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· Type identifiers for information elements

 Table A-1 lists the Type identifier values for different individual IEs and IE containers.

	· Type identifiers for information elements

	Type
	Identifier

	IE_NETWORK_TYPE
	0x10000000

	IE_OPERATOR_ID
	0x10000001

	IE_SERVICE_PROVIDER_ID
	0x10000002

	IE_COUNTRY_CODE
	0x10000003

	IE_NETWORK_ID
	0x10000100

	IE_NETWORK_AUX_ID
	0x10000101

	IE_ROAMING_PARTNERS
	0x10000102

	IE_COST
	0x10000103

	IE_NETWORK_QOS
	0x10000105

	IE_NETWORK_DATA_RATE
	0x10000106

	IE_NET_CHANNEL_RANGE
	0x10000107

	IE_NET_IP_CFG_METHODS
	0x10000108

	IE_NET_CAPABILITIES
	0x10000109

	IE_NET_SUPPORTED_LCP
	0x1000010A

	IE_NET_MOB_MGMT_PROT
	0x1000010B

	IE_NET_EMSERV_PROXY
	0x1000010C

	IE_NET_IMS_PROXY_CSCF
	0x1000010D

	IE_POA_MAC_ADDR
	0x10000200

	IE_POA_LOCATION
	0x10000201

	IE_POA_CHANNEL_RANGE
	0x10000202

	IE_POA_SYSTEM_INFO
	0x10000203

	IE_POA_SUBNET_INFO
	0x10000204

	IE_POA_IP_ADDR
	0x10000205

	IE_CONTAINER_LIST_OF_NETWORKS
	0x10000300

	IE_CONTAINER_NETWORK
	0x10000301

	IE_CONTAINER_POA
	0x10000302


· Data type definition

· General

This Annex defines data types used in the IEEE 802.21 standard. Any variable-length data type in this specification contains information needed for determining the end of data.

· Basic data types

The data types defined in this subclause are used as the basis for defining any other data types. All basic data types are for general purpose. The “Binary Encoding Rule” column in  Table B-1 describes the encoding rules used when the data types are carried in MIH protocol messages.

	· Basic data types

	Type Name
	Definition
	Binary Encoding Rule

	BITMAP(size)
	A bitmap of the specified size. Usually used to represent a list of IDs.

Range: Each bit has a value of '0' or '1'.
	A BITMAP(N), where N must be a multiple of 8, is made up of an N/8 octet values and encoded in network byte order.

	CHAR(size)
	An array of characters. Each character is encoded as an octet. The size specifies the length.
	The characters are encoded in network byte order.

	CHOICE(
DATATYPE1,
DATATYPE2[,…])
	A data type that consists of only one of the data types listed: DATATYPE1,DATATYPE2[,…].
	A one-octet Selector field, followed by a variable length Value field. The Selector value determines the data type. If Selector==i, (i+1)-th data type in the list of data types DATATYPE1,DATATYPE2,[,…] is selected. The Selector value is encoded as UNSIGNED_INT(1). The Value field is encoded using the encoding rule for the selected data type.

	INFO_ELEMENT
	A binary encoded structure for Information Elements.
	See Subclause 6.5.6

	INTEGER(size)
	A signed integer of the specified size in number of octets.

Range: Each octet has a value of 0x00 to 0xff.
	Each octet of an INTEGER(N) value [N=1,2,...] is encoded in network-byte order into an N-octet field.

The most significant bit of the first octets is the sign bit. If the sign bit is set, it indicates a negative integer. Otherwise, it indicates a non-negative integer.

A negative integer is encoded as 2's complement.

	LIST(DATATYPE)
	A list of values of DATATYPE
	See subclause  B.2.1 for details.

	NULL
	A data type with empty data.
	No octet is encoded for this data type. This data type is used to define an optional data type.

	SEQUENCE(
DATATYPE1, DATATYPE2[,...])
	A data type that consists of two or more data types.
	DATATYPE1,DATATYPE2,[,…] are encoded in the order of appearance. Each data type is encoded using the encoding rule for the data type.

	UNSIGNED_INT(size)
	An unsigned integer of the specified size in number of octets.

Range: Each octet has a value of 0x00 to 0xff.
	Each octet of an UNSIGNED_INT(N) value [N=1,2,...] is encoded in network-byte order into an N-octet field.


· Encoding rule for data type LIST(DATATYPE) 

A variable length Length field is followed by a variable length Value field. The Length field shall be interpreted as follows:

Case 1: If the number of list elements in the Value field is less than 128, the size of the Length field is always 1 octet and the MSB of the octet is set to the value ‘0’. The values of the other seven bits of this octet indicate the actual number of list elements in the Value field.

Case 2: If the number of list elements in the Value field is exactly 128, the size of the Length field is one octet. The MSB of the Length octet is set to the value '1' and the other seven bits of this octet are all set to the value ‘0’.

Case 3: If the number of list elements in the Value field is greater than 128, then the Length field is always greater than 1 octet. The MSB of the first octet of the Length field is set to the value ‘1’ and the remaining 7 bits of the first octet indicate the number of octets that are appended further. The number represented by the 2nd and subsequent octets of the Length field, when added to 128, indicates the total number of list elements in the Value field.

For example, an attribute of type LIST(LINK_ID) with two elements is encoded as following (LINK_ID is defined in subclause  B.3.4):
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· Encoding example of a LIST with two LINK_ID elements

· Derived data types

· General

Derived data types are those which are derived from other data types or parent data types. A derived data type uses the same encoding as the parent data type.

· General data types

The derived data types defined in this subclause are for general purpose only.

	· General data types

	Type Name
	Derived From
	Definition

	ENUMERATED
	UNSIGNED_INT(1)
	An enumerated attribute.

Valid Range: 0..255

	BOOLEAN
	ENUMERATED
	Represents a boolean.

0: FALSE

1: TRUE

	OCTET_STRING
	LIST(CHAR(1))
	An array of octets.

	PERCENTAGE
	UNSIGNED_INT(1)
	Represents a percentage.

Valid Range: 0..100

	STATUS
	ENUMERATED
	The status of a primitive execution.

0: Success
1: Unspecified Failure
2: Rejected
3: Authorization Failure
4: Network Error


· Data types for addresses

The data types defined in this subclause are related to addresses of network elements.

	· Data types for address

	Type Name
	Derived From
	Definition

	3GPP_2G_CELL_ID
	SEQUENCE(
PLMN_ID, 
LAC, 
CI

)
	A data type to represent 3GPP 2G cell identifier

	3GPP_3G_CELL_ID
	SEQUENCE(
PLMN_ID, 
CELL_ID

)
	A data type to represent 3GPP 3G cell identifier.

	CELL_ID
	UNSIGNED_INT(4)
	This data type identifies a cell uniquely within 3GPP UTRAN and consists of RNC-ID and C-ID as defined in 3GPP TS 25.401.

Valid Range: 0..268435455

	CI
	CHAR(2)
	The BSS and cell within the BSS are identified by Cell Identity (CI). See 3GPP TS 23.003.

	IP_ADDR
	TRANSPORT_ADDR
	Represents an IP address. The Address Type is either 1 (IPv4) or 2 (IPv6).

	LAC
	CHAR(2)
	Location Area Code (LAC) is a fixed length code (of 2 octets) identifying a location area within a PLMN. See 3GPP TS 23.003.

	LINK_ADDR
	CHOICE(
MAC_ADDR,
3GPP_3G_CELL_ID,
3GPP_2G_CELL_ID,
OTHER_L2_ADDR

)
	A data type to represent an address of any link-layer.

	MAC_ADDR
	TRANSPORT_ADDR
	Represents a MAC address. The Address Type contains the one used for a specific link layer.

	OTHER_L2_ADDR
	OCTET_STRING
	A data type to represent a link-layer address other than the address already defined. For example, SSID.

	PLMN_ID
	OCTET_STRING(3)
	The Public Land Mobile Network (PLMN) unique identifier. PLMN_ID consists of Mobile Country Code (MCC) and Mobile Network Code (MNC). This is to represent the access network identifier.

Coding of PLMN_ID is defined in 3GPP TS 25.413.

	TRANSPORT_ADDR
	OCTET_STRING
	A type to represent a transport address using Address base type defined in RFC3588. The first 2-octets contain AddressType.

AddressType values are defined in http://www.iana.org/assignments/address-family-numbers.


· Data types for link identification and manipulation

The data types defined in this subclause are used for representing attributes for identification and manipulation of links.
	· Data types for links

	Type Name
	Derived From
	Definition

	BATT_LEVEL
	INTEGER(1)
	Represents battery level.

Valid Range: -1..100.

-1 indicates battery level unknown.

	CHANNEL_ID
	UNSIGNED_INT(2)
	Channel identifier as defined in the specific link technology (e.g. SDO).

Valid Range: 0..65535

	CONFIG_STATUS
	BOOLEAN
	The status of link parameter configuration.

TRUE: Success

FALSE: Error



	DEVICE_INFO
	OCTET_STRING
	A non-NULL terminated string whose length shall not exceed 253 octets, representing information on manufacturer, model number, revision number of the software/firmware and serial number in displayable text.

	DEV_STATES_REQ
	BITMAP(16)
	A set of device status request.

Bitmap Values:

Bit 0: DEVICE_INFO

Bit 1: BATT_LEVEL

Bit 2-15: (Reserved)

	DEV_STATES_RSP
	CHOICE(
DEVICE_INFO, 
BATT_LEVEL

)
	Represents a device status.

	LINK_AC_EX_TIME
	UNSIGNED_INT(2)
	Time (in ms) to elapse before an action needs to be taken. A value of 0 indicates that the action will be taken immediately. Time elapsed will be calculated from the instance the command arrives until the time when the execution of the action is carried out.

Valid Range: 0..65535

	LINK_AC_RESULT
	ENUMERATED
	Link action result.

0: Success

1: Failure

	LINK_ACTION
	SEQUENCE(
LINK_AC_TYPE, 
LINK_AC_ATTR

)
	Link action.

	LINK_AC_ATTR
	BITMAP(8)
	Link action attribute that can be executed along with a valid link action. Detail description of each attribute is in  Table B-6.

Bitmap Values:

Bit 0: LINK_SCAN

Bit 1: LINK_RES_RETAIN

Bit 2: DATA_FWD_REQ

Bit 3-7: (Reserved)

	LINK_ACTION_REQ
	SEQUENCE(
LINK_ID,
CHOICE(NULL, LINK_ADDR),
LINK_ACTION,
LINK_AC_EX_TIME

)
	A set of handover action request parameters. The choice of LINK_ADDR is to provide PoA address information when the LINK_ACTION contains the attribute for DATA_FWD_REQ.

	LINK_ACTION_RSP
	SEQUENCE(
LINK_ID,
LINK_AC_RESULT,
CHOICE(NULL,

LIST(LINK_SCAN_RSP))

)
	A set of link action returned results.

	LINK_AC_TYPE
	UNSIGNED_INT(1)
	An action for a link. The meaning of each link action is defined in  Table B-5.

0: NONE

1: LINK_DISCONNECT

2: LINK_LOW_POWER

3: LINK_POWER_DOWN

4: LINK_POWER_UP

5-255: (Reserved)

	LINK_CMD_LIST
	BITMAP(32)
	A set of link commands.

Bitmap Values:

Bit 0: Link_Capability_Discover

Bit 1: Link_Event_Subscribe

Bit 2: Link_Event_Unsubscribe

Bit 3: Link_Get_Parameters

Bit 4: Link_Configure_Thresholds

Bit 5: Link_Action

Bit 6-31: (Reserved)

	LINK_CFG_PARAM
	SEQUENCE(
LINK_PARAM_TYPE,
CHOICE(NULL, TIMER_INTERVAL),
LIST(THRESHOLD)

)
	A link configuration parameter.

	LINK_CFG_STATUS
	SEQUENCE(
LINK_PARAM_TYPE,
CONFIG_STATUS

)
	The status of link parameter configuration.

	LINK_DESC_REQ
	BITMAP(16)
	A set of link descriptors.

Bitmap Values:

Bit 0: Number of Classes of Service Supported

Bit 1: Number of Queues Supported

Bits 2-15: (Reserved)

	LINK_DESC_RSP
	CHOICE(NUM_COS, NUM_QUEUE)
	Descriptors of a link.

	LINK_DATA_RATE
	UNSIGNED_INT(4)
	A type to represent the maximum data rate in kbps.

Valid Range: 0 - 2^32-1

	LINK_DN_REASON
	UNSIGNED_INT(1)
	Represents the reason of a link down event.

See  Table B-7 for the enumaration values.

	LINK_EVENT_LIST
	BITMAP(32)
	A list of link events. The specified event is selected if the corresponding bit is set to 1.

Bitmap values:

Bit 0: Link_Detected

Bit 1: Link_Up

Bit 2: Link_Down

Bit 3: Link_Event_Rollback

Bit 4: Link_Parameters_Report

Bit 5: Link_Going_Down

Bit 6: Link_Handover_Imminent

Bit 7: Link_Handover_Complete

Bit 8: Link_PDU_Transmit_Status

Bit 9-31: (Reserved)

	LINK_GD_REASON
	UNSIGNED_INT(1)
	Represents the reason of a link going down. See  Table B-8 for the enumeration values.

	LINK_ID
	SEQUENCE(
LINK_TYPE
LINK_ADDR

)
	The identifier of a link that is not associated with the peer node. The LINK_ADDR contains the address of this link.

	LINK_MIHCAP_FLAG
	BITMAP(8)
	Represents if MIH capability is supported or not. If the bit is set, it indicates that the capability is supported.

Bitmap values:

Bit 1: ES Supported

Bit 2: CS Supported

Bit 3: IS Supported

Bit 0, 4-7: (Reserved)

	LINK_PARAM
	SEQUENCE(
LINK_PARAM_TYPE,
CHOICE(LINK_PARAM_VAL,

QOS_PARAM_VAL)

)
	Represents a link parameter type and value pair.

	LINK_PARAM_802_11
	UNSIGNED_INT(1)
	A type to represent a link parameter for 802.11.

0: RSSI of the beacon channel

1: Flag indicating no QoS resources available (this applies when the traffic stream to be transmitted is on an access category configured for HCCA operation and the request for bandwidth was denied by the available APs in the access network)

2-255: (Reserved) 

	LINK_PARAM_802_16
	UNSIGNED_INT(1)
	A type to represent a link parameter for 802.16.

0-255: (Reserved)

	LINK_PARAM_802_20
	UNSIGNED_INT(1)
	A type to represent a link parameter for 802.20.

0-255: (Reserved)

	LINK_PARAM_802_22
	UNSIGNED_INT(1)
	A type to represent a link parameter for 802.22.

