that 

a. A responder MIHF sends a valid MIH_MN_HO_Candidate_Query response message to a requester MIHF.
b. The requester MIHF receives the message.

	Pre-Condition:
	Use Figure 3 or Figure 5.
· MN is the requester MIHF.

· PoS1 is the responder MIHF
· MN and PoS1 support CS

· MN is attached to PoA1
· MN has discovered PoS1 via pre-configuration and completed MIH registration with PoS1

· PDU14 has been successfully completed.

	Parameters
	· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.

· handover_status of type HO_STATUS containing the acceptance status (permit/decline) of the handover request. The default value is 0 (HandoverPermitted)

· preferred_candidate_link_list of type LIST(RQ_RESULT) containing the new access networks to which handover initiation should be considered.

The default value for preferred_candidate_link_list is:

· List size of LIST(RQ_RESULT): 1
· List element #1 of LIST(RQ_RESULT):
· LINK_POA_LIST: 

· List size: 1

· List Element #1 of LINK_POA_LIST:

· Link identifier of Link2

· QOS_LIST:

· NUM_COS_TYPES: 1

· List size of LIST(MIN_PK_TX_DELAY): 0

· List size of LIST(AVG_PK_TX_DELAY): 0

· List size of LIST(MAX_PK_TX_DELAY): 1

· List size of LIST(PK_DELAY_JITTER): 0

· List size of LIST(PK_LOSS_RATE): 0

· Element #1 of LIST(MAX_PK_TX_DELAY)

· COS_ID: 0

· UNSIGNED_INT(2): 500

· CHOICE(NULL,BOOLEAN,IP_CFG_MTHDS): NULL

· CHOICE(NULL, BOOLEAN, DHCP_SERV): NULL

· CHOICE(NULL, BOOLEAN, FN_AGNT): NULL

· CHOICE(NULL, BOOLEAN, ACC_RTR): NULL

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN responds with a successful MIH_Net_HO_Candidate_Query response message
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information: 
· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)

· SourceLinkIdentifier containing source_link_id
· HandoverStatus containing handover_status
· PreferredCandidateList containing preferred_candidate_link_list
	Yes
	No

	Observations:


6.11 MIH N2N HO Commit (PDU24 and PDU25)
	Test:
	PDU24-25
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH N2N HO Commit request and response

	Purpose:
	To verify that when handover from PoS1  to PoS2
a. A requester PoS sends a MIH_N2N_HO_Commit request message to a responder PoS.
b. The responder PoS receives the MIH_N2N_HO_Commit request message and responds to the requester PoS with an MIH_N2N_HO_Commit response message.
It is not a purpose of this test to verify the requested resources are actually allocated in the target network.

	Pre-Condition:
	Use Figure 4 Test Architecture 2
· PoS1 is the requester PoS

· PoS2 is the responder PoS



	Parameters
	· mnid of type MIHF_ID containing an MIHF ID of a mobile node.
· target_mn_linkid of type LINK_ID containing a link identifier of the mobile node.
· target_poa of type LINK_ADDR containing a link address of the target PoA.
· requested_resource_set of type REQ_RES_SET containing the set of parameters required for performing MN admission control and resource reservation at the target network  By default, the following information is set:
· QOS_LIST: 

· NUM_COS_TYPES: 1

· List size of LIST(MIN_PK_TX_DELAY): 0

· List size of LIST(AVG_PK_TX_DELAY): 0

· List size of LIST(MAX_PK_TX_DELAY): 1
· List size of LIST(PK_DELAY_JITTER): 0

· List size of LIST(PK_LOSS_RATE): 0

· Element #1 of LIST(MAX_PK_TX_DELAY)
· COS_ID: 0

· UNSIGNED_INT(2): 500
· TSP_CONTAINER: 
· CHOICE value: 0 (NULL)

· HO_CAUSE: 2 (No resource)
· target_link_id of type LINK_TUPLE_ID containing the identifier of the target PoA for the MN.
· assigned_resource_set of type ASGN_RES_SET containing the set of resources allocated to MN By default, the following information is set:

· QOS_LIST: same as QOS_LIST in requested_resource_set.
· TSP_CONTAINER: same as TSP_CONTAINER in requested_resource_set.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_N2N_HO_Commit request message to PoS2  via Com5
	
	

