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3. [bookmark: _Toc428183745]Introduction
In recent days, networks with various communication technologies have appeared, interferences between wireless access networks have increased, and thus resource management in heterogeneous networks is needed. For example, 2.4GHz band is used by WLAN devices and WPAN devices such as Bluetooth devices, and 5GHz band is used by WLAN devices and cordless phones. Moreover, 5GHz band is considered for use of long term evolution (LTE) technology, and therefore interference in 5GHz band is expected to increase.
Media independent service (MIS) framework of IEEE 802.21 standard can be a common platform to support resource management in heterogeneous networks. MIS framework of IEEE 802.21 standard supports seamless handover in heterogeneous networks by using media independent event service (MIES), media independent command service (MICS), and media independent information service (MIIS). MIES primitives and messages help mobile node (MN) to monitor link status (e.g., signal strength and data rate), and MICS primitives and messages helps MN to control its link layers (physical layer and data link layer) for seamless handover in heterogeneous networks. It is possible to expect that MIS framework enables MN to monitor link status and control radio resources (e.g., frequency, time, and power) for radio resource management. MIIS primitives and messages are used to transfer network configuration information for handover in heterogeneous networks, and thus they can be used to provide network configuration for radio resource allocations in heterogeneous networks. Thus, MIS framework is appropriate for resource management in heterogeneous networks that use various communication technologies and various frequency bands.

[bookmark: _Toc428183746]Service scenarios and call flows
[bookmark: _Toc392487757]High level illustration 
[bookmark: _Toc382509112]Figure 1 shows media independent service framework for resource management in heterogeneous networks. Point of attachment (PoA) Controller (i.e., access point (AP) controller) can control resources of PoS(PoA)s that use various communication technologies (e.g., WLAN, Wi-Fi Direct, Bluetooth, and LTE) by using MICS message. PoS(PoA)s can use different communication technologies and share its link status by using MIES message. PoA Controller can be implemented as MIS point of service (PoS).
The following entities are equipped with MIS function (MISF).
1. [bookmark: _Toc402508847][bookmark: _Toc402520504][bookmark: _Toc428183514][bookmark: _Toc428183747]MN-A: a user device, such as a smart phone, which equips radio interfaces of multiple radio access technologies
a) [bookmark: _Toc402508848][bookmark: _Toc402520505][bookmark: _Toc428183515][bookmark: _Toc428183748]PoS(PoA)A: a PoS with PoA, such as base station (BS) in cellular networks or access point (AP) in WLAN, which is a network entity that establishes link connection with the MN
b) [bookmark: _Toc402508849][bookmark: _Toc402520506][bookmark: _Toc428183516][bookmark: _Toc428183749] PoS(PoA)-B: PoS(PoA)-A’s neighboring PoS(PoA) that can interfere with MN or PoS(PoA)-A
c) [bookmark: _Toc402508850][bookmark: _Toc402520507][bookmark: _Toc428183517][bookmark: _Toc428183750]PoA Controller: a network entity that can manage radio resources of PoS(PoA)-A
d) [bookmark: _Toc402508851][bookmark: _Toc402520508][bookmark: _Toc428183518][bookmark: _Toc428183751]Information Server: a server that manages configuration information on PoS(PoA)s’ radio resource allocations 
PoS(PoA)-A is able to trigger radio resource management of its own link based on monitored link status by MN, itself, or PoS(PoA)-B. PoA Controller is also able to trigger radio resource management of PoS(PoA)-A’s link.
1. [bookmark: _Toc402508852][bookmark: _Toc402520509][bookmark: _Toc428183519][bookmark: _Toc428183752]PoS(PoA)-A may manage its own radio resources based on its own link status.
f) [bookmark: _Toc402508853][bookmark: _Toc402520510][bookmark: _Toc428183520][bookmark: _Toc428183753]PoS(PoA)-A may manage its own radio resources based on link status of MN.
g) [bookmark: _Toc402508854][bookmark: _Toc402520511][bookmark: _Toc428183521][bookmark: _Toc428183754]PoS(PoA)-A may manage its own radio resources based on link status or resource allocations of PoS(PoA)-B.
h) [bookmark: _Toc402508855][bookmark: _Toc402520512][bookmark: _Toc428183522][bookmark: _Toc428183755]PoS(PoA)-A may manage its own radio resources based on configuration information from Information Server.
i) [bookmark: _Toc402508856][bookmark: _Toc402520513][bookmark: _Toc428183523][bookmark: _Toc428183756]PoA Controller may request radio resource management of PoS(PoA)-A based on link status or resource allocations of PoS(PoA)s (e.g., PoS(PoA)-A and PoS(PoA)-B) that are managed by PoA Controller.
j) [bookmark: _Toc402508857][bookmark: _Toc402520514][bookmark: _Toc428183524][bookmark: _Toc428183757]PoA Cntroller may request radio resource management of PoS(PoA)-A based on configuration information from Information Server.