0-255: (Reserved)

	LINK_PARAM_C2K
	UNSIGNED_INT(1)
	A type to represent a link parameter for CDMA2000.

0: PILOT_STRENGTH

1-255: (Reserved)

	LINK_PARAM_HRPD
	UNSIGNED_INT(1)
	A type to represent a link parameter for CDMA2000 HRPD.

0: PILOT_STRENGTH

1-255: (Reserved)

	LINK_PARAM_EDGE
	UNSIGNED_INT(1)
	A type to represent a link parameter for EDGE.

0-255: (Reserved)

	LINK_PARAM_ETH
	UNSIGNED_INT(1)
	A type to represent a link parameter for Ethernet.

0-255: (Reserved)

	LINK_PARAM_GEN
	UNSIGNED_INT(1)
	A type to represent a link parameter that is applicable to any link type.

0: Speed

1: Signal Strength

2: SINR

3:Throughput

4: Packet Error Rate

5-255: (Reserved)

	LINK_PARAM_GG
	UNSIGNED_INT(1)
	A type to represent a link parameter for GSM and GPRS. See 3GPP TS 25.008.

0: RxQual

1: RsLev

2: Mean BEP

3: StDev BEP

4-255: (Reserved)

	LINK_PARAM_QOS
	UNSIGNED_INT(1)
	A type to represent QOS_LIST parameters.

0: Maximum number of differentiable classes of service supported.

1: Throughput

2: Packet Error Rate

3: Minimum packet transfer delay for all CoS

4: Average packet transfer delay for all CoS

5: Maximum packet transfer delay for all CoS

6: Packet transfer delay jitter for all CoS

7: Packet loss rate for all Cos

8-255: (Reserved)

	LINK_PARAM_RPT
	SEQUENCE(
LINK_PARAM,
LINK_REPORT_RN

)
	Represents a link parameter report.

	LINK_PARAM_TYPE
	CHOICE(
LINK_PARAM_GEN,
LINK_PARAM_QOS,
LINK_PARAM_GG,
LINK_PARAM_EDGE,
LINK_PARAM_ETH,
LINK_PARAM_802_11,
LINK_PARAM_C2K,
LINK_PARAM_FDD,
LINK_PARAM_HRPD,
LINK_PARAM_802_16,
LINK_PARAM_802_20,
LINK_PARAM_802_22

)
	Measurable link parameter for which thresholds are being set.

	LINK_PARAM_VAL
	UNSIGNED_INT(2)
	The current value of the parameter. The format of the media-dependent value is defined in the respective media specification standard and the equivalent number of bits (i.e. first bits) of this data type is used. In case that there are remaining unused bits in the data type, these are marked as all-zeros (‘0’).

Valid Range: 0..65535

	LINK_PARAM_FDD
	UNSIGNED_INT(1)
	A type to represent a link parameter for UMTS. See 3GPP TS 25.215.

0: CPICH RSCP

1: PCCPCH RSCP

2: UTRA carrier RSSI

3: GSM carrier RSSI

4: CPICH Ec/No

5: Transport channel BLER

6: UE transmitted power

7-255: (Reserved)

	LINK_POA_LIST
	SEQUENCE(
LINK_ID,
LIST(LINK_ADDR)

)
	A list of PoAs for a particular link.   The LIST(LINK_ADDR) is a list of PoA link addresses and is sorted from most preferred first to least preferred last.

	LINK_REPORT_RN
	UNSIGNED_INT(1)
	The reason for generating a link parameter report.

0: PERIODIC

1: ABOVE_THRESHOLD

2: BELOW_THRESHOLD

2-255: (Reserved)

	LINK_RR_STATUS
	BOOLEAN
	Represent a status of resource.

TRUE: Retain resource.

FALSE: Release resource.

	LINK_RES_STATUS
	BOOLEAN
	Indicates if a resource is available or not.

TRUE: Available

FALSE: Not available.

	LINK_SCAN_RSP
	SEQUENCE(
LINK_ADDR,
NETWORK_ID,
SIG_STRENGTH

)
	Represents a scan response. The LINK_ADDR contains the PoA link address. The PoA belongs to the NETWORK_ID with the given SIG_STRENGTH.

	LINK_STATES_REQ
	BITMAP(16)
	Link status to be requested.

Bit 0: OP_MODE

Bit 1: CHANNEL_ID

Bit 2-15: (Reserved)

	LINK_STATES_RSP
	SEQUENCE(
CHOICE(NULL, OP_MODE), 
CHOICE(NULL, CHANNEL_ID)

)
	Represents a link state.

	LINK_STATUS_REQ
	SEQUENCE(
CHOICE(NULL, LINK_STATES_REQ),
CHOICE(NULL, 

LIST(LINK_PARAM_TYPE)),
CHOICE(NULL, LINK_DESC_REQ)

)
	Represents the possible information to request from a link.

	LINK_STATUS_RSP
	SEQUENCE(
LINK_ID,
LIST(LINK_STATES_RSP),
LIST(LINK_PARAM),
LIST(LINK_DESC_RSP)

)
	A set of link status parameters for a given LINK_ID

	LINK_TUPLE_ID
	SEQUENCE(
LINK_ID, 
CHOICE(NULL, LINK_ADDR)

)
	The identifier of a link that  is associated with a PoA. The optional LINK_ADDR contains a link address of PoA. 

	LINK_TYPE
	UNSIGNED_INT(1)
	Represents the link type. Note, the values defined are made consistent with RADIUS NAS-Port-Type definitions as specified by Internet Assigned Numbers Authority (IANA). (see RFC 2865)

Number assignments:

0: Reserved

1: Wireless - GSM

2: Wireless - GPRS

3: Wireless - EDGE

15: Ethernet

18: Wireless - Other

19: Wireless - IEEE 802.11

22: Wireless - CDMA2000

23: Wireless - UMTS

24: Wireless - cdma2000-HRPD

27: Wireless - IEEE 802.16

28: Wireless - IEEE 802.20

29: Wireless - IEEE 802.22

	NUM_COS
	UNSIGNED_INT(1)
	The maximum number of differentiable classes of service supported.

Valid Range: 0..255

	NUM_QUEUE
	UNSIGNED_INT(1)
	The maximum number of differentiable classes of service supported.

Valid Range: 0..255

	OP_MODE
	UNSIGNED_INT(1)
	The link power mode.

0: Normal Mode

1: Power Saving Mode

2: Power Down

3-255: (Reserved)

	OP_MODE_STATUS
	UNSIGNED_INT(1)
	Operation mode setting status.

0: Success

1: Error

2-255: (Reserved)

	SIG_STRENGTH
	PERCENTAGE
	Represents the signal strength.

00 - 24: Poor

25 - 49: Average

50 - 74: Good

75 -100: Excellent

	THRESHOLD
	SEQUENCE(

THRESHOLD_VAL,
THRESHOLD_X_DIR

)
	A link threshold. The threshold is considered crossed when the value of the link parameter passes the threshold in the specified direction.

	THRESHOLD_VAL
	UNSIGNED_INT(2)
	Threshold value. The format of the media-dependent value is defined in the respective media specification standard and the equivalent number of bits (i.e. first bits) of this data type is used. In case that there are remaining unused bits in the data type, these are marked as all-zeros (‘0’).

Vsalid Range: 0..65535

	THRESHOLD_X_DIR
	UNSIGNED_INT(1)
	The direction the threshold is to be crossed.

0: ABOVE_THRESHOLD

1: BELOW_THRESHOLD

2-255: (Reserved)

	TIMER_INTERVAL
	UNSIGNED_INT(2)
	This timer value (ms) is used to set the interval between periodic reports.

Valid Range: 0..65535


	· Link actions

	Action Name
	Description

	LINK_DISCONNECT
	Disconnect the link connection directly.

	LINK_LOW_POWER
	Cause the link to adjust its battery power level to be low power consumption.

	LINK_POWER_DOWN
	Cause the link to power down and turn off the radio.

	LINK_POWER_UP
	Cause the link to power up and establish L2 connectivity. For UMTS link type, power up lower layers and establish PDP context.


	· Link action attributes

	Action Name
	Description

	DATA_FWD_REQ
	This indication requires the buffered data at the old serving PoA entity to be forwarded to the new target PoA entity in order to avoid data loss. This action can be taken immediately after the old serving PoS receives MIH_N2N_HO_Commit response message from the new target PoS, or the old serving PoS receives MIH_Net_HO_Commit response message from the MN. This is not valid on UMTS link type.

	LINK_RES_RETAIN
	The link will be disconnected but the resource for the link connection still remains so reestablishing the link connection later can be more efficient.

	LINK_SCAN
	Cause the link to perform a scan.


	· Link Down reason code

	Reason code
	Reason
	Description

	0
	Explicit Disconnect
	The link is down because of explicit disconnect procedures initiated either by MN or network.

	1
	Packet Timeout
	The link is down because no acknowledgements were received for transmitted packets within the specified time limit.

	2
	No Resource 
	The link is down because there were no resources to maintain the connection.

	3
	No Broadcast
	The link is down because broadcast messages (control frames such as beacons) could not be received by MN.

	4
	Authentication Failure
	Authentication failure.

	5
	Billing Failure
	Billing failure.

	6-127
	(Reserved)
	Reserved for IEEE 802.21 future use.

	128-255
	Vendor Specific Reason Codes
	Vendors specify their own specific reason codes in this range.


	· Link Going Down reason code

	Reason code
	Reason
	Description

	0
	Explicit Disconnect
	The link is going to be down because explicit disconnect procedures will be initiated either by MN or network. For example, when a BS has decided to shutdown for administrative reasons or an operator of the terminal has decided to execute a handover manually, a Link_Going_Down trigger  is sent to the MIHF. 

	1
	Link Parameter Degrading
	The link is going to be down because broadcast messages (control frames such as beacons) could not be received by MN. 

	2
	Low Power
	The link is going to be down because the power level of the terminal is low and the current link will not be maintained in such a low power level. Mobile terminals usually have limited battery supply, and when the battery level of the terminal is low, a terminal can choose a link that has lower power consumption for handover according to the received Link_Going_Down triggers with the reason code RC_LOW_POWER. This will lengthen the usable time for the terminal.

	3
	No Resource
	The link is going to be down because there will be no resources to maintain the current connection. For example, a BS that has too many users can send Link_Going_Down indications to terminals when the links with them can not be kept because of insufficient resources.  Another example is that  users with higher priority can preempt the ones with lower priority when no more resources can be allocated in 3GPP, and this can also cause a Link_Going_Down indication with RC_NORESOURCE reason code.

	4-127
	(Reserved)
	Reserved for IEEE 802.21 future use.

	128-255
	Vendor Specific Reason Codes
	Vendors specify their own specific reason codes in this range.


· Data types for QoS

The data types defined in this subclause are related to QoS.
	· Data types for QoS

	Type Name
	Derived From
	Definition

	QOS_LIST
	SEQUENCE(
NUM_COS_TYPES,
LIST(MIN_PK_TX_DELAY),
LIST(AVG_PK_TX_DELAY),
LIST(MAX_PK_TX_DELAY),
LIST(PK_DELAY_JITTER),
LIST(PK_LOSS_RATE)

)
	A list of Class of Service (CoS) parameters.

	NUM_COS_TYPES
	UNSIGNED_INT(1)
	A type to represent the maximum number of differentiable classes of service supported.

Valid Range: 0..255

	MIN_PK_TX_DELAY
	SEQUENCE(
COS_ID, 
UNSIGNED_INT(2)

)
	A type to represent the minimum packet transfer delay in ms for the specific CoS specified by the COS_ID.

	AVG_PK_TX_DELAY
	SEQUENCE(
COS_ID,
UNSIGNED_INT(2)

)
	A type to represent the average packet transfer delay in ms for the specific CoS specified by the COS_ID.

	MAX_PK_TX_DELAY
	SEQUENCE(
COS_ID,
UNSIGNED_INT(2)

)
	A type to represent the maximum packet transfer delay in ms for the specific CoS specified by the COS_ID.

	PK_DELAY_JITTER
	SEQUENCE(
COS_ID,
UNSIGNED_INT(2)

)
	A type to represent the packet transfer delay jitter in ms for the specific CoS specified by the COS_ID.

	PK_LOSS_RATE
	SEQUENCE(
COS_ID,
UNSIGNED_INT(2)

)
	A type to represent the packet loss rate for the specific CoS specified by the COS_ID. The loss rate is equal to the integer part of the result of multiplying -100 times

the log10 of the ratio between the number of packets lost and the total number of packets transmitted in the class population of interest.

	COS_ID
	UNSIGNED_INT(1)
	A type to represent a class of service identifier.

Valid Range: 0 - 255

	QOS_PARAM_VAL
	CHOICE(
NUM_COS_TYPES,
LIST(MIN_PK_TX_DELAY),
LIST(AVG_PK_TX_DELAY),
LIST(MAX_PK_TX_DELAY),
LIST(PK_DELAY_JITTER),
LIST(PK_LOSS_RATE)

)
	A choice of Class of Service (CoS) parameters.


· Data types for location

	· Data types for location

	Type name
	Derived from
	Definition

	LOCATION
	CHOICE(
CIVIC_LOC,
GEO_LOC,
CELL_ID

)
	A type to represent the format and value of the location information. The location can be civic location, geospacial location, or a cellular ID value as reference location.

	CIVIC_LOC
	CHOICE(
BIN_CIVIC_LOC,
XML_CIVIC_LOC

)
	A type to represent a civic address.

	BIN_CIVIC_LOC
	SEQUENCE(
CNTRY_CODE,
CIVIC_ADDR

)
	A type to represent a binary-formatted civic address.

See CNTRY_CODE and CIVIC_ADDR definitions.

	XML_CIVIC_LOC
	OCTET_STRING
	A type to represent an XML-formatted civic location.

Civic address elements, as described in RFC4119. 

	CIVIC_ADDR
	OCTET_STRING
	A type to represent civic address elements in BIN_CIVIC_LOC.

Civic address elements, as described in RFC4776.

	GEO_LOC
	CHOICE(
BIN_GEO_LOC,
XML_GEO_LOC

)
	A type to represent a geospatial location.

	BIN_GEO_LOC
	CHAR(16)
	A type to represent a binary-formatted geospatial location.

See  Table B-11.

	XML_GEO_LOC
	OCTET_STRING
	A type to represent an XML-formatted geospatial location.

Geo address elements as described in IETF RFC 4119. 

For example, 

<gml:location>

<gml:Point gml:id=“point1” srsName=“epsg:4326”>

<gml:coordinates>37:46:30N 122:25:10W</gml:coordinates>

</gml:Point>

</gml:location>


	· Value field format of PoA location information (geospatial location)

	Syntax
	Length (bits)
	Notes (See RFC 3825 for details)

	LatitudeResolution (LaRes)
	6
	Latitude resolution. 6 bits indicating the number of valid bits in the fixed-point value of Latitude. Any bits entered to the right of this limit should not be considered valid and might be purposely false, or zeroed by the sender.