	2. 
	Is the message received by PoS2?
	Yes
	No

	3. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing PoS2’s MIHF ID

· MNIdentifierLink containing mnid
· TargetPoA containing target_poa
· RequestedResourceSet containing requested_resource_set
	Yes
	No

	4. 
	PoS2 sends an MIH_N2N_HO_Commit response message to PoS1  via Com5
	
	

	5. 
	Is the message received by PoS1?
	Yes
	No

	6. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS2’s MIHF ID

· Destination Identifier containing PoS1’s MIHF ID

· Status is 0 (Success)
· MNIdentifierLink containing mnid
· TargetLinkIdentifier containing target_link_id
· AssignedResourceSet containing assigned_resource_set
	Yes
	No


6.12 MIH N2N HO Complete (PDU28 and PDU29)

	Test:
	PDU28-29
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH N2N HO Complete request and response

	Purpose:
	To verify that when handover from PoS1  to PoS2

a. A requester PoS sends a MIH_N2N_HO_Complete request message to a responder PoS.
b. The responder PoS receives the MIH_N2N_HO_Complete request message and responds to the requester PoS with an MIH_N2N_HO_Complete response message.
It is not a purpose of this test to verify the requested resources are actually allocated in the target network.

	Pre-Condition:
	Use Figure 4
· PoS1 is the requester PoS

· PoS2 is the responder PoS



	Parameters
	· mnid of type MIHF_ID containing an MIHF ID of a mobile node.
· target_mn_linkid of type LINK_ID containing a link identifier of the mobile node.
· source_link_id of type LINK_TUPLE_ID containing the source link of the handover.
· target_link_id of type LINK_TUPLE_ID containing the identifier of the target link of the handover.
· handover_result of type HO_RESULT containing the handover result. The default value is 0 (Success).
· resource_retention_status of type BOOLEAN containing TRUE (retain resource) or FALSE (release resource). The default value is FALSE.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_N2N_HO_Complete request message to PoS2  via Com5
	
	

	2. 
	Is the message received by PoS2?
	Yes
	No

	3. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing PoS2’s MIHF ID

· MNIdentifierLink containing mnid
· SourceLinkIdentifier containing source_link_id
· TargetLinkIdentifier containing target_link_id
· HandoverResult containing handover_result
	Yes
	No

	4. 
	PoS2 sends an MIH_N2N_HO_Complete response message to PoS1  via Com5
	
	

	5. 
	Is the message received by PoS1?
	Yes
	No

	6. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS2’s MIHF ID

· Destination Identifier containing PoS1’s MIHF ID

· Status is 0 (Success)
· MNIdentifierLink containing mnid
· SourceLinkIdentifier containing source_link_id
· TargetLinkIdentifier containing target_link_id
· ResourceRetentionStatus containing resource_retention_status
	Yes
	No


6.13 MIH N2N HO Query Resources (PDU18 and PDU19)

	Test:
	PDU18-19
	Selection Criteria:
	Mandatory for CS
	Selected:
	Yes   No

	Title:
	MIH N2N HO Query Resources request and response

	Purpose:
	To verify that when handover from PoS1  to PoS2

a. A requester PoS sends a MIH_N2N_HO_Query_Resources request message to a responder PoS.
b. The responder PoS receives the MIH_N2N_HO_Query_Resources request message and responds to the requester PoS with an MIH_N2N_HO_Query_Resources response message.
It is not a purpose of this test to verify the actual resources available in the target network.

	Pre-Condition:
	Use Figure 4
· PoS1 is the requester PoS

· PoS2 is the responder PoS



	Parameters
	· qos_resource_req of type QOS_LIST containing the minimal QoS resources required for the candidate links. The default value is the same as the default value of requested_resource_set parameter of MIH N2N HO Complete test.
· ip_config_methods of type IP_CFG_MTHDS containing IP configuration methods. The default value is null.

· dhcp_server_addr of type IP_ADDR containing the DHCP server address. The default value is null.

· fa_addr of type IP_ADDR containing the FA address. The default value is null.

· ar_addr of type IP_ADDR containing the access router address. The default value is null.