[image: ]
[bookmark: _Toc382297440][bookmark: _Toc382509114]Figure 1—Media independent service framework for resource management in heterogeneous networks

[bookmark: _Toc387205371][bookmark: _Toc387205657][bookmark: _Toc392487758]
Stages for radio resource allocations
Radio resource allocation of radio access network comprises four stages as shown in Figure 2. 
1. In the first stage, PoS(PoA)’s radio resource allocation is decided by PoS(PoA) or PoA Controller based on PoA’s link status or radio resource allocation of PoS(PoA)’s neighboring radio access networks. 
2. In the second stage, MN prepares to connect to radio access network with newly allocated radio resources. 
3. In the third stage, PoS(PoA)’s radio resources (e.g., frequency, time, and power) are allocated by PoS(PoA) or PoA Controller. 
4. In the last stage, PoS(PoA) reports its allocated radio resources to Information Server, PoA Controller, and neighboring PoS(PoA)s.


[image: ]
Figure 2—Stages for radio resource allocation of radio access network

Signal flows
[bookmark: _Toc392487759]Stage 1: decision of PoS(PoA)’s radio resource allocation
PoS(PoA) itself can decide allocation of its own radio resources. Otherwise, PoA Controller can decide radio resource allocations for PoS(PoA) on behalf of PoS(PoA). For this stage, Link_Resource_Report and MIS_Resource_Report primitives/messages are proposed as new primitives and messages.

[bookmark: _Toc392487760]Decision by PoS(PoA) based on link status of PoS(PoA)
PoS(PoA) (e.g., PoS(PoA)-A) can decide its radio resources based on its link status, as shown in Figure 3. For this case Link_Parameter_Report and MIS_Link_Parameter_Report primitives in IEEE 802.21 standard and messages can be used.

[image: ]
Figure 3—PoS(PoA)-A decides its radio resource allocation based on its link status
 
1. Neighboring PoS(PoA)s or MNs may interfere with PoS(PoA)-A.
2. PoS(PoA)-A’s link layer informs PoS(PoA)-A’s MISF (Media Independent Services Function) of bad link status (e.g., low data rate) by using Link_Paramters_Report.indication primitive.
3. PoS(PoA)-A’s MISF informs PoS(PoA)-A’s MIS user of bad link status by using MIS_Link_Parameters_Report.indication primitive. 
4. Based on link status, PoS(PoA)-A’s MIS user determines radio resource allocation for PoS(PoA)-A.

[bookmark: _Toc387998832][bookmark: _Ref388348441][bookmark: _Toc393235761]—Link events
	Link event name
	Link event type
	Description
	Defined in

	Link_Parameters_Report
	Link parameters
	Link parameters have crossed pre-specified thresholds.
	7.3.4
IEEE 802.21 Revision



[bookmark: _Toc387998833][bookmark: _Toc393235762]—MIS events
	MIS event name
	(L) ocal
(R) emote
	Description
	Defined
in

	MIS_Link_Parameters_Report
	L, R
	Link parameters have crossed a specified thresh- old and need to be reported.
	7.3.4
IEEE 802.21 Revision



[bookmark: _Toc392487761]Decision by PoS(PoA) based on link status of MN
PoS(PoA) (e.g., PoS(PoA)-A) can decide its radio resource allocation based on link status of MN. MN may experience bad link status due to some reasons (e.g., radio interference) as shown in Figure 4. In this case, if MN (e.g., MN-A) reports its link status to PoS(PoA) by using Link_Parameter_Report and MIS_Link_Parameter_Report primitives/messages in IEEE 802.21 standard, PoS(PoA) can allocate appropriate radio resources for MN. 

[image: ][image: ]
Figure 4—PoS(PoA)-A decides its radio resource allocation based on link status of MN

1. MN-A is an MN connecting to PoS(PoA)-A that needs to allocate appropriate radio resources. MN-A’s link layer sends Link_Parameters_Report.indication primitive to MN-A’s MISF. 
2. MN-A’s MISF sends MIS_Link_Parameters_Report indication message to PoS(PoA)-A’s MISF. 
3. PoS(PoA)-A’s MISF informs PoS(PoA)-A’s MIS user of MN’s link status by using MIS_Link_Parameters_Report.indication primitive.
4. PoS(PoA)-A’s MIS user can decide its radio resource allocation based on link status of MN-A.