	Latitude
	34
	A 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction. Latitude should be normalized to within +/- 90 degrees. Positive numbers are north of the equator and negative numbers are south of the equator. 

	LongitudeResolution (LoRes)
	6
	Longitude resolution. 6 bits indicating the number of valid bits in the fixed-point value of Longitude. This value is the number of high-order Longitude bits that should be   considered valid. Any bits entered to the right of this limit should not be considered valid and might be purposely false, or zeroed by the sender.

	Longitude
	34
	A 34 bit fixed point value consisting of 9 bits of integer and 25 bits of fraction. Longitude should be normalized to within +/- 180 degrees. Positive values are East of the prime meridian and negative (2s complement) numbers are West of the prime meridian.

	AltitudeType (AT)
	4
	Following codes are defined:

1: Meters: in 2s-complement fixed-point 22-bit integer part with 8-bit fraction. If AT = 1, an AltRes value 0.0 would indicate unknown altitude. The most precise Altitude would have an AltRes value of 30. Many values of AltRes would obscure any variation due to vertical datum differences.

2: Floors: in 2s-complement fixed-point 22-bit integer part with 8-bit fraction. AT = 2 for Floors enables representing altitude in a form more relevant in buildings which have different floor-to-floor dimensions.

	AltitudeResolution (AltRes)
	6
	Altitude resolution. 6 bits indicating the number of valid bits in the altitude. Values above 30 (decimal) are undefined and reserved.

	Altitude
	30
	A 30 bit value defined by the AT field.

	Datum
	8
	Following codes are defined:

1: WGS

2: NAD 83 (with associated vertical datum for North American vertical datum for 1998)

3: NAD 83 (with associated vertical datum for Mean Lower Low Water (MLLW))


· Data types for IP configuration
	· Data types for IP configuration

	Type Name
	Derived From
	Definition

	IP_CFG_MTHDS
	BITMAP(32)
	A set of IP configuration methods.

Bit 0: IPv4 static configuration

Bit 1: IPv4 dynamic configuration (DHCPv4)

Bit 2: Mobile IPv4 with foreign agent (FA) care of address (CoA) (FA-CoA)

Bit 3: Mobile IPv4 without FA (Co-located CoA)

Bits 4-10: reserved for IPv4 address configurations

Bit 11: IPv6 stateless address configuration

Bit 12: IPv6 stateful address configuration (DHCPv6)

Bit 13: IPv6 manual configuration

Bits 14-31: (Reserved)

	IP_CFG_STATUS
	BITMAP(8)
	Status of the IP configuration methods.

Bit 0: IP configuration Method is not available

Bit 1: DHCP Server address is not available

Bit 2: FA address is not available

Bit 3: Access Router Address is not available

Bit 4: No information is provided due to accessibility of same entity (FA, Access Router, DHCP Server, etc.)

Bit 5-7: (Reserved)

	IP_MOB_MGMT
	BITMAP(16)
	Indicates the supported mobility management protocols.

Bit 0: Mobile IPv4 (RFC3344)

Bit 1: Mobile IPv4 Regional Registration (RFC4857)

Bit 2: Mobile IPv6 (RFC3375)

Bit 3: Hierarchical Mobile IPv6 (RFC4140)

Bit 4: Low Latency Handoffs (RFC4881)

Bit 5: Fast Handovers for Mobile IPv6 (RFC4068)

Bit 6: IKEv2 Mobility and Multihoming Protocol (RFC4555)

Bit 7-15: (Reserved)

	IP_PREFIX_LEN
	UNSIGNED_INT(1)
	The length of an IP subnet prefix.

Valid Range:

0..32 for IPv4 subnet.

0..64, 66..127 for IPv6 subnet.

	IP_RENEWAL_FLAG
	BOOLEAN
	Indicates whether MN’s IP address needs to be changed or not.

TRUE: Change required.

FALSE: Change not required.

	IP_SUBNET_INFO
	SEQUENCE(
IP_PREFIX_LEN,
IP_ADDR

)
	Represent an IP subnet. The IP_PREFIX_LEN contains the bit length of the prefix of the subnet to which the IP_ADDR belongs.


· Data types for information elements

Data types defined in this subclause are used only by IEs.

	· Data types for information elements

	Type Name
	Derived From
	Definition

	NET_AUX_ID
	OCTET_STRING
	A type to represent an auxiliary access network identifier. This is SSID if network type is IEEE 802.11.

	NETWORK_ID
	OCTET_STRING
	A type to represent a network identifier.

A non-NULL terminated string whose length shall not exceed 253 octets.

	BAND_CLASS
	INTEGER(1)
	CDMA band class.

	BANDWIDTH
	INTEGER(1)
	Channel bandwidth.

	BASE_ID
	INTEGER(2)
	Base station identifier.

	BURST_PROF
	SEQUENCE(
DOWN_BP,
UP_BP

)
	Burst profile

	CH_RANGE
	SEQUENCE(
UNSIGNED_INT(4),
UNSIGNED_INT(4)

)
	A type contains two numbers. The first unsigned integer is the low range. The second unsigned integer is the high range. Both values are in KHz.

The first unsigned integer value should always be less or equal to the second unsigned integer. For example, [2412000, 5000000] would indicate a channel range from 2.4GHz to 5.0GHz.

	COST
	SEQUENCE(
COST_UNIT,
COST_VALUE,
COST_CURR

)
	A type to represent a cost.

	COST_CURR
	CHAR(3)
	A type to represent the currency of a cost.

A three-letter currency code (e.g., “USD”) specified by ISO 4217 [ISO 4217].

	COST_UNIT
	UNSIGNED_INT(1)
	A type to represent the unit of a cost.

0: second

1: minute

2: hours

3: day

4: week

5: month

6: year

7: free

8: flat rate

9-255: (Reserved)

	COST_VALUE
	SEQUENCE(
UNSIGNED_INT(4),
UNSIGNED_INT(2)

)
	A type to represent the value of a cost.

The first 4-octet contains the integer part of the cost. The last 2-octet contains the fraction part where it represents a 3-digit fraction.

Therefore, the value range of the fraction part is [0,999].

For example, for a value of “0.5”, the integer part is zero and the fraction part is 500.

	CNTRY_CODE
	CHAR(2)
	Country code, represented as two letter ISO 3166-1 country code in capital ASCII letters.

	DATA_RATE
	UNSIGNED_INT(4)
	A type to represent the maximum data rate in kb/s.

Valid Range: 0..2^32-1

	DCD_UCD
	SEQUENCE(
BASE_ID, 
BANDWIDTH,
DU_CTR_FREQ,
EIRP,
GAP,
BURST_PROF,
CDMA_CODES

)
	A type to represent DCD _UCD.

	DOWN_BP
	BITMAP(256)
	A List of FEC Code Type for Downlink burst.

Refer to subclause 11.4.1 in IEEE 802.16Rev2/D0d [ref].

	EIRP
	INTEGER(1)
	BS’s effective isotropic radiated power level. Signed in units of 1 dBM.

	FQDN
	OCTET_STRING
	The fully qualified domain name of a host as described in RFC 2181.

	DU_CTR_FREQ
	INTEGER(8)
	Downlink/Uplink center frequency in KHz.

	FREQ_ID
	INTEGER(2)
	Identifier the carrier frequency. Valid Range: 0..65535

	FQ_CODE_NUM
	INTEGER(2)
	UMTS scrambling code, cdma2000 Walsh code.

Valid Range: 0..65535

	GAP
	SEQUENCE(
TTG, 
RTG

)
	

	HO_CODE
	INTEGER(1)
	HANDOVER_RANGING_CODE.

Refer to subclause 11.3.1 in IEEE 802.16Rev2/D0d [ref].

	INIT_CODE
	INTEGER(1)
	INITIAL_RANGING_CODE.

Refer to subclause 11.3.1 in IEEE 802.16Rev2/D0d [ref].

	IP4_ADDR
	CHAR(4)
	An IPv4 address as described in RFC 791.

	IP6_ADDR
	CHAR(16)
	An IPv6 address as described in RFC 2373.

	NET_CAPS
	BITMAP(32)
	A type to represents a set of network capabilities. 

Bitmap Values:

Bit 0: Security

Bit 1: QoS

Bit 2: Internet Access

Bit 3: Emergency Services

Bit 4: MIH Capability

Bit 5-31: (Reserved)

	NETWORK_TYPE
	SEQUENCE(
CHOICE(NULL, LINK_TYPE),
CHOICE(NULL, REVISION),
CHOICE(NULL, TYPE_EXT)

)
	A type to represent a network type and its revision. See  Table B-14 for details.

	OPERATOR_ID
	SEQUENCE(
OP_NAME,
OP_NAMESPACE

)
	A type to represent an operator identifier.

	OP_NAME
	OCTET_STRING
	A type to represent a operator name. The value uniquely identifies the operator name within the scope of the OP_NAMESPACE.

The value is a non NULL terminated string whose length shall not exceed 253 octets.

	OP_NAMESPACE
	UNSIGNED_INT(1)
	A type to represent a type of operator name.

0: GSM/UMTS

1: CDMA

2: REALM (as defined in [30]).

3: ITU-T/TSB

4-255: (Reserved)

	PARAMETERS
	CHOICE(
DCD_UCD, 
SIB, 
SYS_PARAMS

)
	A data type to represent system information depending on the network type.

DCD_UCD: IEEE 802.16

SIB: UMTS

SYS_PARAMS: cdma2000

	PILOT_PN
	INTEGER(2)
	Pilot PN sequence offset index.

	PROXY_ADDR
	CHOICE(
IP4_ADDR, 
IP6_ADDR, 
FQDN

)
	L3 address of a proxy server.

	CDMA_CODES
	SEQUENCE(
INIT_CODE,
HO_CODE

)
	A set of CDMA ranging codes.

	REVISION
	BITMAP(64)
	A network type revision. See  Table B-14.

	ROAMING_PTNS
	LIST(OPERATOR_ID)
	A list of roaming partners.

	RTG
	INTEGER(1)
	Receive transition gap. Physical slot unit.

	SP_ID
	OCTET_STRING
	A service provider identifier.

A non-NULL terminated string whose length shall not exceed 253 octets.

	SIB
	SEQUENCE(
CELL_ID,
FQ_CODE_NUM

)
	A type to represent SIB. [??? Reference to SIB???]

	SUPPORTED_LCP
	UNSIGNED_INT(1)
	A type represent supported Location Configuration Protocol. (LCP). LbyR: Location by Reference.

Values represent LCPs:

0: NULL

1: LLDP

2: LbyR with LLDP

3-10: (Reserved)

11: LLDP-MED

12: LbyR with LLDP-MED

13-20: (Reserved)

21: U-TDoA

22: D-TDoA

23-30: (Reserved)

31: DHCP

32: LbyR with DHCP

33-40: (Reserved)

41: OMA SUPL

42-50: (Reserved)

51: HELD

52: LbyR with HELD

53-255: (Reserved)

	SYSTEM_INFO
	SEQUENCE(
NETWORK_TYPE,
MAC_ADDR,
PARAMETERS

)
	A type to represent system information
.

	SYS_PARAMS
	SEQUENCE (
BASE_ID,
PILOT_PN,
FREQ_ID,
BAND_CLASS

)
	A type to represent SYS_PARAMS.

	TTG
	INTEGER(2)
	Transmit transition gap. Physical slot unit.

	TYPE_EXT
	OCTET_STRING
	A generic type extension contained indicating a flexible length and format field. The content is to be defined and filled by the appropriate SDO or service provider consortium, etc. 

The value is a non-NULL terminated string whose length shall not exceed 253 octets.

	UP_BP
	BITMAP(256)
	A List of FEC Code Type for Uplink burst.

Refer to subclause 11.3.1 in IEEE 802.16Rev2/D0d [ref].


	· Network type and revision representation

	Network
	Link Type
	Revision

	(Reserved)
	0
	N/A

	Wireless - GSM
	1
	N/A

	Wireless - GPRS
	2
	N/A

	Wireless - EDGE
	3
	N/A

	(Reserved)
	4-14
	N/A

	Ethernet
	15
	Bit 0: 10Mb

Bit 1: 100Mb

Bit 2: 1000Mb

Bit 3-63: (Reserved)

	(Reserved)
	16-17
	N/A

	Wireless - Other
	18
	N/A

	Wireless - IEEE 802.11
	19
	(PHY/MAC Features)

Bit 0: Access point (AP)

Bit 1: Independent station (not an AP)

Bit 2: FHSS PHY for 2.4GHz band

Bit 3: DSSS PHY for 2.4GHz band

Bit 4: IR PHY

Bit 5: OFDM PHY

Bit 6: High-speed PHY

Bit 7: Multi-domain operation capability implemented

Bit 8: Extended Rate PHY (ERP)

Bit 9: Spectrum management operation supported

Bit 10: Regulatory class capability implemented

Bit 11: QoS Supported

Bit 12: Robust Secure Network (RSN) supported

Bit 13-63: (Reserved)

	(Reserved)
	20-21
	N/A

	Wireless - CDMA2000
	22
	N/A

	Wireless - UMTS
	23
	Bit 0: Rel-99

Bit 1: Rel-4

Bit 2: Rel-5 (w/ HSDPA)

Bit 3: Rel-6 (w/ HSUPA)

Bit 4: Rel-7 (MIMO/OFDM)

Bit 5: Rel-8

Bit 6-63: (Reserved)

	Wireless - cdma2000-HRPD
	24
	Bit 0: Rev-0

Bit 1: Rev-A

Bit 2: Rev-B

Bit 3: Rev-C

Bit 4-63: (Reserved)

	(Reserved)
	25-26
	N/A

	Wireless - IEEE 802.16
	27
	Bit 0: IEEE 802.16-2001

Bit 1: IEEE 802.16c-2002

Bit 2: IEEE 802.16a-2003

Bit 3: IEEE 802.16-2004

Bit 4: IEEE 802.16e-2005

Bit 5: IEEE 802.16g-2007

Bit 6-63: (Reserved)

	Wireless - IEEE 802.20
	28
	N/A

	Wireless - IEEE 802.22
	29
	N/A

	(Reserved)
	30-255
	N/A


Note, the Link Type values in  Table B-14 are deliberately made consistent with RADIUS network access server (NAS)-Port-Type definitions as specified by Internet Assigned Numbers Authority (IANA).

· Data types for information service query

· Binary representation

	· Data types for binary query

	Type Name
	Derived From
	Definition

	CURR_PREF
	COST_CURR
	A type to indicate currency preference.

	IE_TYPE
	UNSIGNED_INT(4)
	A type to represent an IE type. See  Table A-1 for more information.

