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1 Introduction

1.1 Scope

The primary scope of this document is to develop the functional requirements for interoperability between implementations of IEEE Std 802.21-2008. The potential end points include wireless mobile devices and network entities described in the standard.

The focus is MIH protocol exchange and the functionality of the exchange. This document is not intended to re-iterate the details of the PICS proforma which is already defined in IEEE 802.21-2008.

At its current state, this document provides only a collection of test cases.

1.2 Purpose

IEEE 802.21 standard defines extensible IEEE 802 media access independent mechanisms as a set of tools to incorporate information from mobile device and network operators for supporting a seamless handover between heterogeneous access technologies, in turn, improve user experiences.

Specific functional requirements need to be developed for the IEEE 802.21 devices to provide the necessary reliability, availability, and interoperability of communications with different operator networks. In addition, guidelines for using MIH protocol need to be developed so that vendors and operators can better understand the issues, pros, and cons of implementing different IEEE 802.21 functionalities for improving user experiences over various mobility handover scenarios.

The purpose of this document is to define MIH interoperable features and its test cases for addressing the needs described above.
1.3 Target Environment

Figure 1 depicts the 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-1 Mobile device handover
	MN switches from one network to the other network without communicating with a POS.
	N/A

	
	MHO-2 Mobile initiated handover w/ network assistant
	MN switches from one network to the other network via communication with POS.
	MC6
PDU16, PDU17 (MIH_MN_HO_Candidate_Query)
PDU20, PDU21 (MIH_MN_HO_Commit)
PDU26, PDU27 (MIH_MN_HO_Complete)

	
	MHO-3 Mobile initiated handover w/ network resource reservation
	MN switches from one network to the other network based with the support of resources reserved by the network
	MC6
PDU16, PDU17 (MIH_MN_HO_Candidate_Query)
PDU20, PDU21 (MIH_MN_HO_Commit)
PDU18, PDU19 (MIH_N2N_HO_Query_Resources)

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


	Network  Initiated Handover
	NHO-1 Network initiated handover w/o network resource reservation
	Service Provider/Operator requests the MN to switch from one network to the other without network resource reservation.
	MC7
PDU14, PDU15 (MIH_Net_HO_Candidate_Query)
PDU22, PDU23 (MIH_Net_HO_Commit)

PDU26, PDU27 (MIH_MN_HO_Complete)



	
	NHO-2 Network initiated handover w/ network resource reservation
	Service Provider/Operator requests the MN to switch from one network to the other with reserving resource on the other 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)


	Information Service
	IS-1 Query available networks
	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-2 IS push mode
	After MIH registration, the MN receives push information from the network [NOTE: need to determine what information].
	MC3.3 [OPT]

PDU32 (MIH_Push_Information)

	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 [NOTE: How to verify the subscription is successful without receiving a notification?]
	PDU39, PDU40 (MIH_Event_Subscribe)

	
	[Work In Progress]
	
	


2.2 Abstract Architecture

Following is a general architecture.
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The architecture in Figure 2 contains several MIH devices: one MN (mobile node), two PoS (Point of Service), and two IS (Information Service Server). 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. Conn#, where # indicates a number, is a UDP connection between the two end points. [NOTE: UDP or UDP over something else?]
The following table describes the potential access network technology for Link1 and Link2. [NOTE: What link types need to be specified? 
Table 2 Access technologies 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 Conn3.
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Figure 4  architecture tests 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.

[NOTE: Make-before-break/break-before-make? Do we have performance requirement?]

3.1 MHO-1 Mobile device handover

Mobile device is able to perform a handover from Link 1 to Link 2 based on IS query result that is triggered by a specific condition (e.g., signal threshold).