[bookmark: _Toc392487762]Decision by PoS(PoA) based on reports from neighboring PoS(PoA)
PoS(PoA) can decide its radio resource allocations based on reports from neighbouring PoS(PoA) as shown in Figures 5 and 6. If PoS(PoA) (e.g., Pos(PoA)-A) and neighbouring PoS(PoA) (e.g., PoS(PoA)-B) use the same radio resources, they interfere with each other and need to reallocate their radio resources for improving their link status. The PoS(PoA)-B is neighbouring PoS(PoA) of PoS(PoA)-A that needs to allocate appropriate radio resources. PoS(PoA)-B can report its link status and radio resource allocation. To report PoS(PoA)-B’s link status, Link_Parameters_Report and MIS_Link_Parameters_Report primitives/messages in IEEE 802.21 standard are used as shown in Figure 5 a).
1. PoS(PoA)-B’s link layer sends Link_Parameters_Report.indication primitive to PoS(PoA)-B’s MISF to report link status of PoS(PoA)-B. 
2. PoS(PoA)-B’s MISF sends MIS_Link_Parameters_Report indication message to PoS(PoA)-A’s MISF. 
3. PoS(PoA)-A’s MISF informs PoS(PoA)-A’s MIS user of PoS(PoA)-B’s link status by using MIS_Link_Parameters_Report.indication primitive.
4. PoS(PoA)-A’s MIS user decides radio resource allocation for PoS(PoA)-A.

[image: ][image: ]
Figure 5 a)—PoS(PoA)-A decides its radio resource allocation based on link status reports of PoS(PoA)-B

To report information on PoS(PoA)-B’s allocated radio resources (e.g., frequency bands and transmit power), MIS_ Resource_Report primitive/message is proposed as a new primitive/message. PoS(PoA)-A decides its radio resource allocation based on radio resource allocation reports of PoS(PoA)-B as shown in Figure 65 b).
1. PoS(PoA)-B’s MIS user sends MIS_Resource_Report.request to PoS(PoA)-B’s MISF to report allocated radio resources of PoS(PoA)-B. 
2. PoS(PoA)-B’s MISF sends MIS_Resource_Report request message to PoS(PoA)-A’s MISF.
3. PoS(PoA)-A’s MISF informs PoS(PoA)-A’s MIS user of PoS(PoA)-B’s allocated radio resources by using MIS_Resource_Report.indication primitive.
4. PoS(PoA)-A’s MIS user decides radio resource allocation for PoS(PoA)-A.
5. PoS(PoA)-A’s MIS user sends MIS_Resource_Report.response to PoS(PoA)-A’s MISF.
6. PoS(PoA)-A’s MISF sends MIS_Resource_Report response message to PoS(PoA)-B’s MISF.
7. PoS(PoA)-B’s MIS user receives result of PoS(PoA)-A’s updating on allocated radio resources of PoS(PoA)-B by MIS_Resource_Report.confirm.

[image: ][image: ]
Figure 65 b)—PoS(PoA)-A decides its radio resource allocation based on radio resource allocation reports of PoS(PoA)-B

· New commands
—MIS commands
	MIS command
	(L) ocal,
(R) emote
	Description
	Defined
in

	MIS_ Resource_Report
	L, R
	Command  to Indicate allocated radio resources (e.g., frequency, time, and transmit power)
	5.4.2.3.1
IEEE802.21.1



· New primitive/message
—MIS_SAP primitives
	Primitives/Messages
	Service
category
	Description
	Defined
in

	MIS_Resource_Report
	command
	This primitive/message is to Indicate allocated radio resources (e.g., frequency, time, and transmit power)
	5.4.2.3.1
IEEE802.21.1




[bookmark: _Toc392487763]Decision by PoS(PoA) based on configuration information from Information Server
PoS(PoA) can query configuration information to Information Server, and then allocate its own radio resources based on the configuration information as shown in Figure 76. PoS(PoA) can request configuration information such as network type (e.g., IEEE 802.11 and CDMA), frequency bands, and location information of neighboring PoS(PoA)s to Information Server. Based on configuration information from Information Server, PoS(PoA) can allocate its own radio resources. To query configuration information, MIS_Get_Information primitives/messages that are primitives/messages in IEEE 802.21-20089 standard can be used. 

[image: ][image: ]
Figure 76—PoS(PoA)-A decides its radio resource allocation based on configuration information from Information Server

1.  PoS(PoA)-A’s MIS user sends MIS_Get_Information.request primitive to PoS(PoA)-A’s MISF for requesting information on allocated resources of PoS(PoA)-A’s neighboring PoS(PoA)s.
2. PoS(PoA)-A’s MISF sends MIS_Get_information request message to MISF of Information Server.
3. MIS user of Information Server recognizes that PoS(PoA)-A requests configuration information of PoS(PoA)s in neighborhood with PoS(PoA)-A by receiving MIS_Get_Information.indication primitive. 
4. MIS user of Information Server sends MIS_Get_Information.response primitive to MISF of Information Server. 
5. MISF of Information Server sends MIS_Get_Information response message to PoS(PoA)-A’s MISF.
6. PoS(PoA)-A’s MIS user receives configuration information of PoS(PoA)-A’s neighboring PoS(PoA)s by MIS_Get_Information.confirm primitive. 
7. PoS(PoA)-A’s MIS user decides radio resource allocation for PoS(PoA)-A.