	IQ_BIN_DATA
	SEQUENCE(

CHOICE(NULL, QUERIER_LOC),

CHOICE(NULL, NET_TYPE_INC),

CHOICE(NULL, NETWK_INC),

CHOICE(NULL, RPT_TEMPL),

CHOICE(NULL, RPT_LIMIT),

CHOICE(NULL, CURR_PREF)

)
	Represents a binary query.

There should exist at least one of the query data type QUERIER_LOC, NET_TYPE_INC, and NETWK_INC.

One CURR_PREF at most is included in an Info Query Binary TLV. If included, it indicates to the MIIS server the preferred currency the returned cost should be represented in. If the MIIS server cannot return the cost in the specified currency, it can return the cost in other currencies.

	NGHB_RADIUS
	UNSIGNED_INT(4)
	The radius in meters from the center point of querier's location.

Valid Range: 0..2^32-1

	NETWK_INC
	LIST(NETWORK_ID)
	A type to represent a list of network identifiers.

	NET_TYPE_INC
	BITMAP(32)
	A type to represent a set of link types.

The value is a 4 octet bitmap:

Bit 0: Wireless - GSM

Bit 1: Wireless - GPRS

Bit 2: Wireless - EDGE

Bit 3: IEEE 802.3 (Ethernet)

Bit 4: Wireless - Other

Bit 5: Wireless - IEEE 802.11

Bit 6: Wireless - CDMA2000

Bit 7: Wireless - UMTS

Bit 8: Wireless - cdma2000-HRPD

Bit 9: Wireless - IEEE 802.16

Bit 10: Wireless - IEEE 802.20

Bit 11: Wireless - IEEE 802.22

Bit 12-31: (Reserved AND shall be always set to “0”)

	QUERIER_LOC
	SEQUENCE(
CHOICE(NULL, LOCATION),
CHOICE(NULL, MAC_ADDR),
CHOICE(NULL, NGHB_RADIUS)

)
	A type to represent a querier's location. It is not valid to use both LOCATION and MAC_ADDR at the same time.

	RPT_LIMIT
	SEQUENCE(
UNSIGNED_INT(2),
UNSIGNED_INT(2)

)
	A type to represent a report limitation. The first UNSIGNED_INT(2) contains the maximum number of IEs in the IR_BIN_DATA. The second UNSIGNED_INT(2) contains the starting entry number (offset = 1 points to the first entry) from which a chunk of entries are to be included in the IQ_BIN_DATA. It is assumed that the IS server generates the same ordered list of entries for queries from the same IS client with the same IR_BIN_DATA content (except for RPT_LIMIT) before the limitation on the RPT_LIMIT is applied.

	RPT_TEMPL
	LIST(IE_TYPE)
	A type to represent a list of IE types. Inclusion of any IE type is optional.


· RDF representation

	· Data type for RDF query

	Type Name
	Derived From
	Definition

	IQ_RDF_SCHM
	OCTET_STRING
	A type to represent the URL of an RDF schema to obtain.

	IQ_RDF_DATA
	SEQUENCE(
CHOICE(NULL, MIME_TYPE),
OCTET_STRING

)
	Represents RDF query. If MIME_TYPE is omitted, MIME type “application/sparql-query” is used. Each OCTET_STRING is formatted with the MIME type.

	MIME_TYPE
	OCTET_STRING
	Represents MIME type.


· Data types for information service response

· Binary representation

	· Data type for binary information query response

	Type Name
	Derived From
	Definition

	IR_BIN_DATA
	LIST(INFO_ELEMENT)
	A type to represent a binary query response data.


· RDF representation
	· Data type for RDF information query response

	Type Name
	Derived From
	Definition

	IR_RDF_DATA
	SEQUENCE(
CHOICE(NULL, MIME_TYPE),
OCTET_STRING

)
	Represents RDF data query result. If MIME_TYPE is omitted, MIME type “application/ sparql-results+xml” is used. OCTET_STRING is formatted with the MIME type.

	IR_SCHM_URL
	OCTET_STRING
	An URL of an RDF schema.

	IR_RDF_SCHM
	SEQUENCE(
CHOICE(NULL, MIME_TYPE),
OCTET_STRING

)
	Represents an RDF schema. If MIME_TYPE is omitted, MIME type “application/xml” is used. OCTET_STRING is formatted with the MIME type.


· Data type for MIHF identification
	· Data type for MIHF identification

	Type Name
	Derived From
	Definition

	MIHF_ID
	OCTET_STRING
	The MIHF Identifier. MIHF-ID is an invariant even if the device obtains different interfaces or other components in its registration lifetime. For example, MIHF-ID may be an FQDN or NAI.


· Data type for MIH capabilities

	· Data type for MIH capabilities

	Type Name
	Derived From
	Definition

	EVT_CFG_INFO
	SEQUENCE(
MIH_EVENT_ID,
CHOICE(NULL,

LIST(LINK_DET_CFG))

)
	Represents additional configuration information for event subscription.

	LINK_DET_CFG
	SEQUENCE(
CHOICE(NULL, NETWORK_ID),
CHOICE(NULL, SIG_STRENGTH),
CHOICE(NULL, LINK_DATA_RATE)

)
	A data type for configuring link detected event trigger.

	LINK_DET_INFO
	SEQUENCE (
LINK_TUPLE_ID,
NETWORK_ID,
SIG_STRENGTH,
LINK_DATA_RATE,
LINK_MIHCAP_FLAG

)
	Information of a detected link.

	MBB_HO_SUPP
	SEQUENCE(
NETWORK_TYPE,
NETWORK_TYPE,
BOOLEAN

)
	Indicates if make before break is supported FROM the first network type TO the second network type.

The BOOLEAN value assignment:

True: Make before break is supported.

False: Make before break is not supported.

	MIH_CMD_LIST
	BITMAP(32)
	A set of MIH commands.

Bitmap Values:

Bit 0: MIH_Link_Get_Parameters

Bit 1: MIH_Link_Configure_Thresholds

Bit 2: MIH_Link_Actions

Bit 3: MIH_Net_HO_Candidate_Query

MIH_Net_HO_Commit

MIH_N2N_HO_Query_Resources

MIH_N2N_HO_Commit

MIH_N2N_HO_Complete

Bit 4: MIH_MN_HO_Candidate_Query

MIH_MN_HO_Complete

Bit 5-31: (Reserved)

	MIH_EVENT_ID
	UNSIGNED_INT(1)
	MIH event identifiers.

0: MIH_Link_Detected

1: MIH_Link_Up

2: MIH_Link_Down

3: MIH_Link_Event_Rollback

4: MIH_Link_Parameters_Report

5: MIH_Link_Going_Down

6: MIH_Link_Handover_Imminent

7: MIH_Link_Handover_Complete

8: MIH_Link_PDU_Transmit_Status

9-255: (Reserved)

	MIH_EVT_LIST
	BITMAP(32)
	A set of MIH events.

Bitmap Values:

Bit 0: MIH_Link_Detected

Bit 1: MIH_Link_Up

Bit 2: MIH_Link_Down

Bit 3: MIH_Link_Event_Rollback

Bit 4: MIH_Link_Parameters_Report

Bit 5: MIH_Link_Going_Down

Bit 6: MIH_Link_Handover_Imminent

Bit 7: MIH_Link_Handover_Complete

Bit 8: MIH_Link_PDU_Transmit_Status

Bit 9-31: (Reserved)

	MIH_IQ_TYPE_LST
	BITMAP(64)
	A set of IS query types.

Bitmap Values:

Bit 0: Binary data

Bit 1: RDF data

Bit 2: RDF schema URL

Bit 3: RDF schema

Bit 4: IE_NETWORK_TYPE

Bit 5: IE_OPERATOR_ID

Bit 6: IE_SERVICE_PROVIDER_ID

Bit 7: IE_COUNTRY_CODE

Bit 8: IE_NETWORK_ID

Bit 9: IE_NETWORK_AUX_ID

Bit 10: IE_ROAMING_PARTNERS

Bit 11: IE_COST

Bit 12: IE_NETWORK_QOS

Bit 13: IE_NETWORK_DATA_RATE

Bit 14: IE_NET_CHANNEL_RANGE

Bit 15: IE_NET_IP_CFG_METHODS

Bit 16: IE_NET_CAPABILITIES

Bit 17: IE_NET_SUPPORTED_LCP

Bit 18: IE_NET_MOB_MGMT_PROT

Bit 19: IE_NET_EMSERV_PROXY

Bit 20: IE_NET_IMS_PROXY_CSCF

Bit 21: IE_POA_MAC_ADDR

Bit 22: IE_POA_LOCATION

Bit 23: IE_POA_CHANNEL_RANGE

Bit 24: IE_POA_SYSTEM_INFO

Bit 25: IE_POA_SUBNET_INFO

Bit 26: IE_POA_IP_ADDR

Bit 27- 63: (Reserved)

	MIH_TRANS_LST
	BITMAP(16)
	List of supported transports.

Bitmap Values:

Bit 0: UDP

Bit 1: TCP

Bit 2-15: (Reserved)

	NET_TYPE_EVTS
	SEQUENCE(
NETWORK_TYPE, 
MIH_EVT_LIST

)
	Represent the supported events on a given network type.

	NET_TYPE_MAC
	SEQUENCE(
NETWORK_TYPE, 
MAC_ADDR

)
	Represent an MAC address of a specific network type.


· Data type for MIH registration
	· Data type for MIH registration

	Type Name
	Derived From
	Definition

	REG_REQUEST_CODE
	ENUMERATED
	The registration code:

0 - Registration

1 - Re-Registration


· Data types for handover operation
	· Data type for handover operation

	Type Name
	Derived From
	Definition

	ASGN_RES_SET
	SEQUENCE (
QOS_ LIST, 
TSP_CONTAINER, LINK_AC_EX_TIME

)
	Set of resource parameters reserved and assigned by the target network to the MN for performing handover to a network PoA. The transparent container is from target to source which includes the required configuration of the reserved resources at the target network.

	HO_CAUSE
	UNSIGNED_INT(1)
	Represents the reason for performing a handover.

Same enumeration list as link down reason code. See  Table B-7.

	HO_RESULT
	ENUMERATED
	Handover result.

0: Success

1: Failure

2: Rejected

	HO_STATUS
	ENUMERATED
	Represents the permission for handover.

0: HandoverPermitted

1: HandoverDeclined

	PREDEF_CFG_ID
	INTEGER(1)
	Pre-defined configuration identifier.

0..255

	RQ_RESULT
	SEQUENCE(
LINK_POA_LIST,
QOS_LIST,
CHOICE(NULL, IP_CFG_MTHDS),
CHOICE(NULL, DHCP_SERV),
CHOICE(NULL, FN_AGNT),
CHOICE(NULL, ACC_RTR)

)
	Represents the result of network resource query. The LINK_POA_LIST is a list of potential PoAs for a given link with the same IP configuration information.

The list is sorted from most preferred first to least preferred last. 

The QOS_LIST contains the available resources for this list of PoAs. IP_CFG_MTHDS represents the IP configuration methods applicable.

	DHCP_SERV
	IP_ADDR
	IP address of candidate DHCP Server. It is only included when dynamic address configuration is supported.

	FN_AGNT
	IP_ADDR
	IP address of candidate Foreign Agent. It is only included when Mobile IPv4 is supported.

	ACC_RTR
	IP_ADDR
	IP address of candidate Access Router. It is only included when IPv6 Stateless configuration is supported.

	REQ_RES_SET
	SEQUENCE (
QOS_LIST, 
TSP_CONTAINER, 
HO_CAUSE

)
	Set of resource parameters required for performing admission control and resource reservation for the MN at the target network. The transparent container is from source to target which includes the required MN configuration for admitting the new connection at the target network and reserving resources.

	TGT_NET_INFO
	SEQUENCE (
CHOICE(NULL, NETWORK_ID),
CHOICE(NULL, NET_AUX_ID),
CHOICE(NULL, LINK_ADDR)

)
	Represents the handover commit information. LINK_ADDR corresponds to the target PoA.

	TSP_CARRIER
	OCTET_STRING
	Transparent carrier containing link specific information whose content and format are to be specified by the link specific SDO.

	TSP_CONTAINER
	CHOICE (
NULL, 
PREDEF_CFG_ID,
TSP_CARRIER

)
	Transparent container. If the value is null, this parameters is not available.


· Data types for MIH_NET_SAP primitives
	· Data type for MIH_NET_SAP primitives

	Type Name
	Derived From
	Definition

	TRANSPORT_TYPE
	ENUMERATED
	The transport type supported:

0: L2

1: L3 or higher layer protocols


· MIH protocol message code assignments

	· AID assignment

	MIH messages
	AID

	MIH messages for Service Management

	MIH_Capability_Discover
	1

	MIH_Register
	2

	MIH_DeRegister
	3

	MIH_Event_Subscribe
	4

	MIH_Event_Unsubscribe
	5

	MIH messages for Event Service

	MIH_Link_Detected
	1

	MIH_Link_Up
	2

	MIH_Link_Down
	3

	MIH_Link_Event_Rollback
	4

	MIH_Link_Parameters_Report
	5

	MIH_Link_Going_Down
	6

	MIH_Link_Handover_Imminent
	7

	MIH_Link_Handover_Complete
	8

	MIH messages for Command Service

	MIH_Link_Get_Parameters
	1

	MIH_Link_Configure_Thresholds
	2

	MIH_Link_Actions
	3

	MIH_Net_HO_Candidate_Query
	4

	MIH_MN_HO_Candidate_Query
	5

	MIH_N2N_HO_Query_Resources
	6

	MIH_Net_HO_Commit
	7

	MIH_N2N_HO_Commit
	8

	MIH_MN_HO_Complete
	9

	MIH_N2N_HO_Complete
	10

	MIH messages for Information Service

	MIH_Get_Information
	1


 Table C-2 provides the TLV type value assignment for MIH messages. The type value can be extracted from the binary encoding method of the corresponding data type. TLV type value 110-127 is reserved for experimental TLVs.