[Work In Progress]
3.2 MHO-1 Mobile-initiated handover w/ network assistance
[Work In Progress]
3.3 MHO-2 Mobile-initiated handover w/ network resource reservation

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 (to reserve network resources) within the same operator. Figure 5 shows the devices, links, and connections that are used for this test. 
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3.3.1 
[image: image8]
3.3.2 Sequence

MN was registered to PoS1 through Conn3 via Link1. When test starts, MN provides a list of candidate networks and queries PoS1 for recommendation. The PoS1 returns PoA2 as MN’s preferred point of attachment.  MN then establishes Link 2. PoS1 communicates with PoS2 through Conn5 for network resource query and reservations. Once attached to PoA2, the MN re-registers to PoS2 through Conn4 via Link2.

See clause C.1 in IEEE Std 802.21-2008.

3.3.3 Test Case

	Test:
	MHO-2
	Selection Criteria:
	Mandatory
	Selected:
	Yes  No

	Title:
	Mobile-initiated handover with network resource reservation.

	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 MHO-1 Test Architecture
· MN is already attached to PoA1.

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

· PoS1 is aware of the existence of PoS2 and recognizes what are the PoAs that belong to PoS2.

· Based on the network preference, PoS1 is configured to return PoA2 if exists in the candidate list for the current serving link that is connected to PoA1.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends MIH_MN_HO_Query request message to PoS1 through Conn3 via Link 1
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Can PoS1 parse the message and obtain the following information: the MN current serving link (Link1), the list of candidate PoAs (including PoA2) and a list of QoS requirements [NOTE: Need to define the exact value for the QoS data type structure.]?
	Yes
	No

	4. 
	PoS1 sends MIH_N2N_HO_Query_Resources request message to PoS2 via Conn5
	
	

	5. 
	Is the message received by PoS2?
	Yes
	No

	6. 
	Can PoS2 parse the message and obtain the following information: a list of QoS requirements and a list of PoAs that are candidates (including PoA2)?
	Yes
	No

	7. 
	PoS2 responds with MIH_N2N_HO_Query_Resources response message to PoS1 via Conn5
	
	

	8. 
	Is the message received by PoS1?
	Yes
	No

	9. 
	Can PoS1 parse the message and obtain the following information: status (0, success), resource available(0, available), and the resource query result for the candidates?
	Yes
	No

	10. 
	PoS1 responds with MIH_MN_HO_Query response message to MN through Conn3
	
	

	11. 
	Is the message received by MN?
	Yes
	No

	12. 
	Can MN parse the message and obtain the following information: a list of candidates (PoA2 is the first item).
	Yes
	No

	13. 
	MN sends MIH_MN_HO_Commit request message to PoS1 through Conn3 via Link 1
	
	

	14. 
	Is the message received by PoS1?
	Yes
	No

	15. 
	Can PoS1 parse the message and obtain the following information: the target link type (Link2) and the target network information (PoA2)?
	Yes
	No

	16. 
	PoS1 sends MIH_N2N_HO_Commit request message to PoS2 through Conn5
	
	

	17. 
	Is the message received by PoS2?
	Yes
	No

	18. 
	Can PoS2 parse the message and obtain the following information: MIHF ID of the MN, target MN link identifier (Link2), target PoA (PoA2), and requested resource set?

The request resource set contains the following information: QoS requirements, container (null), and HO_Cause (0, explicit disconnect).
	Yes
	No

	19. 
	PoS2 reserves the network resource and responds with MIH_N2N_HO_Commit response message to PoS1 through Conn5
	
	

	20. 
	Is the QoS resource reserved? [NOTE: Is it verifiable?]
	Yes
	No

	21. 
	Is the message received by PoS1?
	Yes
	No

	22. 
	Can PoS1 parse the message and obtain the following information: status (0, success), the target link type (Link2) and the target network information (PoA2)?
	Yes
	No

	23. P
	Pos1 responds with MIH_MN_HO_Commit response message to MN through Conn3
	
	

	24. 
	Is the message received by MN?
	Yes
	No

	25. 
	Can MN parse the message and obtain the following information: status (0, success), link type (Link2), and the target network information (PoA2)?
	Yes
	No

	26. 
	MN attaches to PoA2 and establishes Link2
	
	

	27. 
	Is the MN attached to PoA2?
	Yes
	No

	28. 
	MN establishes Conn4 and registers to PoS2
	
	