[bookmark: _Toc387998844][bookmark: _Toc393235773]—MIS_SAP primitives
	Primitives/Messages
	Service
category
	Description
	Defined
in

	MIS_Get_Information
	Information
	Request to get information from repository
	7.4.25
IEEE802.21 Revision



[bookmark: _Toc392487764]Decision by PoA Controller based on reports from PoS(PoA)s 
PoA Controller also can decide radio resource allocation for PoS(PoA) based on reports about link status or radio resource allocation of PoS(PoA)s controlled by PoA Controller, as shown in Figures 87 and 9. The PoS(PoA)-B is PoS(PoA) controlled by PoA Controller. PoS(PoA)-B can report its link status and radio resource allocation to PoA Controller, and then PoA Controller can allocate radio resources for PoS(PoA)-A. To report PoS(PoA)-B’s link status, Link_Parameters_Report and MIS_Link_Parameters_Report primitives/messages in IEEE 802.21 standard are used as shown in Figure 87 a).
[image: ][image: ]
Figure 87 a)—PoA Controller decides PoS(PoA)-A’s radio resource allocation based on link status reports of PoS(PoA)-B

1. PoS(PoA)-B’s link layer sends Link_Parameters_Report.indication primitive to PoA-B’s MISF for reporting link status of PoS(PoA)-B.
2. PoS(PoA)-B’s MISF sends MIS_Link_Parameters_Report indication message to MISF of PoA Controller. 
3. PoA Controller’s MISF informs PoA Controller’s MIS user of PoS(PoA)-B’s link status by using MIS_Link_Parameters_Report.indication primitive. 
4. MIS user of PoA Controller can decide PoS(PoA)-A’s radio resource allocation based on link status of PoS(PoA)-B.

To report information on PoS(PoA)-B’s allocated radio resources (e.g., frequency bands and transmit power), MIS_Resource_Report primitive/message is proposed as a new primitive/message. PoA Controller decides PoS(PoA)-A’s radio resource allocation based on radio resource allocation reports of PoS(PoA)-B as shown in Figure 97 b).
1. PoS(PoA)-B’s MIS user sends MIS_Resource_Report.request to PoS(PoA)-B’s MISF to report allocated radio resources of PoS(PoA)-B. 
2. PoS(PoA)-B’s MISF sends MIS_Resource_Report request message to MISF of PoA controller.
3. PoA Controller’s MISF informs PoA controller’s MIS user of PoS(PoA)-B’s allocated radio resources by using MIS_Resource_Report.indication primitive.
4. PoA Controller’s MIS user decides radio resource allocation for PoS(PoA)-A.
5. PoA Controller’s MIS user sends MIS_Resource_Report.response to PoA Controller’s MISF.
6. PoA Controller’s MISF sends MIS_Resource_Report response message to PoS(PoA)-B’s MISF.
7. PoS(PoA)-B’s MIS user receives result of PoA Controller’s updating on allocated radio resources of PoS(PoA)-B by MIS_Resource_Report.confirm.
[image: ][image: ]
Figure 97 b)—PoA Controller decides PoS(PoA)-A’s radio resource allocation based on radio resource allocation reports of PoS(PoA)-B

[bookmark: _Toc392487765]Decision by PoA Controller based on configuration information from Information Server
PoA Controller can query configuration information to Information Server, and then allocate radio resources for PoS(PoA) as shown in Figure 108. PoA Controller can request configuration information such as network type, frequency bands, and location information of PoS(PoA)s controlled by PoA Controller to Information Server. Based on configuration information from Information Server, PoA Controller can allocate appropriate radio resources of PoS(PoA). To query configuration information, MIS_Get_Information primitives/messages that are primitives/messages in IEEE 802.21-20089 standard can be used. 
1. MIS user of PoA Controller sends MIS_Get_Information.request primitive to MISF of PoA Controller.
2. MISF of PoA Controller sends MIS_Get_information request message to MISF of Information Server.
3. MIS user of Information Server recognizes that PoA Controller requests configuration information of PoS(PoA)s controlled by PoA Controller with MIS_Get_Information.indication primitive. 
4. MIS user of Information Server sends MIS_Get_Information.response primitive to MISF of Information Server. 
5. MISF of Information Server sends MIS_Get_Information response message to MISF of PoA Controller.
6. MIS user of PoA Controller receives configuration information of PoS(PoA)s controlled by PoA Controller with MIS_Get_Information.confirm primitive.
7. MIS user of PoA Controller decides radio resource allocation for PoS(PoA)-A.

[image: ][image: ]
Figure 108—PoA Controller decides PoS(PoA)-A’s radio resource allocation based on configuration information from Information Server

[bookmark: _Toc392487766]Stage 2: preparation of MN’s connection with newly allocated radio resources
Before PoS(PoA) allocates new radio resources, MN needs to prepare changing its connection with newly allocated radio resources of PoS(PoA) that MN connects to. MN can receive information on new radio resources from PoA Controller or PoS(PoA) that MN connects to before performing radio resource allocation. For this stage, MIS_Link_Preparation primitive/message is proposed as new primitive and message.