	· Type values for TLV encoding

	TLV Type Name
	TLV 

Type Value
	Data Type

	Source MIHF ID
	· 
	MIHF_ID

	Destination MIHF ID
	· 
	MIHF_ID

	Status
	· 
	STATUS

	List of Network Type and Events
	· 
	LIST(NET_TYPE_EVTS)

	MIH Event List
	· 
	MIH_EVT_LIST

	MIH Command List
	· 
	MIH_CMD_LIST

	MIIS Query Type List
	· 
	MIH_IQ_TYPE_LST

	Transport Option List
	· 
	MIH_TRANS_LST

	Link MACs
	· 
	LIST(NET_TYPE_MAC)

	MBB Handover Support
	· 
	LIST(MBB_HO_SUPP)

	Register Request Code
	· 
	REG_REQUEST_CODE

	Valid Time Interval
	· 
	UNSIGNED_INT(4)

	Link Identifier
	· 
	LINK_TUPLE_ID

	New Link Identifier
	· 
	LINK_TUPLE_ID

	Old Access Router
	· 
	LINK_ADDR

	New Access Router
	· 
	LINK_ADDR

	IP Renewal Flag
	· 
	IP_RENEWAL_FLAG

	Mobility Management Support
	· 
	IP_MOB_MGMT

	IP Address Configuration Methods
	· 
	IP_CFG_MTHDS

	Link Down Reason Code
	· 
	LINK_DN_REASON

	Time Interval
	· 
	UNSIGNED_INT(2)

	Link Going Down Reason
	· 
	LINK_GD_REASON

	Unique Event Identifier
	· 
	UNSIGNED_INT(2)

	MIH Capability Flag
	· 
	LINK_MIHCAP_FLAG

	Link Parameter Report List
	· 
	LIST(LINK_PARAM_RPT)

	Device States Request
	· 
	DEV_STATES_REQ

	Link Identifier List
	· 
	LIST(LINK_ID)

	Device States Response
	· 
	DEV_STATES_RSP

	Operation Mode
	· 
	OP_MODE

	Operation Mode Status
	· 
	OP_MODE_STATUS

	Get Status Request Set
	· 
	LINK_STATUS_REQ

	Get Status Response List
	· 
	LIST(LINK_STATUS_RSP)

	Configure Request List
	· 
	LIST(LINK_CFG_PARAM)

	Configure Response List
	· 
	LIST(LINK_CFG_STATUS)

	Scan Response Set
	· 
	LIST(LINK_SCAN_RSP)

	List of Link PoA List
	· 
	LIST(LINK_POA_LIST)

	Link Action
	· 
	LINK_ACTION

	Preferred Link List
	· 
	LIST(RQ_RESULT)

	Handover Resource Response Set
	· 
	QOS_LIST

	Handover Resource Query List
	· 
	QOS_LIST

	Handover Status
	· 
	HO_STATUS

	Access Router Address
	· 
	IP_ADDR

	DHCP Server Address
	· 
	IP_ADDR

	FA Address
	· 
	IP_ADDR

	Access Router Address List
	· 
	LIST(IP_ADDR)

	DHCP Server Address List
	· 
	LIST(IP_ADDR)

	FA Address List
	· 
	LIST(IP_ADDR)

	IP Address Information Status
	· 
	IP_CFG_STATUS

	Link Actions List
	· 
	LIST(LINK_ACTION_REQ)

	Link Actions Result List
	· 
	LIST(LINK_ACTION_RSP)

	Handover Result
	· 
	HO_RESULT

	Resource Status
	· 
	LINK_RES_STATUS

	Resource Retention Status
	· 
	LINK_RR_STATUS

	Info Query Binary Data List
	· 
	LIST(IQ_BIN_DATA)

	Info Query RDF Data List
	· 
	LIST(IQ_RDF_DATA)

	Info Query RDF Schema URL
	· 
	BOOLEAN

	Info Query RDF Schema List
	· 
	LIST(IQ_RDF_SCHM)

	Max Response Size
	· 
	UNSIGNED_INT(2)

	Info Response Binary Data list
	· 
	LIST(IR_BIN_DATA)

	Info Response RDF Data List
	· 
	LIST(IR_RDF_DATA)

	Info Response RDF Schema URL List
	· 
	LIST(IR_SCHM_URL)

	Info Response RDF Schema List
	· 
	LIST(IR_RDF_SCHM)

	Mobile Node MIHF ID
	· 
	MIHF_ID

	Query Resource Report Flag
	· 
	BOOLEAN

	Target Link Action
	· 
	LINK_ACTION

	Link Action Result
	· 
	LINK_AC_RESULT

	Target Link Action Result
	· 
	LINK_AC_RESULT

	Event Configuration Info List
	· 
	LIST(EVT_CFG_INFO)

	Target Network Info
	· 
	TGT_NET_INFO

	List of Target Network Info
	· 
	LIST(TGT_NET_INFO)

	Assigned Resource Set
	· 
	ASGN_RES_SET

	Link Detected Info List
	· 
	LIST(LINK_DET_INFO)

	MN Link ID
	· 
	LINK_ID

	PoA
	· 
	LINK_ADDR

	(Reserved)
	76-109
	(Reserved 

	(Reserved for experimental TLVs)
	110-127
	( Used for experimental purposes)


· MIIS basic schema

The remaining text in this section defines the RDF vocabularies for MIIS.

<?xml version="1.0"?>

 <!DOCTYPE rdf:RDF [

 <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#">

 <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#">

 <!ENTITY mihbasic "URL_TO_BE_ASSIGNED">

 <!ENTITY owl "http://www.w3.org/2002/07/owl#">

 <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#">

]>

<rdf:RDF xmlns:rdf="&rdf;" xmlns:rdfs="&rdfs;"

 xmlns:mihbasic="&mihbasic;" xml:base="&mihbasic;"

 xmlns:owl="&owl;" xmlns:xsd="&xsd;">

 <owl:Ontology rdf:about="">

  <rdfs:label>

   Basic Schema for IEEE 802.21 Information Service

  </rdfs:label>

  <owl:versionInfo>1.0</owl:versionInfo>

 </owl:Ontology>

 <owl:DatatypeProperty rdf:ID="ie_type_identifier">

  <rdfs:subPropertyOf rdf:resource="&rdfs;label"/>

  <rdfs:range rdf:resource="&xsd;hexBinary"/>

  <rdfs:comment>

   A type identifier values for Information Elements.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="bit_number">

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   This property represents a bit number that has

   the value as true.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_container_list_of_networks">

  <mihbasic:ie_type_identifier>0x10000300</mihbasic:ie_type_identifier>

  <rdfs:range rdf:resource="#LIST_OF_NETWORKS"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="LIST_OF_NETWORKS">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_container_network"/>

    <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:minCardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:ObjectProperty rdf:ID="ie_container_network">

  <mihbasic:ie_type_identifier>0x10000301</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#LIST_OF_NETWORKS"/>

  <rdfs:range rdf:resource="#NETWORK"/>

  <rdfs:comment>

   This class contains General Information depicting and Access

   Network Specific Information.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="NETWORK">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_network_type"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_operator_identifier"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:ObjectProperty rdf:ID="ie_network_type">

  <mihbasic:ie_type_identifier>0x10000000</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#NETWORK_TYPE"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="NETWORK_TYPE">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#link_type"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="link_type">

  <rdfs:domain rdf:resource="#NETWORK_TYPE"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

  <rdfs:comment>

   Link type of a network. The following values are assigned:

   1: Wireless - GSM

   2: Wireless - GPRS

   3: Wireless - EDGE

   15: Ethernet

   18: Wireless - Other

   19: Wireless - IEEE 802.11

   22: Wireless - CDMA2000

   23: Wireless - UMTS

   24: Wireless - cdma-2000-HRPD

   27: Wireless - IEEE 802.16

   28: Wireless - IEEE 802.20

   29: Wireless - IEEE 802.22

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="revision">

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#NETWORK_TYPE"/>

  <rdfs:comment>

   The range of #bit_number is 0-63.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:DatatypeProperty rdf:ID="type_extension">

  <rdfs:domain rdf:resource="#NETWORK_TYPE"/>

  <rdfs:range rdf:resource="&xsd;string"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_operator_id">

  <mihbasic:ie_type_identifier>0x10000001</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#OPERATOR_ID"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="OPERATOR_ID">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#operator_namespace"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#operator_name"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="operator_namespace">

  <rdfs:domain rdf:resource="#OPERATOR_ID"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   A value of Operator Type:

   0: GSM/UMTS

   1: CDMA

   2: REALM

   3: ITU-T/TSB

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="operator_name">

  <rdfs:domain rdf:resource="#OPERATOR_ID"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   The value is a non NULL terminated

   string whose length will not exceed 253 octets.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ie_service_provider_id>

  <mihbasic:ie_type_identifier>0x10000002</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   A non-NULL terminated string whose length will not exceed 253 octets.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ie_country_code">

  <mihbasic:ie_type_identifier>0x10000003</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;string"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ie_network_id">

  <mihbasic:ie_type_identifier>0x10000100</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   A non-NULL terminated string whose length will not exceed 253 octets.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ie_network_aux_id">

  <mihbasic:ie_type_identifier>0x10000101</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   It is SSID if network type is IEEE 802.11.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_roaming_partner">

  <mihbasic:ie_type_identifier>0x10000102</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#OPERATOR_ID"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="ie_cost">

  <mihbasic:ie_type_identifier>0x10000103</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#COST"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="COST">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cost_unit"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cost_value"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cost_currency"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="cost_unit">

  <rdfs:domain rdf:resource="#COST"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   The unit of the cost:

   0: second

   1: minute

   2: hours

   3: day

   4: week

   5: month

   6: year

   7: free

   8: flat rate

   9-255: Reserved

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="cost_value">

  <rdfs:domain rdf:resource="#COST"/>

  <rdfs:range rdf:resource="&xsd;double"/>

  <rdfs:comment>

   The cost value in Currency/Unit

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="cost_currency">

  <rdfs:domain rdf:resource="#COST"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   A three-letter currency code(e.g. "USD") specified by

   ISO 4217.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_network_qos">

  <mihbasic:ie_type_identifier>0x10000105</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#QOS_LIST"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="QOS_LIST">

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="num_qos_types">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="COS">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cos_id"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cos_value"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="cos_id">

  <rdfs:domain rdf:resource="#COS"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   A type to represent a class of service identifier.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="cos_value">

  <rdfs:domain rdf:resource="#COS"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="cos_min_packet_transfer_delay">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="#COS"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="cos_avg_packet_transfer_delay">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="#COS"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="cos_max_packet_transfer_delay">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="#COS"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="cos_packet_transfer_delay_jitter">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="#COS"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="cos_packet_loss_rate">

  <rdfs:domain rdf:resource="#QOS_LIST"/>

  <rdfs:range rdf:resource="#COS"/>

 </owl:ObjectProperty>

 <owl:DatatypeProperty rdf:ID="ie_network_data_rate">

  <mihbasic:ie_type_identifier>0x10000106</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_net_channel_range">

  <mihbasic:ie_type_identifier>0x10000107</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#CH_RANGE"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="ie_net_ip_cfg_methods">

  <mihbasic:ie_type_identifier>0x10000108</mihbasic:ie_type_identifier>

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:comment>

   The range of #bit_number is 0-31.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="ie_net_capabilities">

  <mihbasic:ie_type_identifier>0x10000109</mihbasic:ie_type_identifier>

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:comment>

   The range of #bit_number is 0-31.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:DatatypeProperty rdf:ID="ie_net_supported_lcp">

  <mihbasic:ie_type_identifier>0x1000010A</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_net_mob_mgmt_prot">

  <mihbasic:ie_type_identifier>0x1000010B</mihbasic:ie_type_identifier>

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:comment>

   The range of #bit_number is 0-15.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="ie_net_emserv_proxy">

  <mihbasic:ie_type_identifier>0x1000010C</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#EMSERV_PROXY_ADDR"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="EMSERV_PROXY_ADDR">

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="emserv_proxy_addr_ip">

  <rdfs:domain rdf:resource="#EMSERV_PROXY_ADDR"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="emserv_proxy_addr_fqdn">

  <rdfs:domain rdf:resource="#EMSERV_PROXY_ADDR"/>

  <rdfs:range rdf:resource="&xsd;String"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_net_ims_proxy_cscf">

  <mihbasic:ie_type_identifier>0x1000010D</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#IMS_PROXY_CSCF_ADDR"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="IMS_PROXY_CSCF_ADDR">

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="ims_proxy_cscf_addr_ip">

  <rdfs:domain rdf:resource="#IMS_PROXY_CSCF_ADDR"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ims_proxy_cscf_addr_fqdn">

  <rdfs:domain rdf:resource="#IMS_PROXY__CSCF_ADDR"/>

  <rdfs:range rdf:resource="&xsd;String"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_container_poa">

  <mihbasic:ie_type_identifier>0x10000302</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#NETWORK"/>

  <rdfs:range rdf:resource="#POA"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="POA">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_poa_mac_addr"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_poa_location"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_poa_channel_range"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_poa_system_info"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ie_poa_subnet_info"/>

    <owl:minCardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:minCardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:comment>

   This class contains all the information depicting a PoA.

  </rdfs:comment>

 </owl:Class>

 <owl:ObjectProperty rdf:ID="ie_poa_mac_addr">

  <mihbasic:ie_type_identifier>0x10000200</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="ie_poa_location">

  <mihbasic:ie_type_identifier>0x10000201</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#LOCATION"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="LOCATION">

 </owl:Class>

 <owl:Class rdf:ID="BIN_GEO_LOC">

  <rdfs:subClassOf rdf:resource="#LOCATION"/>

  <rdfs:comment>

   This class has properties that represent geographic coordinate.

   The format is based on the Location Configuration Information (LCI)

   defined in RFC 3825.

  </rdfs:comment>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="la_res">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="latitude">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;double"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="lo_res">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="longitude">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;double"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="altitude_type">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   Following codes are defined:

   1: Meters: in 2s-complement fixed-point 22-bit integer part with

   8-bit fraction. If AT = 1, an AltRes value 0.0 would indicate

   unknown altitude. The most precise Altitude would have an AltRes

   value of 30. Many values of AltRes would obscure any variation

   due to vertical datum differences.

   2: Floors: in 2s-complement fixed-point 22-bit integer part with

   8-bit fraction. AT = 2 for Floors enables representing altitude in

   a form more relevant in buildings which have different

   floor-to-floor dimensions.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="alt_res">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   Altitude resolution. 6 bits indicating the number of valid bits

   in the altitude. Values above 30 (decimal) are undefined and

   reserved.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="altitude">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;double"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="datum">

  <rdfs:domain rdf:resource="#BIN_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   Following codes are defined:

   1: WGS

   2: NAD 83 (with associated vertical datum for North American

   vertical datum for 1998)

   3: NAD 83 (with associated vertical datum for Mean Lower Low Water

   (MLLW))

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="XML_GEO_LOC">

  <rdfs:subClassOf rdf:resource="#LOCATION"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="xml_geo_location">

  <rdfs:domain rdf:resource="#XML_GEO_LOC"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   Geo address elements as described in RFC4119.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="BIN_CIVIC_LOC">

  <rdfs:subClassOf rdf:resource="#LOCATION"/>

  <rdfs:comment>

   This class has properties that represent civic address.

   The format is defined in IETF RFC 4676.