	29. 
	Is MN registered to PoS2? (Reference Test PDU35-36)
	Yes
	No

	30. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Conn4 via Link2
	
	

	31. 
	Is the message received by PoS2?
	Yes
	No

	32. 
	Can PoS2 parse the message and obtain the following information: the source link identifier (Link1), the target link identifier (Link2), and handover result (0, handover success)?
	Yes
	No

	33. 
	PoS2 sends MIH_N2N_HO_Complete request message to PoS1 via Conn5
	
	

	34. 
	Is the message received by PoS1?
	Yes
	No

	35. 
	Can PoS1 parse the message and obtain the following information: MN MIHF ID (mn.opero.com), source link identifier (Link1), target link identifier (Link2), and handover result (0, handover success)?
	Yes
	No

	36. 
	PoS1 responds with MIH_N2N_HO_Complete response message to PoS2 via Conn5 [NOTE: Does PoS1 need to release resource?]
	
	

	37. 
	Is the message received by PoS2?
	Yes
	No

	38. 
	Can PoS2 parse the message and obtain the following information: status (0, success), MN MIHF ID (mn.opero.com), source link identifier (Link1), target link identifier (Link2), and resource retention status (FALSE, release resource)?
	Yes
	No

	39. 
	PoS2 responds with MIH_MN_HO_Complete response message to MN through Conn4 via Link2
	
	

	40. 
	Is the message received by MN
	Yes
	No

	41. 
	Can MN parse the message and obtain the following information: status (0, success), source link identifier (Link1), and target link identifier (Link2).
	Yes
	No

	42. M
	MN disconnects to PoA1 and break Link1 
[NOTE:  make-before-break]
	
	

	43. 
	Is MN deregistered from PoS1? (Reference Test PDU37-38) 
[NOTE: Is this mandatory?]
	Yes
	No

	44. 
	Is MN disconnected from PoA1?
	Yes
	No


4 Network-initiated handover

4.1 NHO-1 Network-initiated handover w/o network resource reservation

[Work In Progress]
4.2 NHO-2 Network-initiated handover w network resource reservation

A mobile node is attached to PoA1 and registered to PoS1. The operator decides to request the MN to perform a handover to PoS2 with the assistance from the network (to reserve network resources) within the same operator. Figure 5 shows the devices, links, and connections that are used for this test. 

4.2.1 Sequence

[Work In Progress]

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

	Test:
	NHO-2
	Selection Criteria:
	Mandatory
	Selected:
	Yes  No

	Title:
	Network-initiated handover with network resource reservation.

	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 reserve network resources to assist handover using MIH protocol message exchange

	Pre-Condition:
	Use Figure 5 MHO-1 Test Architecture
· MN is already attached to PoA1.

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

· PoS1 is aware of the existence of PoS2 and recognizes what are the PoAs that belong to PoS2.

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

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends MIH_Net_HO_Query request message to MN through Conn3 via Link 1
	
	

	2. 
	Is the message received by MN?
	Yes
	No

	3. 
	Can MN parse the message and obtain the following information: [NOTE: Details TBD.]?
	Yes
	No

	4. 
	MN responds with MIH_Net_HO_Query response message to PoS1 through Conn3
	
	

	5. 
	Is the message received by PoS1?
	Yes
	No

	6. 
	Can PoS1 parse the message and obtain the following information:[NOTE: Details TBD.]
	Yes
	No

	7. 
	PoS1 sends MIH_N2N_HO_Query_Resources request message to PoS2 via Conn5
	
	

	8. 
	Is the message received by PoS2?
	Yes
	No

	9. 
	Can PoS2 parse the message and obtain the following information: a list of QoS requirements and a list of PoAs that are candidates (including PoA2)?
	Yes
	No

	10. 
	PoS2 responds with MIH_N2N_HO_Query_Resources response message to PoS1 via Conn5
	
	

	11. 
	Is the message received by PoS1?
	Yes
	No

	12. 
	Can PoS1 parse the message and obtain the following information: status (0, success), resource available(0, available), and the resource query result for the candidates?
	Yes
	No

	13. 
	PoS1 sends MIH_N2N_HO_Commit request message to PoS2 through Conn5
	
	

	14. 
	Is the message received by PoS2?
	Yes
	No

	15. 
	Can PoS2 parse the message and obtain the following information: MIHF ID of the MN, target MN link identifier (Link2), target PoA (PoA2), and requested resource set?