· candidate_link_list of type LIST(RQ_RESULT) containing the list of new access networks to which handover initiation should be considered. The default value for preferred_candidate_link_list is:
· List size of LIST(RQ_RESULT): 1
· List element #1 of LIST(RQ_RESULT):
· LINK_POA_LIST: 

· List size: 1

· List Element #1 of LINK_POA_LIST:

· Link identifier of Link2

· QOS_LIST:
· NUM_COS_TYPES: 1

· List size of LIST(MIN_PK_TX_DELAY): 0

· List size of LIST(AVG_PK_TX_DELAY): 0

· List size of LIST(MAX_PK_TX_DELAY): 1

· List size of LIST(PK_DELAY_JITTER): 0

· List size of LIST(PK_LOSS_RATE): 0

· Element #1 of LIST(MAX_PK_TX_DELAY)

· COS_ID: 0

· UNSIGNED_INT(2): 500

· CHOICE(NULL,BOOLEAN,IP_CFG_MTHDS): NULL

· CHOICE(NULL, BOOLEAN, DHCP_SERV): NULL

· CHOICE(NULL, BOOLEAN, FN_AGNT): NULL

· CHOICE(NULL, BOOLEAN, ACC_RTR): NULL

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	7. 
	PoS1 sends an MIH_N2N_HO_Query_Resources request message to PoS2  via Com5
	
	

	8. 
	Is the message received by PoS2?
	Yes
	No

	9. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS1’s MIHF ID

· Destination Identifier containing PoS2’s MIHF ID

· SourceLinkIdentifier containing source_link_id
· If Ip_config_methods is non-null, IPConfigurationMethods containing ip_config_methods
· If dhcp_server_addr if non-null, DHCPServerAddress containing dhcp_server_addr
· If fa_addr is non-null, FAAddress containing fa_addr
· If ar_addr is non-null, AccessRouterAddress containing ar_addr
	Yes
	No

	10. 
	PoS2 sends an MIH_N2N_HO_Query_Resources response message to PoS1  via Com5
	
	

	11. 
	Is the message received by PoS1?
	Yes
	No

	12. 
	Is the message in the right format with the following information?

· Source Identifier containing PoS2’s MIHF ID

· Destination Identifier containing PoS1’s MIHF ID

· Status is 0 (Success)
· LinkResourceStatus is TRUE (AvailableS)
· CandidateLinkList containing candidate_link_list
	Yes
	No


6.14 MIH Get Information (PDU30 and PDU31)
IEEE 802.21 supports both binary query and RDF query. This test uses RDF query by default.
	Test:
	PDU30-31
	Selection Criteria:
	Mandatory for IS
	Selected:
	Yes   No

	Title:
	MIH Get Information request and response

	Purpose:
	To verify that
a. A requester MIHF sends a MIH_Get_Information request message to a responder MIHF.
b. The responder MIHF receives the MIH_Get_Information request message and responds to the requester MIHF with an MIH_Get_Information response message.

	Pre-Condition:
	Use Figure 3
· MN is the requester MIHF
· PoS1 is the responder MIHF
· Link type of Link1 is 23 (Wireless - UMTS). 

· Link type o Link2 is 19 (Wireless - IEEE 802.11). Link2 does not have to physically exist.



	Parameters
	· info_query_binary_data_list of type LIST(IQ_BIN_DATA) containing a list of TLV queries. The default value is null.
· info_query_rdf_data_list of type LIST(IQ_RDF_DATA) containing a list of RDF queries. The default value is given as follows:
· List size: 1
· List element #1:SEQUENCE(

· CHOICE(NULL, MIME_TYPE): NULL
· OCTET_STRING: See Table 3
· )
· info_query_rdf_schema_url of type BOOLEAN indicating that the query is an RDF Schema URL query. The default value is FALSE.
· info_query_rdf_schema_list of type LIST(IQ_RDF_SCHM) containing a list of RDF schema queries. The default value is null.
· max_response_size of type UNSIGNED_INT(2) containing the maximum size of Info Response parameters in MIH_Get_Information response primitive in octets. The default value is null.