[bookmark: _Toc392487767]Request for preparation of MN’s connection from PoS(PoA)
PoS(PoA) requests MN to prepare connection with newly allocated radio resources by using MIS_Link_Preparation primitive/message that is newly proposed, as shown in Figure 119. The primitive and message of MIS_Link_Preparation include information on PoS(PoA)’s newly allocated radio resources (e.g., frequency band and transmit power). The MN-A connects to PoS(PoA)-A, and thus MN-A can be requested to prepare connection with new radio resources by PoS(PoA)-A. 
[image: ][image: ]
Figure 119—PoS(PoA)-A requests MN-A to prepare connection with newly allocated radio resources

1. PoS(PoA)-A’s MIS user sends MIS_Link_Preperation.request primitive to PoS(PoA)-A’s MISF.
2. PoS(PoA)-A’s MISF sends MIS_Link_Preparation request message to MN-A’s MISF.
3. MN-A’s MIS user is informed of new radio resources to prepare MN’s connection by Link_Preparation.indication primitive.
4. MN-A prepares the connection with new radio resources.
5. MN-A’s MIS user sends MIS_Link_Preparation.response to MN-A’s MISF.
6. MN-A’s MISF sends MIS_Link_Preparation response message to PoS(PoA)-A’s MISF.
7. PoS(PoA)-A’s MIS user receives result of preparing MN-A’s connection with new radio resources by MIS_Link_Preparation.confirm.

· New commands
—MIS commands
	MIS command
	(L) ocal,
(R) emote
	Description
	Defined
in

	MIS_Link_Preparation
	L, R
	Command  to request MN to prepare connection with newly allocated radio resources
	5.4.2.3.2
IEEE802.21.1



· New primitive/message
—MIS_SAP primitives
	Primitives/Messages
	Service
category
	Description
	Defined
in

	MIS_Link_Preparation
	Command
	This primitive/message is to request MN to prepare connection with newly allocated radio resources
	5.4.2.3.2
IEEE802.21.1



[bookmark: _Toc392487768]Request for preparation of MN’s connection from PoA Controller
PoA Controller also can request MN to prepare connection with newly allocated resources by using MIS_Link_Preparation primitive/message that is newly proposed, as shown in Figure 120. 

[image: ][image: ]
Figure 1210—PoA Controller requests MN-A to prepare connection with newly allocated radio resources

1. MIS user of PoA Controller sends MIS_Link_Preperation.request primitive to MISF of PoA Controller.
2. MISF of PoA Controller sends MIS_Link_Preparation request message to MN-A’s MISF.
3. MN-A’s MIS user is informed of new radio resources to prepare MN’s connection by Link_Preparation.indication primitive.
4. MN-A prepares the connection with new radio resources.
5. MN-A’s MIS user sends MIS_Link_Preparation.response to MN-A’s MISF.
6. MN-A’s MISF sends MIS_Link_Preparation response message to MISF of PoA Controller.
7. MIS user of PoA Controller receives result of preparing MN-A’s connection with new radio resources by MIS_Link_Preparation.confirm.

[bookmark: _Toc392487769]Stage 3: Allocation of PoS(PoA)’s Radio Resources
In this stage, PoS(PoA)’s radio resources are allocated by PoS(PoA) or PoA Controller. For this stage, MIS_Resource_Allocation and Link_Resource_Allocation primitives/messages are newly proposed for allocating radio resources of PoS(PoA).

[bookmark: _Toc392487770]PoS(PoA)’s radio resource allocation by PoS(PoA)
PoS(PoA) itself can allocate its radio resources, as shown in Figure 131. MIS_Resource_Allocation.request and Link_Resource_Allocation.request primitives are new primitives for allocating radio resources and include parameters that represent radio resources (e.g., frequency band, and transmit power, and time slot).
1. PoS(PoA)’s MIS user sends MIS_Resource_Allocation.request primitive to PoS(PoA)’s MISF.
2. PoS(PoA)’s link layer receives information on radio resources for allocation by Link_Resource_Allocation.request primitive.
3. PoS(PoA)’s link layer allocates its own radio resources. 
4. After PoS(PoA)’s link layer allocates radio resources, PoS(PoA)’s link layer sends Link_Resource_Allocation.confirm primitive to PoS(PoA)’s MISF.
5. Result of radio resource allocation is reported to PoS(PoA)’s MIS user by  MIS_Resource_Allocation.confirm primitive. 
Link_Resource_Allocation.confirm and MIS_Resource_Allocation.confirm should include a parameter to present result (e.g., success or fail) of radio resource allocation.