The request resource set contains the following information: QoS requirements, container (null), and HO_Cause (0, explicit disconnect).
	Yes
	No

	16. 
	PoS2 reserves the network resource and responds with MIH_N2N_HO_Commit response message to PoS1 through Conn5
	
	

	17. 
	Is the QoS resource reserved? [NOTE: Is it verifiable?]
	Yes
	No

	18. 
	Is the message received by PoS1?
	Yes
	No

	19. 
	Can PoS1 parse the message and obtain the following information: status (0, success), the target link type (Link2) and the target network information (PoA2)?
	Yes
	No

	20. P
	PoS1 sends MIH_Net_HO_Commit request message to MN through Conn3
	
	

	21. 
	Is the message received by MN?
	Yes
	No

	22. 
	Can MN parse the message and obtain the following information: [NOTE: Details TBD]?
	Yes
	No

	23. 
	MN attaches to PoA2 and establishes Link2
	
	

	24. 
	Is the MN attached to PoA2?
	Yes
	No

	25. 
	MN establishes Conn4 and registers to PoS2
	
	

	26. 
	Is MN registered to PoS2? (Reference Test PDU35-36)
	Yes
	No

	27. 
	MN responds with MIH_Net_HO_Commit response message to PoS1 through Conn3
	
	

	28. 
	Is the message received by PoS1?
	Yes

	No

	29. 
	Can PoS1 parse the information and obtain the following information: [NOTE: Details TBD]
	
	

	30. 
	MN sends MIH_MN_HO_Complete request message to PoS2 through Conn4 via Link2
	
	

	31. 
	Is the message received by PoS2?
	Yes
	No

	32. 
	Can PoS2 parse the message and obtain the following information: the source link identifier (Link1), the target link identifier (Link2), and handover result (0, handover success)?
	Yes
	No

	33. 
	PoS2 sends MIH_N2N_HO_Complete request message to PoS1 via Conn5
	
	

	34. 
	Is the message received by PoS1?
	Yes
	No

	35. 
	Can PoS1 parse the message and obtain the following information: MN MIHF ID (mn.opero.com), source link identifier (Link1), target link identifier (Link2), and handover result (0, handover success)?
	Yes
	No

	36. 
	PoS1 responds with MIH_N2N_HO_Complete response message to PoS2 via Conn5 [NOTE: Does PoS1 need to release resource?]
	
	

	37. 
	Is the message received by PoS2?
	Yes
	No

	38. 
	Can PoS2 parse the message and obtain the following information: status (0, success), MN MIHF ID (mn.opero.com), source link identifier (Link1), target link identifier (Link2), and resource retention status (FALSE, release resource)?
	Yes
	No

	39. 
	PoS2 responds with MIH_MN_HO_Complete response message to MN through Conn4 via Link2
	
	

	40. 
	Is the message received by MN
	Yes
	No

	41. 
	Can MN parse the message and obtain the following information: status (0, success), source link identifier (Link1), and target link identifier (Link2).
	Yes
	No

	42. M
	MN disconnects to PoA1 and break Link1 
[NOTE:  make-before-break]
	
	

	43. 
	Is MN deregistered from PoS1? (Reference Test PDU37-38) 
[NOTE: Is this mandatory?]
	Yes
	No

	44. 
	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.