· querier_network_type of type NETWORK_TYPE containing the type of the network being used by the querier.
· unauth_information_request of type BOOLEAN indicating the value of UIR bit to be set in theMIH_Get_Information request message.
· info_response_binary_data_list of type LIST(IR_BIN_DATA) containing a list of TLV query responses. The default value is null.
· info_response_rdf_data_list of type LIST(IR_RDF_DATA) containing a list of RDF query responses. The default value is given as follows:
· List size: 1
· List element #1:SEQUENCE(

· CHOICE(NULL, MIME_TYPE): NULL
· OCTET_STRING: See Table 4)
· info_response_rdf_schema_url_list of type LIST(IR_SCHM_URL) containing a list of RDF schema URL. The default value is null.
· info_response_rdf_schema_list of type LIST(IR_RDF_SCHM) containing a list of RDF schema query responses. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_Get_Information request message to PoS1  via Com8
	
	

	2. 
	Is the message received by IS1?
	Yes
	No

	3. 
	Is the message in the right format with the following information?

· Source Identifier containing MN’s MIHF ID

· Destination Identifier containing IS1’s MIHF ID

· If info_query_binary_data_list is non-null, IPInfoQueryBinaryDataList containing info_query_binary_data_list
· If info_query_rdf_data_list is non-null, IPInfoQuery RDFDataList containing info_query_rdf_data_list
· InfoQueryRDFSchemaURL containing Info_query_rdf_schema_url
· If Info_query_rdf_schema_list is non-null, InfoQueryRDFSchemaList containing info_query_rdf_schema_list
· If max_response_size is non-null, MaxResponseSize containing max_response_size
· QuerierNetworkType containing querier_network_type
· UnauthenticatedInformationRequest containing unauth_information_request
· 
	Yes
	No

	4. 
	PoS1 sends an MIH_Get_Information response message to MN via Com8
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Is the message in the right format with the following information?

· Source Identifier containing IS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· Status is 0 (Success)
· If info_response_binary_data_list is non-null, InfoResponseBinaryDataList containing info_response_binary_data_list
· If info_response_rdf_data_list is non-null, InfoResponseRDFDataList containing info_response_rdf_data_list
· InfoResponseRDFSchemaURLList containing Info_query_rdf_schema_url
· If info_response_rdf_schema_url_list is non-null, InfoQueryRDFSchemaList containing info_response_rdf_schema_url_list
· If info_response_rdf_schema_list is non-null, InfoResponseRDFSchemaList containing info_response_rdf_schema_list
	Yes
	No


Table 3: RDF Query Data
	PREFIX mihbasic: <http://www.mih.org/2005/04/rdf-basic-schema#> 

PREFIX xsd: <http://www.w3.org/2001/XMLSchema#> 

SELECT ?network_aux_id ?link_type

WHERE { ?network mihbasic:ie_network_aux_id ?network_aux_id . 

        ?network mihbasic:ie_network_type ?network_type .

        ?network_type mihbasic:link_type ?link_type .}


Table 4: RDF Query Response Data
	<?xml version="1.0"?>

<sparql

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

xmlns:xs="http://www.w3.org/2001/XMLSchema#" 

xmlns="http://www.w3.org/2005/sparql-results#" > 

<head>

  <variable name="link_type"/>

  <variable name="network_aux_id"/>

</head>

<results>

  <result>

    <binding name="link_type">

      <literal>19</literal>

    </binding>

  </result>

  <result>

    <binding name="network_aux_id">

      <literal>opero.com</literal>

    </binding>

  </result>

  <result>

    <binding name="link_type">

      <literal>23</literal>

    </binding>

  </result>

  <result>

    <binding name="network_aux_id">

      <literal>opero.com</literal>

    </binding>

  </result>

</results>

</sparql>


6.15 MIH Push Information (PDU32)

IEEE 802.21 supports both binary query and RDF query. The corresponding PDU30 tests are split into two types of test cases.

	Test:
	PDU32
	Selection Criteria:
	Mandatory for IS
	Selected:
	Yes   No

	Title:
	MIH Push Information indication

	Purpose:
	To verify that
a. A sender MIHF sends a MIH_Push_Information indication message to a receiver MIHF.
b. The receiver MIHF receives the MIH_Push_Information indication message.

	Pre-Condition:
	Use Figure 2 or Figure 6
· PoS1is the sender MIHF

· MN is the receiver MIHF

· Link type of Link1 is 23 (Wireless - UMTS). 

· Link type o Link2 is 19 (Wireless - IEEE 802.11). Link2 does not have to physically exist.