[image: ][image: ]
Figure 131—PoS(PoA) allocates its own radio resources

· New commands
—Link commands
	Link command
	Description
	Defined
 in

	Link_Resource_Allocation
	Command  to request for allocating radio resources (e.g., frequency, time, and transmit power) 
	5.4.2.3.3
IEEE802.21.1



—MIS commands
	MIS command
	(L) ocal,
(R) emote
	Description
	Defined
in

	MIS_Resource_Allocation
	L, R
	Command  to request for allocating radio resources (e.g., frequency, time, and transmit power)
	5.4.2.3.3
IEEE802.21.1



· New primitive/message
—MIS_LINK_SAP primitives
	Primitives
	Service
category
	Description
	Defined
in

	Link_Resource_Allocation 
	Command
	request for allocating radio resources (e.g., frequency, time, and transmit power)
	5.4.2.3.3
IEEE802.21.1



—MIS_SAP primitives
	Primitives/Messages
	Service
category
	Description
	Defined
in

	MIS_Resource_Allocation
	Command
	This primitive/message is to request for allocating radio resources (e.g., frequency, time, and transmit power)
	5.4.2.3.3
IEEE802.21.1




[bookmark: _Toc392487771]PoS(PoA)’s radio resource allocation by PoA Controller
MIS user of PoA Controller can request PoS(PoA)’s link layer to allocate radio resources as shown in Figure 142. MIS_Resource_Allocation.request and Link_Resource_Allocation.request primitives are new primitives for PoS(PoA) Controller to allocate radio resources of PoS(PoA).
1. MIS user of PoA Controller sends MIS_Resource_Allocation.request primitive to MISF of PoA Controller.
2.  MISF of PoA Controller sends MIS_Resource_Allocation request message to PoS(PoA)’s MISF.
3. PoS(PoA)’s link layer receives information on radio resources for allocation by Link_Resource_Allocation.
4. PoS(PoA)’s link layer allocates its own radio resources. 
5. PoS(PoA)’s link layer sends Link_Resource_Allocation.confirm to PoS(PoA)’s MISF.
6. PoS(PoA)’s MISF sends MIS_Response_Allocation response message to MISF of PoA Controller.
7. MIS user of PoA Controller receives report on the result of PoS(PoA)’s radio resource allocation.

[image: ][image: ]
Figure 142—PoA Controller allocates radio resources for PoS(PoA)


[bookmark: _Toc392487772]Stage 4: Report of PoS(PoA)’s allocated radio resources
After radio resource allocation of PoS(PoA), PoS(PoA) should report its updated radio resources to other network entities such as neighboring PoS(PoA), PoA Controller, and Information Server, as shown in Figure 153. MIS_Resource_Report is new primitive/message for reporting PoS(PoA)’s updated radio resource allocation. This includes parameters that represent updated radio resources of PoS(PoA).
* Pre-existing Link_Parameter_Report and MIS_Link_Paramenter_Report primitives/messages are defined for indicating changes in link conditions that have crossed pre-configured threshold levels. However, MIS_Resource_Report primitive/message is defined for reporting allocated radio resources. Therefore,   Pre-existing Link_Parameter_Report and MIS_Link_Paramenter_Report are totally different from MIS_Resource_Report primitive/message. 
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Figure 153—PoS(PoA) reports its radio resources to other its updated radio resources to other network entities

1. PoS(PoA)’s MIS user sends MIS_Resource_Report.request primitive to PoS(PoA)’s MISF.
2. PoS(PoA)’s MISF sends MIS_Resource_Report request message to MISF of other network entities (e.g., neighboring PoS(PoA), PoA Controller and Information Server).
3. MIS user of other network entities updates information on PoS(PoA)’s radio resource allocation by MIS_Resource_Report.indication primitive. 
4. As response to update report, MIS user of other network entities sends MIS_Resource_Report.response to MISF of other network entities. 
5. MISF of other network entities sends MIS_Resource_Report response message to PoS(PoA)’s MISF.
6. PoS(PoA)’s MIS user is informed by MIS_Resource_Report.confirm primitive whether other network entities update PoS(PoA)’s radio resource allocation or not.


[bookmark: _Toc428183525]Service specific primitives


[bookmark: _Toc428183758]Service specific MIS_LINK_SAP primitives 

Link_Resource_Allocation
Link_Resource_Allocation.request
Function
This primitive is used by the MISF to request the link layer to allocate radio resources (e.g., frequency and transmit power).
Semantics of service primitive
Link_Resource_Allocation.request	(
Resource_Config
	)
Parameters:
	Name
	Data type
	Description

	Resource_Config
	SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
	Configuration information for allocating radio resources (e.g., frequency and transmit power)



When generated
The MISF generates this primitive upon request from the MIS user to perform allocation of radio resources (e.g., frequency and transmit power).
Effect on receipt
Upon receipt of this primitive, the link-layer technology performs allocation of radio resources in accordance with the procedures specified by the relevant standards organization.

Link_Resource_Allocation.confirm
Function
This primitive is used by link-layer technologies to provide an indication of the result of the allocation of radio resources.
Semantics of service primitive
Link_Resource_Allocation.confirm	(
Status
)
Parameters:
	Name
	Data type
	Description

	Status
	STATUS
	Status of the operation.