  </rdfs:comment>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="civic_country_code">

  <rdfs:domain rdf:resource="#BIN_CIVIC_LOC"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   Two-letter ISO 3166 country code in capital ASCII letters.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="civic_addr_elem">

  <rdfs:domain rdf:resource="#BIN_CIVIC_LOC"/>

  <rdfs:range rdf:resource="#CIVIC_ADDR"/>

  <rdfs:comment>

   This property contains the civic address elements.

   The format of the civic address elements is described

   in Section 3.4 of IETF RFC 4676 with a TLV pair

   (whereby the Type and Length fields are one octet long).

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="CIVIC_ADDR">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#catype"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#cavalue"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="catype">

  <rdfs:domain rdf:resource="#CIVIC_ADDR"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   A one-octet descriptor of the data civic address value.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="cavalue">

  <rdfs:domain rdf:resource="#CIVIC_ADDR"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   The civic address value.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="XML_CIVIC_LOC">

  <rdfs:subClassOf rdf:resource="#LOCATION"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="xml_civic_location">

  <rdfs:domain rdf:resource="#XML_CIVIC_LOC"/>

  <rdfs:range rdf:resource="&xsd;string"/>

  <rdfs:comment>

   Geo address elements as described in RFC4119.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="LOCATION_CELL_ID">

  <rdfs:subClassOf rdf:resource="#LOCATION"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="location_cell_id">

  <rdfs:domain rdf:resource="#LOCATION_CELL_ID"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_poa_channel_range">

  <mihbasic:ie_type_identifier>0x10000202</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#CH_RANGE"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="CH_RANGE">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#low_channel_range"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#high_channel_range"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="low_channel_range">

  <rdfs:domain rdf:resource="#CH_RANGE"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

  <rdfs:comment>

   Lowest channel frequency in MHz

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="high_channel_range">

  <rdfs:domain rdf:resource="#CH_RANGE"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

  <rdfs:comment>

   Highest channel frequency in MHz

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_poa_system_info">

  <mihbasic:ie_type_identifier>0x10000203</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#SYSTEM_INFO"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="SYSTEM_INFO">

 </owl:Class>

 <owl:ObjectProperty rdf:ID="system_info_network_type">

  <rdfs:domain rdf:resource="#SYSTEM_INFO"/>

  <rdfs:range rdf:resource="#NETWORK_TYPE"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="system_info_mac_address">

  <rdfs:domain rdf:resource="#SYSTEM_INFO"/>

  <rdfs:range rdf:resource="#TARNSPORT_ADDR"/>

 </owl:ObjectProperty>

 <owl:ObjectProperty rdf:ID="system_info_parameters">

  <rdfs:domain rdf:resource="#SYSTEM_INFO"/>

  <rdfs:range rdf:resource="#PARAMETERS"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="PARAMETERS">

 </owl:Class>

 <owl:Class rdf:ID="DCD_UCD">

  <rdfs:subClassOf rdf:resource="#PARAMETERS"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="bs_id">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="bandwidth">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="dcd_ucd_frequency">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="eirp">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="ttg">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="rtg">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="down_burst_profile">

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#DCD_UCD"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="up_burst_profile">

  <rdfs:subPropertyOf rdf:resource="#bit_number"/>

  <rdfs:domain rdf:resource="#DCD_UCD"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="initial_code">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="handover_code">

  <rdfs:domain rdf:resource="#DCD_UCD"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="SIB">

  <rdfs:subClassOf rdf:resource="#PARAMETERS"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="cell_id">

  <rdfs:domain rdf:resource="#SIB"/>

  <rdfs:range rdf:resource="&xsd;unsignedInt"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="frequency_code_number">

  <rdfs:domain rdf:resource="#SIB"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:Class rdf:ID="SYS_PARAMS">

  <rdfs:subClassOf rdf:resource="#PARAMETERS"/>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="base_id">

  <rdfs:domain rdf:resource="#SYS_PARAMS"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="pilot_pn">

  <rdfs:domain rdf:resource="#SYS_PARAMS"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="frequency">

  <rdfs:domain rdf:resource="#SYS_PARAMS"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="band_class">

  <rdfs:domain rdf:resource="#SYS_PARAMS"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_poa_subnet_info">

  <mihbasic:ie_type_identifier>0x10000204</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#IP_SUBNET_INFO"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="IP_SUBNET_INFO">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#subnet_address"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#ip_prefix_len"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:ObjectProperty rdf:ID="subnet_address">

  <rdfs:domain rdf:resource="#IP_SUBNET_INFO"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

  <rdfs:comment>

   An IP address of the PoA encoded as Address base type defined in

   RFC3588. The first 2-octet contains AddressType, which can be

   either 1 (IPv4) or 2 (IPv6). If AddressType==1, the subnet_address

   property contains a 4-octet IPv4 address. If AddressType==2, the

   subnet_address property contains a 16-octet IPv6 address.

  </rdfs:comment>

 </owl:ObjectProperty>

 <owl:DatatypeProperty rdf:ID="ip_prefix_len">

  <rdfs:domain rdf:resource="#IP_SUBNET_INFO"/>

  <rdfs:range rdf:resource="&xsd;unsignedByte"/>

  <rdfs:comment>

   The bit length of the prefix of the subnet to which subnet_address

   property belongs. The prefix_length is less than or equal to 32

   for IPv4 subnet and less than or equal to 128 for IPv6 subnet.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:ObjectProperty rdf:ID="ie_poa_ip_addr">

  <mihbasic:ie_type_identifier>0x10000205</mihbasic:ie_type_identifier>

  <rdfs:domain rdf:resource="#POA"/>

  <rdfs:range rdf:resource="#TRANSPORT_ADDR"/>

 </owl:ObjectProperty>

 <owl:Class rdf:ID="TRANSPORT_ADDR">

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#address_type"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

  <rdfs:subClassOf>

   <owl:Restriction>

    <owl:onProperty rdf:resource="#address_value"/>

    <owl:cardinality rdf:datatype="&xsd;nonNegativeInteger">1

    </owl:cardinality>

   </owl:Restriction>

  </rdfs:subClassOf>

 </owl:Class>

 <owl:DatatypeProperty rdf:ID="address_type">

  <rdfs:domain rdf:resource="#TRANSPORT_ADDR"/>

  <rdfs:range rdf:resource="&xsd;unsignedShort"/>

  <rdfs:comment>

   An Address Family defined in

   http://www.iana.org/assignments/address-family-numbers.

  </rdfs:comment>

 </owl:DatatypeProperty>

 <owl:DatatypeProperty rdf:ID="address_value">

  <rdfs:domain rdf:resource="#TRANSPORT_ADDR"/>

  <rdfs:range rdf:resource="&xsd;hexBinary"/>

  <rdfs:comment>

   An address value specific to address_type.

  </rdfs:comment>

 </owl:DatatypeProperty>

</rdf:RDF>

· IEEE 802.21 MIB

· Parameters requiring MIB definition

In this specification, only parameters that govern the operation of 802.21 are defined.

· MIH capability parameters

Following is a list of parameters that are used in the MIH capability discovery:

· Link MACs (Read-only): A list of network type and MAC address pairs that are controlled by this MIHF. Note that not all interfaces of an MIH-capable node can be under control of MIHF. 

· MIH Event List (Read-only): A list of supported events by this MIHF.

· MIH Command List (Read-only): A list of supported commands by this MIHF.

· MIH IS Query List (Read-only): A list of supported MIH IS query types by this MIHF.

· MIH Transport List (Read-only): A list of supported MIH transport protocols by this MIHF. This is the transport that transmits the MIH protocol messages.

· List of MBB Handover support (Read-only): A list of make-before-break support information for each pair of serving and target network types. 

· MIH protocol parameters

Following is a list of parameters that are used in the MIH protocol.

· Local MIHF ID (Read-Only)
· List of Peer MIHF IDs (Read-Write) 

· Transport Type (Read-Write)

o L2 or L3

o Defined for each peer MIHF

· Source Transport Address (Read-Write)

o Link/layer/IPv4/IPv6 address

· Destination Transport Address (Read-Write)

o Link/layer/IPv4/IPv6 address

· Version (Read-only)

· Maximum Transaction Lifetime (Read-Write)

o Unit: seconds

· Maximum Retransmission Interval (Read-Write)
o Unit: seconds

· Maximum Retransmission Counter (Read-Write)

o Unit: none

· ACK Delay Time List (Read-Write): 

o A list of (Message ID, ACK Delay Time) pairs

o Unit for Message ID: none

o Unit for ACK Delay Time : seconds

o A value of 0 indicates that ACK is not delayed

· Default ACK Delay Time (Read-Write)

o Used for Message IDs that are not specified in ACK Delay Time List

o Unit: seconds

o A value of 0 indicates that ACK is not delayed

· Maximum Average Transmission Rate (Read-Write)
o Unit: octets per second

· Maximum Burst Size (Read-Write)
o Unit: octets

· IEEE 802.21 MIB definition

IEEE802dot21-MIB DEFINITIONS ::= BEGIN

IMPORTS

MODULE-IDENTITY, OBJECT-TYPE, NOTIFICATION-TYPE, 

Integer32, Counter32, Unsigned32, IpAddress 

   FROM SNMPv2-SMI 

TEXTUAL-CONVENTION, PhysAddress, MacAddress, DisplayString, TruthValue

   FROM SNMPv2-TC  

Ipv6Address 

   FROM IPV6-TC

ifIndex, ifEntry 

   FROM RFC1213-MIB

MODULE-COMPLIANCE, OBJECT-GROUP, NOTIFICATION-GROUP

   FROM SNMPv2-CONF

InterfaceIndex

   FROM IF-MIB;

-- **********************************************************************

-- * MODULE IDENTITY

-- **********************************************************************

ieee802dot21 MODULE-IDENTITY

LAST-UPDATED "0801150000Z"

ORGANIZATION "IEEE 802.21"

CONTACT-INFO

"WG E-mail: stds-802-21@ieee.org

Chair: Vivek G. Gupta

Intel Corporation

E-mail: mailto:vivek.g.gupta@intel.com

Editor: Qiaobing Xie

E-mail: Qiaobing.Xie@MOTOROLA.COM"

DESCRIPTION

"The MIB module for IEEE 802.21 entities.

iso(1).member-body(2).us(840).ieee802dot21(xxxxx)"

::= { us xxxxx }

-- TODO: Assign OBJECT IDENTIFIER for ieee802dot21

member-body OBJECT IDENTIFIER ::= { iso 2 }

us OBJECT IDENTIFIER ::= { member-body 840 }

--

-- Textual Conventions

--

Dot21MihfID ::= OCTET STRING (SIZE(0..255))

Dot21LinkType ::= Integer32

Dot21NetworkRevision ::= OCTET STRING (SIZE(0..8))

Dot21NetworkTypeExtension ::= OCTET STRING (SIZE(0..253))

Dot21EventList ::= BITS 

             { mih-link-up(0), 

               mih-link-down(1), 

               mih-link-going-down(2), 

               mih-link-detected(3), 

               mih-link-parameters-report(4), 

               mih-link-event-rollback(5),

               mih-link-handover-imminent(6), 

               mih-link-handover-complete(7) }

Dot21CommandList ::= BITS 

             { mih-get-link-parameters(0), 

               mih-link-configure-thresholds(1), 

               mih-link-actions(2), 

               mih-net-ho-candidate-query(3), 

               mih-net-ho-commit(4), 

               mih-n2n-ho-query-resources(5), 

               mih-n2n-ho-commit(6), 

               mih-n2n-ho-complete(7),

               mih-mn-ho-candiate-query(8), 

               mih-mn-ho-commit(9), 

               mih-mn-ho-complete(10) }

Dot21ISQueryTypeList ::= BITS 

             { binary(0), 

               rdf-data(1), 

               rdf-schema-url(2), 

               rdf-schema(3), 

               type-ie-network-type(4), 

               type-ie-operator-identifier(5), 

               type-ie-service-provider-identifier(6), 

               type-ie-country-code(7), 

               type-ie-access-network-identifier(8), 

               type-ie-roaming-partners(9), 

               type-ie-cost(10), 

               type-ie-network-security(11), 

               type-ie-network-qos(12), 

               type-ie-network-data-rate(13), 

               type-ie-network-channel-range(14), 

               type-ie-network-ip-config-methods(15),

               type-ie-network-capabilities(16), 

               type-ie-list-supported-lcp(17), 

               type-ie-poa-mac-address(18), 

               type-ie-poa-location(19), 

               type-ie-poa-channel-range(20), 

               type-ie-poa-system-information(21), 

               type-ie-poa-subnet-information(22), 

               type-ie-poa-ip-address(23) }

Dot21TransportList ::= BITS { udp(0), tcp(1) } 

-- **********************************************************************

-- * Major sections

-- **********************************************************************

-- MIH Function Management (MIHMT) Attributes

-- DEFINED AS "The MIHMT object class provides the necessary support

-- at the MIHF to manage the processes in the station such that

-- the MIHF can work cooperatively as a part of an IEEE 802.21

-- network."

dot21mihmt OBJECT IDENTIFIER ::= { ieee802dot21 1 }

-- dot21mihmt GROUPS

-- dot21LocalMihfTable ::= { dot21mihmt 1 }

-- dot21PeerMihfTable ::= { dot21mihmt 2 }

-- dot21IfTable ::= { dot21mihmt 3 }

-- dot21MbbHandoverSupportTable ::= { dot21mihmt 4 }

-- dot21AckDelayTable ::= { dot21mihmt 5 }

-- **********************************************************************

-- * MIB attribute OBJECT-TYPE definitions follow

-- **********************************************************************

--

-- Local MIHF Table

--

dot21LocalMihfTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21LocalMihfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The table of local MIHFs. The MIH MIB allows to have more than one local MIHFs per SNMP engine."

::={ dot21mihmt 1 }

dot21LocalMihfEntry


OBJECT-TYPE

SYNTAX
Dot21LocalMihfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The value contains information associated with a particular local MIHF. In most cases, there will be only one local MIHF on a node."

INDEX
{ dot21LocalMihfID }

::={ dot21LocalMihfTable 1}

Dot21LocalMihfEntry ::=

SEQUENCE{

dot21LocalMihfIndex INTEGER,

dot21LocalMihfID Dot21MihfID,

dot21LocalEventList BITS,

dot21LocalCommandList BITS, 

dot21LocalISQueryTypeList BITS, 

dot21LocalTransportList BITS,

dot21LocalVersion INTEGER,

dot21LocalMaximumTransactionLifetime INTEGER,

dot21LocalMaximumRetransmissionInterval INTEGER,

dot21LocalMaximumRetransmissionCounter INTEGER,

dot21LocalMaximumAverageTransmissionRate INTEGER,

dot21LocalMaximumBurstSize INTEGER

}

dot21LocalMihfIndex OBJECT-TYPE

SYNTAX
INTEGER(0..2147483647)

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"Index of local MIHF table."