	Parameters
	· info_response_binary_data_list of type LIST(IR_BIN_DATA) containing a list of TLV query responses. The default value is given as follows:
· List size of LIST(IR_BIN_DATA): 1
· List element #1: LIST(INFO_ELEMENT)
· List size: 2
· List element #1:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 19
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· List element #2:IE_CONTAINER_NETWORK
· IE_NETWORK_TYPE: SEQUENCE(
· CHOICE(NULL, LINK_TYPE): LINK_TYPE: 23
· CHOICE(NULL, SUBTYPE): NULL
· CHOICE(NULL, TYPE_EXT): NULL)

· IE_NETWORK_ID: “opero.com”
· info_response_rdf_data_list of type LIST(IR_RDF_DATA) containing a list of RDF query responses. The default value is null.
· info_response_rdf_schema_url_list of type LIST(IR_SCHM_URL) containing a list of RDF schema URL. The default value is null.
· info_response_rdf_schema_list of type LIST(IR_RDF_SCHM) containing a list of RDF schema query responses. The default value is null.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_Push_Information indication message to MN via Com8
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Is the message in the right format with the following information?

· Source Identifier containing IS1’s MIHF ID

· Destination Identifier containing MN’s MIHF ID

· If info_response_binary_data_list is non-null, InfoResponseBinaryDataList containing info_response_binary_data_list
· If info_response_rdf_data_list is non-null, InfoResponseRDFDataList containing info_response_rdf_data_list
· InfoResponseRDFSchemaURLList containing Info_query_rdf_schema_url
· If info_response_rdf_schema_url_list is non-null, InfoQueryRDFSchemaList containing info_response_rdf_schema_url_list
· If info_response_rdf_schema_list is non-null, InfoResponseRDFSchemaList containing info_response_rdf_schema_list
	Yes
	No
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Annex A. Mapping the use cases to the test cases
The test cases can be combined to address general use cases. This section provides an example of such mappings to the FMCA use cases provided in http://mentor.ieee.org/802.21/dcn/09/21-09-0061-00-0000-fmca-use-cases.ppt. Table 3 provides the corresponding use case numbering to facilitate referencing the use cases later in this document. 
Table 5 FMCA use case numbering

	Use Case
	Title

	FMCA-UC1
	Network controlled access technology selection

	FMCA-UC2
	3G to WLAN Handover

	FMCA-UC3
	Per-flow

	FMCA-UC4
	Resource limited backhaul

	FMCA-UC5
	Seamless handover and service adaptation

	FMCA-UC6
	Adaptive Handover for Application

	FMCA-UC7
	Multiple Simultaneous Sessions (Data, Voice & Mobility)


FMCA-UC1 can be achieved by mobile initiated handover using information service, network initiated handover or device handover using information service.  The difference between mobile initiated handover and device handover is that a mobile initiated handover uses a remote MIH handover command whereas a device handover does not.  The information server will provide the network information of which the device should connect to. An alternative is based on network initiated handover in which the PoS explicitly commands the user device to connect to a specific network.
Similarly, for handover from 3G to WLAN, FMCA-UC2 can be achieved by mobile initiated handover or device handover using information service. For the handover from WLAN to 3G, the MIH event service (i.e., WLAN signal deteriorates,) can be addressed as an internal functionality of the device. When the event occurs, the device then performs mobile initiated handover using the information provided by the information service.
Per application flow handover is not considered in the IEEE Std. 802.21-2008. The deicision of which flow is sent out from which interface, described in FMCA-UC3, cannot be tested by MIH test cases. However, the activation to connect to a network can be addressed by MIH protocol message exchanges. This use case uses the IS query result to make decision on which WLAN to connect to. Instead of handover from 3G to WLAN, the device attaches to the WLAN network without disconnecting from the 3G network. When the application finishes transmitting or the device is out of the WLAN range, the device disconnects the WLAN connection.
FMCA-UC4 can be achieved by device performing mobile initiated handover or device handover based on IS query results that were updated by the network based on the resource availability. Alternatively, it can be acchieved by issueing a network initiated handover.
FMCA-UC5 is partially addressed by network initiated handover with the assumption that the call information and user location is accessible by the network. The application switching from Video conference to Audio conference is a software application and is not supported by 802.21. The network may utilize the MIH information stored in the IS server. For this use case, we assume that the IS server is implemented on the PoS.
FMCA-UC6 can be addressed by the user device performing a handover based on the user triggering a specific application.

