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1 MIH references in 802.16-2009:

1.1 6.3.2.3.9.26 MIH Initial Request message
The MS sends this message to the BS to deliver an MIH query encapsulated in an MIHF frame.

Code: 31

Attributes are shown in Table 76.

1.2 Table 76 – MIH initial request attributes

1.3 6.3.2.3.9.27 MIH Acknowledge

This message is sent by the BS to the MS to acknowledge a received MIH query encapsulated in an MIHF frame. The response to the query is sent in a later MIH Comeback Response message, and the MS uses a Query ID, received in this MIH Acknowledge message and associated with the MS Initial Request by virtue of the stateful nature of the MIH Acknowledge, to correlate the MIH Initial Request message query with the later response.

Code: 32

Attributes are shown in Table 77.

1.4 Table 77 – MIH acknowledge attributes

1.5 6.3.2.3.9.28 MIH Comeback Response

The BS sends this message to the MS to deliver a query response encapsulated in an MIHF frame.

Code: 33

Attributes are shown in Table 78.
1.6 Table 78 – MIH comeback response attributes

1.7 6.3.2.3.57 MIH Payload Transfer (MOB_MIH-MSG) message

This message shall be transmitted on the Primary Management connection.
1.8 Table 164 – MOB_MIH_MSG message format
The MOB_MIH-MSG shall include the following parameters as encoded as TLV tuples:

MIHF Frame (see 11.1.11)

HMAC/CMAC Tuple (see 11.1.2)

The HMAC/CMAC Tuple shall the be last attribute in the message.

The following parameters may be included in the MOB_MIH-MSG message:

MIHF frame type (see 11.1.11.2)

The MIHF frame type TLV indicates the service type of the MIHF frame TLV.
1.9 6.3.2.3.57 MIH Payload Transfer (MOB_MIH-MSG) message

transmitted on the primary management connection.
1.10 6.3.24 MIHF support

MIHF support is the support of IEEE 802.21 specific features and functions. The IEEE 802.16 entity may send or receive the MOB_MIH-MSG message to or from the peer IEEE 802.16 entity in order to convey MIHF frames carrying the IEEE 802.21 MIH protocol messages.

When MIH query capability during network entry is enabled (refer to 11.4.1 and 11.8.10), PKM messages may be used to exchange MIH frames for MIH queries. The MS may submit an MIH query by sending a PKM-REQ message with code 31 (MIH Initial Request) containing an MIHF frame encapsulating the query. Upon receiving this message the BS acknowledges the request by sending a PKM-RSP message with code 32 (MIH Acknowledge). This message does not contain the response to the MIH query, but contains a Cycle TLV (11.9.38) that indicates when the response is expected to be ready for delivery to the MS. This message also contains a Query ID, which the MS may use to correlate the query with the response, and the delivery method (unicast or broadcast) that the BS will use.

When a unicast delivery method has been negotiated, then if the BS is ready to transmit the MIH response, the BS shall allocate bandwidth for the MS in the UL-MAP in the MAC frame indicated by the Cycle TLV. Upon receiving this UL allocation, the MS shall transmit at least a Bandwidth request PDU. If the MS has no data to transmit, the BR field of the Bandwidth request PDU shall be set to 0. The BS may use the receipt of the Bandwidth request PDU to assert the continued presence of the MS. If the MS does not send at least a Bandwidth Request PDU, the BS shall abort the network entry procedure for the MS, otherwise it shall send a PKM-RSP message with code 33 (MIH Comeback Response) containing the encapsulated MIH response. The MIH Comeback Response message shall also contain the Query ID previously sent in the MIH Acknowledge message, which the MS may use to correlate the MIH response with the MIH query. When a broadcast delivery method has been negotiated, then if the BS is ready to transmit the MIH response, the BS shall transmit an SII-ADV message containing the MIH response in the MAC frame indicated by the Cycle TLV.

If the BS is not ready to transmit the MIH response at the time indicated by the Cycle TLV, the MS and BS shall wait for another cycle and repeat the procedures specified in the preceding paragraph. The maximum number of times the MS and BS shall perform those procedures is determined by the MIH max cycles system parameter (Table 10.1, Table 554).
1.11 11.1.11 MIH message encodings

This TLV is used to carry an MIHF frame. MIHF frames are specified in IEEE Std 802.21.
1.12 11.1.11.1 MIHF frame

An MIHF frame. MIHF frames are specified in IEEE Std 802.21.
1.13 11.1.11.2 MIHF frame type

0: ES/CS MIH Capability Discovery

1: Event Service

2: Command Service

3: Information Service
1.14 11.1.11.3 Query ID

The BS sends this TLV to the MS when it acknowledges receipt of an MIH Initial Request message

encapsulating an MIH query, and sends it again when it sends the MIH response to the MIH query. The MS uses this TLV to correlate the MIH response with the MIH query.
1.15 11.8.10 MIH Capability Supported

Indicates the capability of IEEE 802.21 Media Independent Handover Services. Each bit set to 1 indicates that the corresponding service is supported.