::= { dot21LocalMihfEntry 1 }

dot21LocalMihfID OBJECT-TYPE

SYNTAX Dot21MihfID




MAX-ACCESS read-write

STATUS
current

DESCRIPTION

"The MIHF ID of this node. The default value is null (i.e., the same as 

broadcast MIHFID)"

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { ''H }

::={ dot21LocalMihfEntry 2 }

dot21LocalEventList OBJECT-TYPE

SYNTAX
Dot21EventList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH events supported by this MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21LocalMihfEntry 3 }

dot21LocalCommandList OBJECT-TYPE

SYNTAX
Dot21CommandList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH commands supported by this MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21LocalMihfEntry 4 }

dot21LocalISQueryTypeList OBJECT-TYPE

SYNTAX
Dot21ISQueryTypeList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH IS query types supported by this MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21LocalMihfEntry 5 }

dot21LocalTransportList OBJECT-TYPE

SYNTAX
Dot21TransportList 

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH transports supported by this MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21LocalMihfEntry 6 }

dot21LocalVersion OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"The MIH protocol version supported by this MIHF."

DEFVAL { 1 }

::={ dot21LocalMihfEntry 7 }

dot21LocalMaximumTransactionLifetime OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum time in seconds for a MIH protocol transaction."

DEFVAL { 30 }

::={ dot21LocalMihfEntry 8 }

dot21LocalMaximumRetransmissionInterval OBJECT-TYPE

SYNTAX
INTEGER (1..10000)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum time in milliseconds for retransmitting a MIH message."

DEFVAL { 10000 }

::={ dot21LocalMihfEntry 9 }

dot21LocalMaximumRetransmissionCounter OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum amount of retransmission retries for MIH messages."

DEFVAL { 2 }

::={ dot21LocalMihfEntry 10 }

dot21LocalMaximumAverageTransmissionRate OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum amount MIH messages can be transmitted per second on this node. If the value is 0, no limitation is set."

DEFVAL { 0 }

::={ dot21LocalMihfEntry 11 }

dot21LocalMaximumBurstSize OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

" The maximum number of octets transmitted in a burst. If the value is 0, no limitation is set."

DEFVAL { 0 }

::={ dot21LocalMihfEntry 12 }

--

-- The Peer MIHF Table

--

dot21PeerMihfTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21PeerMihfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The table of MIHF known by this MIHF."

::={ dot21mihmt 2 }

dot21PeerMihfEntry


OBJECT-TYPE

SYNTAX
Dot21PeerMihfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"Details of a specific MIHF peer."

INDEX
{dot21PeerMihfIndex}

::= { dot21PeerMihfTable 1 }

Dot21PeerMihfEntry ::= 

SEQUENCE {

dot21PeerMihfIndex INTEGER,

dot21PeerMihfID

Dot21MihfID,

dot21PeerLocalMihfID Dot21MihfID,

dot21PeerEventList BITS, 

dot21PeerCommandList BITS, 

dot21PeerISQueryTypeList BITS, 

dot21PeerTransportList BITS,

dot21PeerTransportType


INTEGER,

dot21PeerSrcLinkAddress


MacAddress,

dot21PeerDstLinkAddress


MacAddress,

dot21PeerSrcIpv4Address


IpAddress,

dot21PeerDstIpv4Address


IpAddress,

dot21PeerSrcIpv6Address


Ipv6Address,

dot21PeerDstIpv6Address


Ipv6Address,

dot21PeerVersion INTEGER,

dot21PeerMaximumTransactionLifetime INTEGER,

dot21PeerMaximumRetransmissionInterval INTEGER,

dot21PeerMaximumRetransmissionCounter INTEGER,

dot21PeerMaximumAverageTransmissionRate INTEGER,

dot21PeerMaximumBurstSize INTEGER

}

dot21PeerMihfIndex OBJECT-TYPE

SYNTAX
INTEGER(0..2147483647)

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"Index of peer MIHF table."

::= { dot21PeerMihfEntry 1 }

dot21PeerMihfID OBJECT-TYPE

SYNTAX
Dot21MihfID

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The MIHF ID of a known peer node. The value must be non-null."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

::={ dot21PeerMihfEntry 2 }

dot21PeerLocalMihfID OBJECT-TYPE

SYNTAX
Dot21MihfID

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This attribute contains an MIHF ID of local node."

DEFVAL { ''H }

::={ dot21PeerMihfEntry 3 }

dot21PeerEventList OBJECT-TYPE

SYNTAX
Dot21EventList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH events supported by peer MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21PeerMihfEntry 4 }

dot21PeerCommandList OBJECT-TYPE

SYNTAX
Dot21CommandList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH commands supported by peer MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21PeerMihfEntry 5 }

dot21PeerISQueryTypeList OBJECT-TYPE

SYNTAX
Dot21ISQueryTypeList

MAX-ACCESS read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH IS query types supported by peer 

MIH node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21PeerMihfEntry 6 }

dot21PeerTransportList OBJECT-TYPE

SYNTAX
Dot21TransportList 

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

" This attribute will be a set of all the MIH transports supported by peer MIH 

node."

REFERENCE "IEEE Std 802.21, 2008 Edition, X.X.X"

DEFVAL { {} }

::={ dot21PeerMihfEntry 7 }

dot21PeerTransportType OBJECT-TYPE

SYNTAX
INTEGER { layer2(1), layer3-ipv4(2), layer3-ipv6(3) }

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"This value should be set for the MIH protocol layer used for transmitting MIH messages."

DEFVAL { 1 }

::= {dot21PeerMihfEntry 8 }

dot21PeerSrcLinkAddress OBJECT-TYPE

SYNTAX
MacAddress

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"This value indicates the source link-layer address used for transmitting MIH messages using L2 transport."

::= {dot21PeerMihfEntry 9 }

dot21PeerDstLinkAddress OBJECT-TYPE

SYNTAX
MacAddress

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This value indicates the destination link-layer address used for transmitting 

MIH messages using L2 transport."

::= {dot21PeerMihfEntry 10 }

dot21PeerSrcIpv4Address OBJECT-TYPE

SYNTAX
IpAddress

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This value indicates the source IPv4 address used for transmitting MIH 

messages using IPv4 transport."

::= {dot21PeerMihfEntry 11 }

dot21PeerDstIpv4Address OBJECT-TYPE

SYNTAX
IpAddress

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This value indicates the destination IPv4 address used for transmitting MIH messages using IPv4 transport."

::= {dot21PeerMihfEntry 12 }

dot21PeerSrcIpv6Address OBJECT-TYPE

SYNTAX
Ipv6Address

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This value indicates the source IPv6 address used for transmitting MIH 

messages using IPv6 transport."

::= {dot21PeerMihfEntry 13 }

dot21PeerDstIpv6Address OBJECT-TYPE

SYNTAX
Ipv6Address

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"This value indicates the destination IPv6 address used for transmitting MIH 

messages using IPv6 transport."

::= {dot21PeerMihfEntry 14 }

dot21PeerVersion OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"The MIH protocol version supported by peer MIHF. The default version is 1."

       DEFVAL { 1 }

::={ dot21PeerMihfEntry 15 }

dot21PeerMaximumTransactionLifetime OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum time in seconds for a MIH protocol transaction used for a  particular peer MIHF."

DEFVAL { 30 }

::={ dot21PeerMihfEntry 16 }

dot21PeerMaximumRetransmissionInterval OBJECT-TYPE

SYNTAX
INTEGER (1..10000)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum time in milliseconds for retransmitting a MIH message used for a particular peer MIHF."

DEFVAL { 10000 }

::={ dot21PeerMihfEntry 17 }

dot21PeerMaximumRetransmissionCounter OBJECT-TYPE

SYNTAX
INTEGER (1..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum amount of retransmission retries for MIH messages used for a particular peer MIHF."

DEFVAL { 2 }

::={ dot21PeerMihfEntry 18 }

dot21PeerMaximumAverageTransmissionRate OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum amount MIH messages can be transmitted per second on this node for a particular peer MIHF. If the value is 0, no limitation is set."

DEFVAL { 0 }

::={ dot21PeerMihfEntry 19 }

dot21PeerMaximumBurstSize OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The maximum number of octets transmitted in a burst. If the value is 0, no limitation is set."

DEFVAL { 0 }

::={ dot21PeerMihfEntry 20 }

--

-- MIH Interface Table

--

dot21IfTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21IfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The table of Dot21IfEntry."

::={ dot21mihmt 3 }

dot21IfEntry

OBJECT-TYPE

SYNTAX
Dot21IfEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The value contains information associated with a particular link controlled by 

this MIHF."

AUGMENTS { ifEntry }

::={ dot21IfTable 1}

Dot21IfEntry ::=

SEQUENCE{

dot21MihSupported TruthValue

}

dot21MihSupported OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represends whether a particular interface supports MIH."

::= { dot21IfEntry 1 }

--

-- The Make-Before-Break Handover Support Table

--

dot21MbbHandoverSupportTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21MbbHandoverSupportEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The table of make-before-break handover support entries."

::={ dot21mihmt 4 }

dot21MbbHandoverSupportEntry



OBJECT-TYPE

SYNTAX
Dot21MbbHandoverSupportEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The value contains information associated with a particular MBB support."

INDEX
{ dot21MbbHandoverSupportIndex }

::={ dot21MbbHandoverSupportTable 1 }

Dot21MbbHandoverSupportEntry ::=

SEQUENCE{

dot21MbbHandoverSupportIndex INTEGER,

dot21FromLinkType Dot21LinkType,

dot21FromNetworkRevision Dot21NetworkRevision, 

dot21FromNetworkTypeExtension Dot21NetworkTypeExtension, 

dot21ToLinkType Dot21LinkType,

dot21ToNetworkRevision Dot21NetworkRevision,

dot21ToNetworkTypeExtension Dot21NetworkTypeExtension,

dot21IsMbbSupported TruthValue

}

dot21MbbHandoverSupportIndex OBJECT-TYPE

SYNTAX
INTEGER(0..2147483647)

MAX-ACCESS

read-only

STATUS
current

DESCRIPTION

"Index of make-before-break handover support table."

::= { dot21MbbHandoverSupportEntry 1 }

dot21FromLinkType OBJECT-TYPE

SYNTAX Dot21LinkType

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the link type of serving link."

DEFVAL { 0 }

::={ dot21MbbHandoverSupportEntry 2 }

dot21FromNetworkRevision OBJECT-TYPE

SYNTAX Dot21NetworkRevision

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the network revision of serving link."

DEFVAL { ''H }

::={ dot21MbbHandoverSupportEntry 3 }

dot21FromNetworkTypeExtension OBJECT-TYPE

SYNTAX Dot21NetworkTypeExtension

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the network type extension of serving link."

DEFVAL { ''H }

::={ dot21MbbHandoverSupportEntry 4 }

dot21ToLinkType OBJECT-TYPE

SYNTAX Dot21LinkType

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the link type of target link."

DEFVAL { 0 }

::={ dot21MbbHandoverSupportEntry 5 }

dot21ToNetworkRevision OBJECT-TYPE

SYNTAX Dot21NetworkRevision

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the network revision of target link."

DEFVAL { ''H }

::={ dot21MbbHandoverSupportEntry 6 }

dot21ToNetworkTypeExtension OBJECT-TYPE

SYNTAX Dot21NetworkTypeExtension

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute represents the network type extension of target link."

DEFVAL { ''H }

::={ dot21MbbHandoverSupportEntry 7 }

dot21IsMbbSupported OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This attribute indicates whether make-before-break handover is supported. A value of true indicates that make-before-break handover is supported. A value of false indicates that make-before-break handover is not supported."

::={ dot21MbbHandoverSupportEntry 8 }

--

-- ACK Message Delay Table

--

dot21AckDelayTable OBJECT-TYPE

SYNTAX
SEQUENCE OF Dot21AckDelayEntry

MAX-ACCESS not-accessible

STATUS
current

DESCRIPTION

"The table of the acknowledgement delay per MIHF ID and per MIH message ID."

::={ dot21mihmt 5 }

dot21AckDelayEntry OBJECT-TYPE

SYNTAX
Dot21AckDelayEntry

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"An Entry that reflects the acknowledgement delay."

INDEX
{ dot21AckDelayIndex }

::={ dot21AckDelayTable 1 }

Dot21AckDelayEntry ::=

SEQUENCE {

dot21AckDelayIndex Integer32,

dot21AckPeerMihfID Dot21MihfID,

dot21AckMessageID INTEGER,

dot21AckDelayTime INTEGER

}

dot21AckDelayIndex OBJECT-TYPE

SYNTAX
INTEGER(0..2147483647)

MAX-ACCESS

not-accessible

STATUS
current

DESCRIPTION

"The auxiliary variable used to identify instances of the columnar objects in the Acknowledgement Delay Table."

::={ dot21AckDelayEntry 1 }

dot21AckPeerMihfID OBJECT-TYPE

SYNTAX Dot21MihfID

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This attribute represends the MIHF IF of peer node for which ack delay 

parameters are applied. If this value is null, the acknowledgment delay 

parameters of this row applies to any peer that does not have an entry in 

dot21AckDelayTable."

DEFVAL { ''H } 

::={ dot21AckDelayEntry 2 }

dot21AckMessageID OBJECT-TYPE

SYNTAX
INTEGER (0..255)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The MIH message ID for determining the acknowledgement delay. If this value is zero, the ack delay parameters of this row applies to any message ID that does not have an entry in dot21AckDelayTable."

REFERENCE "IEEE Std 802.21, 2008 Edition, 8.X.X"

::={ dot21AckDelayEntry 3 }

dot21AckDelayTime OBJECT-TYPE

SYNTAX
INTEGER (0..10000)

MAX-ACCESS

read-write

STATUS
current

DESCRIPTION

"The delay time in milliseconds for sending out the acknowledgement packet. The default value is 0, which indicates that the acknowledgement should be sent immediately after receiving a message."

DEFVAL { 0 }

::={ dot21AckDelayEntry 4 }

END

· Protocol implementation conformance statement (PICS) proforma

· Introduction

The supplier of a protocol implementation that is claimed to conform to IEEE Std 802.21, shall complete the following protocol implementation conformance statement (PICS) proforma.

A completed PICS proforma is the PICS for the implementation in question. The PICS is a statement of which capabilities and options of the protocol have been implemented. The PICS can have a number of uses, including use:

· By the protocol implementer, as a checklist to reduce the risk of failure to conform to the standard through oversight;

· By the supplier and acquirer, or potential acquirer, of the implementation, as a detailed indication of the capabilities of the implementation, stated relative to the common basis for understanding provided by the standard PICS proforma;

· By the user, or potential user, of the implementation, as a basis for initially checking the possibility of interworking with another implementation (note that, while interworking can never be guaranteed, failure to interwork can often be predicted from incompatible PICS proformas);

· By a protocol tester, as the basis for selecting appropriate tests against which to assess the claim for conformance of the implementation.