When generated
The link-layer technology generates this primitive to communicate the result of the allocation of radio resources.
Effect on receipt
Upon receipt of this primitive, the MISF generates MIS_Resource_Allocation.response primitive to send an indication of the result of allocation of radio resources to an MIS user.


[bookmark: _Toc372021543][bookmark: _Toc382860180][bookmark: _Toc393296914][bookmark: _Toc428183759]Service specific MIS_SAP primitives

MIS_Resource_Allocation
MIS_Resource_Allocation.request
Function
MIS_Resource_Allocation.request is used for an MIS user to request an MISF to allocate radio resources (e.g., frequency and transmit power).
Semantics of service primitive
MIS_Resource_Allocation.request (
				        DestinationIdentifier,
				        Resource_Config_List
				        )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies PoS(PoA) to allocated radio resources. 

	Resource_Config_List
	LIST(
SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
)
	Configuration information list for allocating radio resources (e.g., frequency and transmit power).


When generated
This primitive is invoked by MIS user when it needs to allocate radio resources (e.g., frequency and transmit power).
Effect on receipt
On receipt, the local MISF sends an MIS_Resource_Allocation request message to the destination MISF, or the local MISF sends an Link_Resource_Allocation.request primitive to the local link layer.

MIS_Resource_Allocation.indication
Function
This primitive is used by an MISF to notify an MIS user that an MIS_Resource_Allocation request message has been received. 
Semantics of service primitive
MIS_Resource_Allocation.indication (
				             SourceIdentifier,
				            Resource_Config_List
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF.

	Resource_Config_List
	LIST(
SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
)
	Configuration information list for allocating radio resources (e.g., frequency and transmit power).


When generated
 This primitive is generated by the remote MISF when an MIS_Resource_Allocation request message is received
Effect on receipt
The remote MIS user will perform necessary actions to process the radio resource allocation request and respond with an MIS_Resource_Allocation.response.

MIS_Resource_Allocation.response
Function
This primitive is used by an MIS user to send the processing status of a received resource allocation request.
Semantics of service primitive
MIS_Resource_Allocation.response (
				             DestinationIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies a remote MISF, which will be the destination of this response.

	Status
	STATUS
	Status of operation


When generated
This primitive is invoked by the MIS user to report back the result after completing the processing of a resource allocation request. 
Effect on receipt
Upon receipt, the local MISF sends an MIS_Resource_Allocation response message to the destination MISF.

MIS_ Resource_Allocation.confirm
Function
This primitive is used by the local MISF to convey the result of a resource allocation request to an MIS user. 
Semantics of service primitive
MIS_Resource_Allocation.confirm (
				             SourceIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF..

	Status
	STATUS
	Status of operation



When generated
This primitive is used by an MISF to notify an MIS user the result of an MIS_Resource_Allocation.request.
Effect on receipt
Upon receipt, the MIS user can determine the result of resource allocation request.

MIS_Resource_Report
MIS_Resource_Report.request
Function
MIS_Resource_Report.request indicates information on allocated radio resources of a PoS(PoA).
Semantics of service primitive
MIS_Resource_Report.request (
				        DestinationIdentifier, 
				        Resource_Info
				        )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies the remote MISF to receive information on allocated radio resources. 

	Resource_Info
	SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
	Information on allocated radio resources (e.g., frequency and transmit power).


When generated
This primitive is invoked by an MIS user when it needs to report information on allocated radio resources.
Effect on receipt
On receipt, the local MISF sends an MIS_Resource_Report request message to the destination MISF.

MIS_Resource_Report.indication
Function
MIS_Resource_Report.indication is sent by the local MISF to a local MIS user to report information on radio resource allocation of PoS(PoA).
Semantics of service primitive
MIS_Resource_Report.indication (
				             SourceIdentifier,
				            Resource_Config
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF.

	Resource_Info
	SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
	Information on allocated radio resources (e.g., frequency and transmit power).


When generated
 This primitive is generated by the remote MISF when an MIS_Resource_Report request message is received
Effect on receipt
The remote MIS user will perform necessary actions to process the  resource report request and respond with an MIS_Resource_Report.response.

MIS_Resource_Report.response
Function
This primitive is used by an MIS user to send the processing status of received request.
Semantics of service primitive
MIS_Resource_Report.response (
				             DestinationIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies a remote MISF, which will be the destination of this response.

	Status
	STATUS
	Status of operation


When generated
This primitive is invoked by the MIS user to report back the result after completing the processing of a report request. 
Effect on receipt
Upon receipt, the local MISF sends an MIS_Resource_Report response message to the destination MISF.

MIS_Resource_Report.confirm
Function
This primitive is used by the local MISF to convey the result of a resource report request to an MIS user. 
Semantics of service primitive
MIS_Resource_Report.confirm (
				             SourceIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF..

	Status
	STATUS
	Status of operation



When generated
This primitive is used by an MISF to notify an MIS user the result of an MIS_Resource_Report.request.
Effect on receipt
Upon receipt, the MIS user can determine the result of resource report request.