— If bit 0 is set to 1 in the SBC-REQ/RSP message, the BS/MS is permitted to send MOB_MIH-MSG messages (see 6.3.2.3.57) as further indicated through bits 1–3. If bit 0 is set to 0, bits 1–3 shall be set to 0.

— If bit 4 is set to be 1 in the SBC-RSP message, the MS is allowed to transmit an MIH information service request in an MIH Initial Service Request message (see 6.3.2.3.9).

— When bit 5 is set to be 1 in the SBC-RSP message, the MS is allowed to transmit an MIH request for ES/CS Capability discovery in an MIH Initial Service Request message (see 6.3.2.3.9).

Bit 0 = MIH (Media Independent Handover) support

Bit 1 = Event Service support

Bit 2 = Command Service support

Bit 3 = Information Service support

Bit 4 = Information Service support during network entry

Bit 5 = ES/CS capability discovery support during network entry

Bits 6–7: Reserved

1.16 11.9.38 MIH Cycle

This TLV includes the 8 LSB of the absolute frame number of the first frame where the MIH response is

expected to be ready for transmittal to the MS, and the interval between subsequent frames where the MIH response may be transmitted (refer to 6.3.24).

Type 48 PKM-RSP

Bit 8–15: Specify the 8 LSB of the absolute frame number when the

BS may indicate that the MIH response is ready to be delivered to the

MS by allocating bandwidth for the MS in the UL-MAP, if it is

unicasting the MIH response, or when the BS may send an SII-ADV

message including the MIH response (refer to 6.3.24), if the BS is

broadcasting the MIH response.

Bit 0–7: Specify the MIH Cycle Offset. The MIH Cycle Offset is used

to indicate subsequent frames when the BS may allocate bandwidth for

the MS in the UL-MAP or send an SII-ADV message

including the MIH response. The subsequent frames are calculated by

adding multiples of the MIH Cycle Offset to the original absolute

frame number transmission opportunity.
1.17 11.9.39 MIH delivery method and status code

This TLV is used by the MS and BS to negotiate a preferred delivery method (broadcast or unicast). Only the BS may transmit a Status Code value different from 0x00 (Null).

Type 49 PKM-REQ, PKM-RSP

1.18 14.2.5.3 MIH control protocol procedures

The MIH Control Primitives provide transport of IEEE 802.21 MIHF frames between the IEEE 802.16 entity and the NCMS. This enables the NCMS to map between MIHF frames and primitives on the IEEE

802.21 MIH-SAP, consistent with 5.5.3 of IEEE Std 802.21.
1.19 14.2.5.3.1 C-MIH-IND

This primitive used by the IEEE 802.16 entity to indicate on the C-SAP the reception of a MOB_MIH-MSG

on the air interface and to convey the IEEE 802.21 MIHF frame carried in the message to the NCMS.

This primitive is used by the NCMS to request on the C-SAP that the IEEE 802.16 entity transmits a

MOB_MIH-MSG message containing the IEEE 802.21 MIHF frame carried in the primitive.

1.20 Fig. 362 MIH primitive flow between IEEE802.16 entity and NCMS for IEEE 802.21 support

1.21 14.2.5.3.1.2 Semantics of the service primitive

C-MIH-IND

(

Event_Type: MIH-IND,

Destination: NCMS, BS, MS,

Attribute_List:

MIHF frame,

)

MIHF frame

MIHF frame as described in 8.2 of IEEE Std 802.21
1.22 Annex J Handover, Ranging, and MIH procedures

(The ToC says Annex K, but the text is really at Annex J)

J.5 MIH Exchange procedure prior to Authentication
1.23 Fig. J.11 pre-authenticated MIH exchange using broadcast delivery method

1.24 Fig. J.12 pre-authenticated MIH exchange using unicast delivery method

2 MIH references in P802.16mD5:

2.1 16.2.3.4 AAI_SBC-REQ: Table 684—AMS Capabilities to be transmitted to ABS
MIH Capability Supported

If bit #0=1, the capability of IEEE 802.21 Media Independent Handover Services supports.
2.2 16.2.3.5 AAI_SBC-RSP: Table 686—AMS Capabilities to be confirmed by ABS
MIH Capability Supported

If bit #0=1, the capability of IEEE 802.21 Media Independent Handover Services supports.