FMCA-UC7 describes a use case that cannot be directly addressed by the MIH protocol. It requires MIH to interwork with a mobility protocol or a session continuity protocol.
Table 4 provides test sequences that address different FMCA use cases. Details on each test case  are described in later sections. Since these use cases contain overlapping MIH functionalities, one test case may cover mutliple use cases. Since some FMCA use cases can be achieved by using different test case sequences, one use case may be satisfied by more than one test case. For example, FMCA-UC1 can be achieved either by the MN performing handover based on the IS query results or by the network initiating a handover to a specific access technology.
Table 6 Test case sequences addressing FMCA use cases
	Test Case
	Test Case Sequence
	FMCA Use Case

	TC-1 Mobile initiated handover using information service
	1. IS-1b (Section 5.2): MN query for access technology network information.
2. MHO-1a (Section 3.1) or MHO-1b (Section 3.2): MN handover to the query results provided by the IS.
	FMCA-UC1, FMCA-UC2

	TC-2 Network initiated handover
	Precondition: Network contains the location information of the MN

NHO-1a (Reference: Section 4.1) or MHO-1b (Reference: Section 4.2): The PoS commands the MN to handover to connect a specific PoA.
	FMCA-UC1, FMCA-UC4, FMCA-UC5

	TC-3 Device handover from 3G to WLAN using information service
	1. IS-1b (Section 5.2): MN query for WLAN radio via the 3G network link.
2. TC-4: MN attaches to the WLAN using the IS-1 query result.
	FMCA-UC1, FMCA-UC2, FMCA-UC3, FMCA-UC4

	TC-4 Device handover
	Based on specific criteria, the MN connects to different network.

Criteria:

a. WLAN signal strength deteriorates (from WLAN to 3G),
b. Device location (GPS) information (3G to WLAN), or

c. Based on user application (3G to WIMAX, or WLAN to 3G).
	FMCA-UC6


Annex B. Interoperable Functions Statement

This part is a revised section of M8.2 Roles and M8.3 Major Capabilities in the Annex M (PICS).
B.1. Protocol Summary

	Protocol
	MIH protocol

	Protocol version
	1

	Features
	MIH fragmentation

	
	MIH acknowledgement (optional)


B.2. MIH entities

Table 4 lists the entities that are involved in MIH protocol exchanges. [NOTE: Figure2 in IEEE Std 802.21-2008 and its description is used. Not sure if we need to have “non-PoS” as one of the MIH entities in this section.]
Table 7 MIH Entities

	Item
	MIH entities
	Reference
	Support

	
	Mobile Node (MN)
	[1]5.4.2
	

	
	Point of Service (PoS)
	[1]5.4.2
	

	
	Non-PoS
	[1]5.4.2
	

	Comments:


B.2.1. Roles

Table 5 lists the different roles for a PoS. There is no separation of roles for other MIH entities, i.e., MN.
Table 8 PoS Roles

	Item
	Role
	Reference
	Support

	
	Source PoS
	
	

	
	Target PoS
	
	

	
	Information Server
	[1]5.4.3
	

	Comments: The role “source” and “target” apply to a PoS role regarding a handover. Since a PoS is going to take each position during its usage, the capabilities are not listed separately in the corresponding clauses.


B.2.2. MN and PoS Capabilities

Following are the capabilities that apply to both MN and PoS entities. [NOTE: Item and Mnemonic seems duplicating index referencing, can we just keep one? Suggest just keep Mnemonic]
	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	*M.8.3.4
	Capability Discovery
	[1]6.2.3
	M
	Yes [ ] No [ ]
	MC4

	*M.8.3.5
	Registration
	[1]6.2.4
	MC2 OR MC3.3: M
	Yes [ ] No [ ]
	MC5

	*M.8.3.1
	Event Service
	[1]6.3
	O.2
	Yes [ ] No [ ] 
	MC1

	*M.8.3.2
	Command Service
	[1]6.4
	O.2
	Yes [ ] No [ ]
	MC2

	*M.8.3.3
	Information Service
	[1]6.5
	O.2
	Yes [ ] No [ ]
	MC3

	Comment: 


B.2.3. MIH discovery

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	M.8.3.4.2
	Solicitated Uni-cast capability discovery
	[1]8.2.4.3.4
	M
	Yes [ ] No [ ] 
	MC4.1

	
	Soliciated Multi-cast capability discovery
	[1]8.2.4.3.4
	O*
	Yes [ ] No [ ]
	MC4.2

	M.8.3.4.1
	Unsolicited capability discovery
	[1]8.2.4.3.3
	O
	Yes [ ] No [ ]
	MC4.3

	Comment: 


Rationale:

· In [1] 8.2.4.3.4 the “Solicitated capability discovery” is described using either unicast or multicast to send an MIH_Capability_Request message. For this reason the “Soliciated capability discovery” capability is separated in to uni-cast and multicast.