[Work In Progress]

5.1 IS-1 Query available networks
5.2 IS-2 IS push mode
6 Common Test Cases

6.1 MIH Capability Discovery

[Work In Progress]
6.2 MIH Register

	Test:
	PDU35-36
	Selection Criteria:
	Mandatory
	Selected:
	Yes   No

	Title:
	MIH register request and response

	Purpose:
	To verify that 

a. MN sends a valid MIH_Register request message to PoS1

b. PoS1 receives the message and registers the MN with infinite validity period

c. After the registration, PoS1 recognizes MN .

	Pre-Condition:
	Use Figure 3 Test Architecture 1
· MN is attached to PoA1.

· MN has discovered the PoS1 via pre-configuration or the process of MC4.2. (TODO: Reference the MIH Discovery Test case)

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_Register request message to PoS1 via Conn3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Can PoS1 parse the message and obtain the following information from the MN:  MIHF_ID, Link ID list (Link1 and Link2 not connected), and registration code is 0?
	Yes
	No

	4. 
	PoS1 responds with a successful MIH_Register response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Can MN parse the message and obtain the following information: status of the operation is success and the valid time interval is 0.
	Yes
	No

	Observations:

	


6.3 MIH Deregister

	Test:
	PDU37-38
	Selection Criteria:
	Mandatory
	Selected:
	Yes   No

	Title:
	MIH deregister request and response

	Purpose:
	To verify that 

a. MN sends a valid MIH_DeRegister request message to PoS1

b. PoS1 receives the message and deregisters the MN.

	Pre-Condition:
	Use Figure 3 Test Architecture 1
· MIH Register test case has passed.

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	MN sends an MIH_DeRegister request message to PoS1  via Conn3
	
	

	2. 
	Is the message received by PoS1?
	Yes
	No

	3. 
	Can PoS1 parse the message and obtain the following information from the MN:  MN MIHF_ID?
	Yes
	No

	4. 
	PoS1 responds with a successful MIH_DeRegister response message
	
	

	5. 
	Is the message received by MN?
	Yes
	No

	6. 
	Can MN parse the message and obtain the following information: status of the operation is success.
	Yes
	No


6.4 MIH Event Subscribe 

[Work In Progress] (PDU39 PDU40)

[NOTE: How to verify the subscription is successful without receiving a notification?]
6.5 MIH N2N HO Commit Request

[Work In Progress]
	Test:
	PDU24
	Selection Criteria:
	
	Selected:
	Yes   No

	Title:
	MIH N2N HO Commit request

	Purpose:
	To verify that when handover from PoS1  to PoS2
a. PoS2 receives MIH_N2N_HO_Commit request message from PoS1

b. PoS2 can parse MIH_N2N_HO_Commit request message with the following parameters

	Pre-Condition:
	Use Figure 4 Test Architecture 2
· PoS1, PoS2 relationship [Work in Progress]

· Unless specified, following are the default parameters to verify against

· Source MIH Identifier = pos1.opero.com

· Destination MIH Identifier = pos2.opero.com

· Link Type = Link type of Link 2

· Target Network info = Information of PoA2

	Step:
	Test description
	Verdict

	
	
	Pass
	Fail

	1. 
	PoS1 sends an MIH_N2N_HO_Commit request message to PoS2  via Conn5
	
	

	2. 
	
	
	

	3. 
	
	
	

	4. 
	
	
	

	5. 
	
	
	

	6. 
	
	
	

	7. 
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9 Interoperable Functions Statement

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

	Protocol
	MIH protocol

	Protocol version
	1

	Features
	MIH fragmentation

	
	MIH acknowledgement (optional)


9.2 MIH entities

Table 3 lists the entities that are involved in MIH protocol exchanges. [NOTE: Figure2 in IEEE Std 802.21-2008 and its description is used. The content is not very clear.]
Table 3 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:


9.2.1 Roles

Table 4 lists the different roles for a PoS. There is no separation of roles for other MIH entities, i.e., MN and IS. [NOTE: Do we need separate role for home or visiting network?]
Table 4 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.


9.2.2 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?]
	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: 


9.2.2.1 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 describe using either unit-cast 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.

9.2.2.2 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.]


9.2.2.3 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.

9.2.2.4 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.

9.2.2.5 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: 


9.3 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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