· Abbreviations and special symbols

· Symbols for status column

M 
mandatory

O 
optional

O.<n> 
optional, but support of at least one of the group of options labeled by the same numeral <n> is required

pred: 
conditional symbol, including predicate identification

· General abbreviations for item and support columns

N/A 
not applicable

· Instructions for completing the PICS proforma

· General structure of the PICS proforma

The first parts of the PICS proforma, Implementation identification and Protocol summary, are to be completed as indicated with the information necessary to identify fully both the supplier and the implementation. 

The main part of the PICS proforma is a fixed questionnaire, divided into sub-clauses, each containing a number of individual items. Answers to the questionnaire items are to be provided in the rightmost column, either by simply marking an answer to indicate a restricted choice (usually Yes or No) or by entering a value or a set or a range of values. (Note that there are some items where two or more choices from a set of possible answers can apply. All relevant choices are to be marked in these cases.) 

Each item is identified by an item reference in the first column. The second column contains the question to be answered. The third column contains the reference or references to the material that specifies the item in the main body of this standard. The remaining columns record the status of each item, i.e., whether support is mandatory, optional, or conditional, and provide the space for the answers. Marking an item as supported is to be interpreted as a statement that all relevant requirements of the sub-clauses and normative annexes, cited in the References column for the item, are met by the implementation.

A supplier can also provide, or be required to provide, further information, categorized as either Additional Information or Exception Information. When present, each kind of further information is to be provided in a further sub-clause of items labeled A<I> or X<I>, respectively, for cross-referencing purposes, where <I> is any unambiguous identification for the item (e.g., simply a numeral). There are no other restrictions on its format or presentation.

A completed PICS proforma, including any Additional Information and Exception Information, is the PICS for the implementation in question.

NOTE—Where an implementation is capable of being configured in more than one way, a single PICS may be able to describe all such configurations. However, the supplier has the choice of providing more than one PICS, each covering some subset of the implementation’s capabilities, if this makes for easier and clearer presentation of the information.

· Additional information

Items of Additional Information allow a supplier to provide further information intended to assist in the interpretation of the PICS. It is not intended or expected that a large quantity of information will be supplied, and a PICS can be considered complete without any such information. Examples of such Additional Information might be an outline of the ways in which an (single) implementation can be set up to operate in a variety of environments and configurations, or information about aspects of the implementation that are outside the scope of this standard but have a bearing upon the answers to some items.

References to items of Additional Information may be entered next to any answer in the questionnaire, and can be included in items of Exception Information.

· Exception information

It can happen occasionally that a supplier will wish to answer an item with mandatory status (after any conditions have been applied) in a way that conflicts with the indicated requirement. No preprinted answer will be found in the Support column for this. Instead, the supplier shall write the missing answer into the Support column, together with an X<I> reference to an item of Exception Information, and will provide the appropriate rationale in the Exception Information item itself.

An implementation for which an Exception Information item is required in this way does not conform to this standard.

NOTE— A possible reason for the situation described above is that a defect in this standard has been reported, a correction for which is expected to change the requirement not met by the implementation.
· Conditional status

The PICS proforma contains a number of conditional items. These are items for which both the applicability of the item itself, and its status if it does apply, mandatory or optional, are dependent upon whether or not certain other items are supported.

Where a group of items is subject to the same condition for applicability, a separate preliminary question about the condition appears at the head of the group, with an instruction to skip to a later point in the questionnaire if the N/A answer is selected. Otherwise, individual conditional items are indicated by a conditional symbol in the Status column.

A conditional symbol is of the form “<pred>:<S>”, where “<pred>” is a predicate as described below, and “<S>” is one of the status symbols M or O.

If the value of the predicate is true, the conditional item is applicable, and its status is given by S: the support column is to be completed in the usual way. Otherwise, the conditional item is not relevant and the N/A answer is to be marked.

A predicate is one of the following:

· An item-reference for an item in the PICS proforma: the value of the predicate is true if the item is marked as supported, and is false otherwise.

· A boolean expression constructed by combining item-references using the boolean operator OR: the value of the predicate is true if one or more of the items is marked as supported, and is false otherwise.

Each item referenced in a predicate, or in a preliminary question for grouped conditional items, is indicated by an asterisk in the Item column.

· PICS proforma - IEEE Std 802.21

· Implementation identification

	Supplier
	

	Contact point for queries about the PICS
	

	Implementation Name(s) and Version(s)
	

	Order information necessary for full identification, e.g. name(s) and version(s) of the machines and/or operating systems(s), system names
	


NOTES

1—Only the first three items are required for all implementations. Other information can be completed as appropriate in meeting the requirement for full identification.

2—The terms Name and Version should be interpreted appropriately to correspond with a supplier’s terminology (e.g., Type, Series, Model).

· Protocol summary

	Identification of Protocol Standard
	IEEE Std 802.21

	Have any exception items been required? 

(See A.3.3; the answer Yes means that the implementation does not conform to IEEE Std 802.21.)
	

	Date of statement (dd/mm/yyyy)
	


· MIH Services configuration

	Item
	MIH Services
	References
	Status
	Support

	*MIH1
	What are the MIH Services supported?

Event Service (ES)
	6.3
	O.1
	Yes o No o

	*MIH2
	Command Service (CS)
	6.4
	O.1
	Yes o No o

	*MIH3
	Information Service (IS)
	6.5
	O.1
	Yes o No o

	MIH4
	Capability Discovery
	6.2.3
	M
	Yes o No o

	MIH5
	Registration Service
	6.2.4
	MIH2:M
	Yes o No o

	MIH6*
	Mobile Initiated Handover
	?????
	O.2
	Yes o No o

	MIH7*
	Network Initiated Handover
	?????
	O.2
	Yes o No o

	
	
	
	
	


· Event Services (ES)

	Item
	ES Feature
	References
	Status
	Support

	ES1
	Event subscription
	6.3.2
	MIH1:M
	Yes o No o

	
	
	
	
	

	ES2
	Link_Detected
	7.3.1
	MIH1:M
	Yes o No o

	ES3
	Link_Up
	7.3.2
	MIH1:M
	Yes o No o

	ES4
	Link_Down
	7.3.3
	MIH1:M
	Yes o No o

	ES5
	Link_Going_Down
	7.3.4
	MIH1:M
	Yes o No o

	ES6
	Link_Event_Rollback
	7.3.5
	ES5:M
	Yes o No o

	ES7
	Link_Parameters_Report
	7.3.6
	MIH1:M
	Yes o No o

	ES8
	Link_PDU_Transmit_Status
	7.3.7
	MIH1:O
	Yes o No o

	ES9
	Link_Handover_Imminent
	7.3.8
	MIH1:O
	Yes o No o

	ES10
	Link_Handover_Complete
	7.3.9
	MIH1:O
	Yes o No o

	ES11
	Link_Event_Subscribe
	7.3.10
	MIH1:M
	Yes o No o

	ES12
	Link_Event_Unsubscribe
	7.3.11
	MIH1:M
	Yes o No o

	
	
	
	
	

	ES13
	MIH_Link_Detected
	7.3.1, 8.6.2.4
	MIH1:M
	Yes o No o

	ES14
	MIH_Link_Up
	7.3.2, 8.6.2.1
	MIH1:M
	Yes o No o

	ES15
	MIH_Link_Down
	7.3.3, 8.6.2.2
	MIH1:M
	Yes o No o

	*ES16
	MIH_Link_Going_Down
	7.3.4, 8.6.2.3
	MIH1:M
	Yes o No o

	ES17
	MIH_Link_Event_Rollback
	7.3.5, 8.6.2.6
	ES16:M
	Yes o No o

	ES18
	MIH_Link_Parameters_Report
	7.3.6, 8.6.2.5
	MIH1:M
	Yes o No o

	ES19
	MIH_Link_PDU_Transmit_Status
	7.3.7
	MIH1:O
	Yes o No o

	ES20
	MIH_Link_Handover_Imminent
	7.3.8, 8.6.2.7
	MIH1:O
	Yes o No o

	ES21
	MIH_Link_Handover_Complete
	7.3.9, 8.6.2.8
	MIH1:O
	Yes o No o

	ES22
	MIH_Event_Subscribe request
	7.3.10, 8.6.1.7
	MIH1:M
	Yes o No o

	ES23
	MIH_Event_Subscribe response
	7.3.11, 8.6.1.8
	MIH1:M
	Yes o No o

	ES24
	MIH_Event_Unsubscribe request
	8.6.1.9
	MIH1:M
	Yes o No o

	ES25
	MIH_Event_Unsubscribe response
	8.6.1.10
	MIH1:M
	Yes o No o

	
	
	
	
	


· Command Services (CS)

	Item
	CS Feature
	References
	Status
	Support

	CS1
	Link_Configure_Thresholds
	7.3.12
	MIH2:M
	Yes o No o

	CS2
	Link_Get_Parameters
	7.3.14
	MIH2:M
	Yes o No o

	CS3
	Link_Action
	7.3.15
	MIH2:M
	Yes o No o

	CS4
	MIH_Link_Configure_Thresholds
	8.6.3.3, 8.6.3.4
	MIH2:M
	Yes o No o

	CS5
	MIH_Link_Get_Parameters
	8.6.3.1, 8.6.3.2
	MIH2:M
	Yes o No o

	CS6
	MIH_Link_Action
	8.6.3.5, 8.6.3.6
	MIH2:M
	Yes o No o

	
	
	
	
	

	CS7
	MIH_Net_HO_Candidate_Query
	7.4.18, 8.6.3.7, 8.6.3.8
	MIH7:M
	Yes o No o

	CS8
	MIH_Net_HO_Commit
	7.4.21, 8.6.3.13, 8.6.3.14
	MIH7:M
	Yes o No o

	
	
	
	
	

	CS9
	MIH_MN_HO_Candidate_Query
	7.4.19, 8.6.3.9, 8.6.3.10
	MIH6:M
	Yes o No o

	CS10
	MIH_MN_HO_Commit
	7.4.22,  ???????
	MIH6:M
	Yes o No o

	CS11
	MIH_MN_HO_Complete
	7.4.24, 8.6.3.17, 8.6.3.18
	MIH6:M
	Yes o No o

	
	
	
	
	

	CS12
	MIH_N2N_HO_Query_Resources
	7.4.20,  8.6.3.11, 8.6.3.12
	MIH2:M
	Yes o No o

	CS13
	MIH_N2N_HO_Commit
	7.4.23, 8.6.3.15, 8.6.3.16
	MIH2:M
	Yes o No o

	CS14
	MIH_N2N_Complete
	7.4.25, 8.6.3.19, 8.6.3.20
	MIH2:M
	Yes o No o

	
	
	
	
	


· Information Services (IS)

	Item
	IS Feature
	References
	Status
	Support

	IS1
	TYPE_IE_NETWORK_TYPE
	6.5.4
	MIH3:M
	Yes o No o

	IS2
	TYPE_IE_OPERATOR_IDENTIFIER
	6.5.4
	MIH3:M
	Yes o No o

	IS3
	TYPE_IE_SERVICE_PROVIDER_IDENTIFIER
	6.5.4
	MIH3:M
	Yes o No o

	IS4
	TYPE_IE_COUNTRY_CODE
	6.5.4
	MIH3:M
	Yes o No o

	IS5
	TYPE_IE_ACCESS_NETWORK_IDENTIFIER
	6.5.4
	MIH3:M
	Yes o No o

	IS6
	TYPE_IE_ACCESS_NETWORK_AUX_ID
	6.5.4
	MIH3:M
	Yes o No o

	IS7
	TYPE_IE_ROAMING_PARTNERS
	6.5.4
	MIH3:M
	Yes o No o

	IS8
	TYPE_IE_COST
	6.5.4
	MIH3:O
	Yes o No o

	IS9
	TYPE_IE_NETWORK_SECURITY
	6.5.4
	MIH3:O
	Yes o No o

	IS10
	TYPE_IE_NETWORK_QOS
	6.5.4
	MIH3:O
	Yes o No o

	IS11
	TYPE_IE_NETWORK_DATA_RATE
	6.5.4
	MIH3:O
	Yes o No o

	IS12
	TYPE_IE_NETWORK_CHANNEL_RANGE
	6.5.4
	MIH3:O
	Yes o No o

	IS13
	TYPE_IE_NETWORK_IP_CONFIG_METHODS
	6.5.4
	MIH3:M
	Yes o No o

	IS14
	TYPE_IE_NETWORK_CAPABILITIES
	6.5.4
	MIH3:M
	Yes o No o

	IS15
	TYPE_IE_NETWORK_SUPPORTED_LCP
	6.5.4
	MIH3:O
	Yes o No o

	IS16
	TYPE_IE_NETWORK_MOBILITY_MGMT_PROT
	6.5.4
	MIH3:O
	Yes o No o

	IS17
	TYPE_IE_POA_MAC_ADDRESS
	6.5.4
	MIH3:O
	Yes o No o

	IS18
	TYPE_IE_POA_LOCATION
	6.5.4
	MIH3:O
	Yes o No o

	IS19
	TYPE_IE_POA_CHANNEL_RANGE
	6.5.4
	MIH3:O
	Yes o No o

	IS20
	TYPE_IE_POA_SYSTEM_INFORMATION
	6.5.4
	MIH3:O
	Yes o No o

	IS21
	TYPE_IE_POA_SUBNET_INFORMATION
	6.5.4
	MIH3:O
	Yes o No o

	IS22
	TYPE_IE_POA_IP_ADDRESS
	6.5.4
	MIH3:O
	Yes o No o

	IS23
	Vendor Specific IEs
	6.5.4
	MIH3:O
	Yes o No o

	
	
	
	
	

	IS24
	TLV Query Method
	6.5.6.2
	MIH3:O3
	Yes o No o

	IS25
	RDF query Method
	6.5.6.3
	MIH3:O3
	Yes o No o

	IS26
	MIH_Get_Information
	7.4.26, 8.6.4.1, 8.6.4.2
	MIH3:M
	Yes o No o

	
	
	
	
	


· MIH Protocol

	Item
	MIH Protocol Feature
	References
	Status
	Support

	MP1
	MIH Protocol Frame
	8.4
	M
	Yes o No o

	MP2
	MIH Protocol Acknowledgement
	8.2.1
	M
	Yes o No o

	MP3
	MIH Protocol State Machine
	8.2.2
	M
	Yes o No o

	MP4
	MIH Protocol Identifiers – MIHF ID
	8.3.1
	M
	Yes o No o

	MP5
	MIH Protocol Identifiers – Transaction ID
	8.3.2
	M
	Yes o No o
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