· The “Unsolicited capability discovery” is the functionality of using media-specific broadcast control messages for discovering MIH enabled network entities.

B.2.4. Registration

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	
	Registration
	[1]6.2.4
	MC5:M
	Yes [ ] No [ ] 
	

	
	Re-registration
	[1]6.2.4
	MC5:O
	Yes [ ] No [ ] N/A [ ]
	

	
	Deregistration
	[1]6.2.4
	MC5:M
	Yes [ ] No [ ] 
	

	Comment: [Note: There’s no text describing re-registration. The term appears only in the primitive parameter description and message.]


B.2.5. Command Service

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	
	Get the status of link on a MN
	[1]6.4.3.2.1
	MC2:O.5
	Yes [ ] No [ ]
	

	
	Control the behavior of a set of links on a MN
	[1]6.4.3.2.1
	MC2:O.5
	Yes [ ] No [ ]
	

	M.8.3.6
	Mobile initiated handover
	[1]6.4.3.2.3
	MC2:O.5
	Yes [ ] No [ ] 
	MC6

	M.8.3.7
	Network initiated handover
	[1]6.4.3.2.4
	MC2:O.5
	Yes [ ] No [ ]
	MC7

	
	Network resource reservation
	[1]6.4.3.2.3, 6.4.3.2.4
	MC6 OR MC7:O
	Yes [ ] No [ ]
	

	Comment: M.8.3.10 is only relevant for the functional entity of an target PoS.


Rationale:

· Define the different capabilities for command service. The actual PDUs are the implementation of the capability.

B.2.6. Event Notification

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	
	Subscribe to events
	[1]6.3.2.3
	MC1:M
	Yes [ ] No [ ] 
	

	
	Unsubscribe to events
	[1]6.3.2.3
	MC1:M
	Yes [ ] No [ ]
	

	
	Link thresholds report
	[1]7.4.15.1
	MC1 and MC2:O
	Yes [ ] No [ ]
	

	
	Link notification
	
	
	
	

	Comment: 


Rationale:

· The link thresholds notification capability is implemented by the MIH_Configure_Thresholds, MIH_Link_Parameter_Report in conjunction with the event subscriptions.

· Alternatively, have the MIH_Configure_Threshold, MIH_Link_Parameter_Report as a supporting group.

B.2.7. Information Service

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	M.8.3.3.1
	Binary query method
	[1]6.5.6.2
	MC3:O.3 
	Yes [ ] No [ ] N/A [ ]
	MC3.1

	M.8.3.3.2
	RDF query method
	[1]6.5.6.3
	MC3:O.3
	Yes [ ] No [ ] N/A [ ]
	MC3.2

	M.8.3.3.3
	Push mode
	[1]5.3.4
	MC5 AND MC3:O
	Yes [ ] No [ ] N/A [ ]
	MC3.3

	Comment: 


B.3. Protocol Data Units

This section remains the same as in IEEE Std 802.21 clause M.8.4 with updates on the Mnemonic predicate identification [Work In Progress].

	Item
	Capability
	Reference
	Status
	Support
	Mnemonic

	M.8.3.3.1
	MIH_Get_Parameters request
	[1]
	MCX 
	Yes [ ] No [ ] N/A [ ]
	PDU8

	M.8.3.3.2
	MIH_Get_Parameters response
	[1]6.5.6.3
	MC3:O.3
	Yes [ ] No [ ] N/A [ ]
	PDU

	M.8.3.3.3
	MIH_Link_Action request
	[1]5.3.4
	
	Yes [ ] No [ ] N/A [ ]
	

	
	MIH_Net_HO_Candidate request 
	
	MC6:M
	
	

	
	MIH_Net_HO_Candidate response
	
	MC6:M
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� This is a new test case described in later section.
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