2.3 16.2.3.29 L2 Transfer message (AAI_L2_XFER)

The AAI provides a generic MAC control message called AAI_L2_XFER. This message acts as a generic service carrier for various services including, but not limited to:

Device provisioning bootstrap message to AMS, GPS assistance delivery to AMS, ABS(es) geo-location unicast delivery to AMS, 802.21 MIH transfer, messaging service etc.

2.4 Table 716—AAI_L2-XFER
The enumeration of Transfer-Type is as follows:
g)Transfer-Type = 7: MIH Frame

i)Sub-Type =1 : ES/CS MIH Capability Discovery

ii)Sub-Type =2 : Event Service

iii)Sub-Type = 3 : Command Service

iv)Sub-Type = 4 : Information Service

2.5 16.2.6.5.1 Inter-RAT Capability Negotiation: Table 772—Inter-RAT capability parameters
MIH Capability Supported: Indicates the capability of IEEE 802.21 Media Independent Handover Services. The detail value is TBD

Scope: AAI_SBC-REQ, AAI_SBC-RSP

2.6 16.2.6.5.2 Inter-RAT Handover Procedure: 16.2.6.5.2.1 Network topology acquisition: 16.2.6.5.2.1.2 Active Other RAT Discovery: 16.2.6.5.2.1.2.1 Active Other RAT Discovery with MIHF Support

The AAI entity may send or receive a generic MAC container to or from the peer AAI entity in order to convey MIHF frames carrying the 802.21 MIH protocol messages. When MIH query capability during network entry is enabled, which is notified with MIH Capability Supported TLV in AAI_SBC-REQ/RSP, PKM messages may be used to exchange MIH frames for MIH queries. The AMS may submit an MIH query by sending a AAI_PKM-REQ message with MIH Initial Request code containing an MIHF frame encapsulating the query. Upon receiving this message the ABS acknowledges the request by sending an AAI_PKM-RSP message with MIH Acknowledge code. This message does not contain the response to the MIH query, but contains a Cycle TLV which indicates when the response is expected to be ready for delivery to the AMS. This message also contains a Query ID, which the AMS may use to correlate the query with the response, and the delivery method (unicast or broadcast) that the ABS should use. When a unicast delivery method has been negotiated, then if the ABS is ready to transmit the MIH response, the ABS shall allocate bandwidth for the AMS in the A-MAP in the MAC frame indicated by the Cycle TLV. Upon receiving this UL allocation, the AMS shall transmit at least a Bandwidth request PDU. If the AMS has no data to transmit, the BR field of the Bandwidth request PDU shall be set to 0. The ABS may use the receipt of the Bandwidth request PDU to assert the continued presence of the AMS. If the AMS does not send at least a Bandwidth Request PDU, the ABS shall abort the network entry procedure for the AMS, otherwise it shall send an AAI_PKM-RSP message

with MIH Comeback Response code containing the encapsulated MIH response. The MIH Comeback Response message shall also contain the Query ID previously sent in the MIH Acknowledge message, which the AMS may use to correlate the MIH response with the MIH query. When a broadcast delivery method has been negotiated, then if the ABS is ready to transmit the MIH response, the ABS shall transmit an AAI_SII-ADV message containing the MIH response in the MAC frame indicated by the Cycle TLV. If the ABS is not ready to transmit the MIH response at the time indicated by the Cycle TLV, the AMS and ABS shall wait for another cycle and repeat the procedures specified in the preceding paragraph. The maximum number of times the AMS and ABS shall perform those procedures is determined by the MIH max cycles system parameter.

2.7 16.2.6.5.2.1.2.3 Generic Active Network Discovery and Selection Procedure: Figure 416—Generic target RAT discovery and selection procedure
During the target RAT selection process, the AMS may communicate with an information repository using its 16m connection to obtain operator-defined rules and preferences that affect the inter-RAT handoff decisions. The handoff policy may be pre-provisioned in the AMS and may be updated when AMS requests the information repository for network discovery and selection information. The target RAT discovery and selection procedure is shown in Figure 416.

6)The AMS requests more information from the information repository. This can be a unicast information retrieval using MIH messages.
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