MIS_Link_Preparation 
MIS_Link_Preparation.request
Function
MIS_ Link_Preparation.request is used for MIS user of PoS(PoA) or PoA controller to request MN to prepare connection with newly allocated radio resources.
Semantics of service primitive
MIS_Link_Preparation.request (
				        DestinationIdentifier, 
				        Resource_Config_List
				        )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies PoS(PoA) to allocated radio resources. 

	Resource_Config_List
	LIST(
SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
)
	Configuration information list for allocating radio resources (e.g., frequency and transmit power).


When generated
This primitive is invoked by MIS user when it needs to request MN to prepare connection with newly allocated radio resources.
Effect on receipt
On receipt, the local MISF sends an MIS_Link_Preparation request message to the destination MISF.

MIS_Link_Preparation.indication
Function
This primitive is used by an MISF to notify an MIS user that an MIS_Link_Preparation request message has been received. 
Semantics of service primitive
MIS_Link_Preparation.indication (
				             SourceIdentifier,
				            Resource_Config_List
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF.

	Resource_Config_List
	LIST(
SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
)
	Configuration information list for allocating radio resources (e.g., frequency and transmit power).


When generated
 This primitive is generated by the remote MISF when an MIS_Link_Preparation request message is received
Effect on receipt
The remote MIS user will perform necessary actions to process the link preparation request and respond with an MIS_Link_Preparation.response.

MIS_Link_Preparation.response
Function
This primitive is used by an MIS user to send the processing status of a received request.
Semantics of service primitive
MIS_Link_Preperation.response (
				             DestinationIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	DestinationIdentifier
	MISF_ID
	This identifies a remote MISF, which will be the destination of this response.

	Status
	STATUS
	Status of operation


When generated
This primitive is invoked by the MIS user to report back the result after completing the processing of a link prepartion request. 
Effect on receipt
Upon receipt, the local MISF sends an MIS_Link_Preparation response message to the destination MISF.

MIS_Link_Preparation.confirm
Function
This primitive is used by the local MISF to convey the result of a link preparation request to an MIS user. 
Semantics of service primitive
MIS_Link_Preparation.confirm (
				             SourceIdentifier,
			                           Status
				             )
Parameters:
	Name
	Data type
	Description

	SourceIdentifier
	MISF_ID
	This identifies the invoker of this primitive, which is a remote MISF..

	Status
	STATUS
	Status of operation



When generated
This primitive is used by an MISF to notify an MIS user the result of an MIS_Link_Preparation request.
Effect on receipt
Upon receipt, the MIS user can determine the result of link preparation request.



[bookmark: _Toc428183760]Service specific protocol features MIS protocol messages for command service

MIS protocol messages for command service

MIS_Resource_Allocation 
MIS_Resource_Allocation request
The corresponding MIS primitive of this message is defined in 5.4.43.12.1.1.
An MISF sends this message to request the allocation of radio resources.

	MIS Header Fields (SID=3, Opcode=1, AID=12xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Resource_Config_List
(Configuration information list for allocating radio resources xxxxxx TLV)




MIS_Resource_Allocation response
The corresponding MIS primitive of this message is defined in 5.4.43.2.1.3.
This message returns the result of MIS_ Resource_Allocation request.

	MIS Header Fields (SID=3, Opcode=2, AID=12xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Status
(Status TLV)



MIS_Resource_Report
MIS_Resource_Report request
The corresponding MIS primitive of this message is defined in 5.4.43.2.2.1.
An MISF sends this message to report information on allocated radio resources of a PoS(PoA)

	MIS Header Fields (SID=3, Opcode=1, AID=13xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Resource_Info
(Information on allocated radio resources xxxxxx TLV)



MIS_Resource_Report response
The corresponding MIS primitive of this message is defined in 5.4.43.2.2..3.
This message returns the result of MIS_ Resource_Report request.

	MIS Header Fields (SID=3, Opcode=2, AID=13xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Status
(Status TLV)


MIS_Link_Preparation 
MIS_Link_Preparation  request
The corresponding MIS primitive of this message is defined in 5.4.4.3.2.3.1.
An MISF sends this message to request MN to prepare connection with newly allocated radio resources

	MIS Header Fields (SID=3, Opcode=1, AID=14xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Resource_Config_List
(Configuration information list for allocating radio resourcesxxxxxx TLV)



MIS_Link_Preparation  response
The corresponding MIS primitive of this message is defined in 5.4.43.2.3.3.
This message returns the result of MIS_ Link_Preparation request.

	MIS Header Fields (SID=3, Opcode=2, AID=14xx)

	Source Identifier = sending MISF ID
(Source MISF ID TLV)

	Destination Identifier = receiving MISF ID
(Destination MISF ID TLV)

	Status
(Status TLV)





Annex E 
(informative)
Media Specific mapping for SAPs

Table E.2- MIH_LINK_SAP/IEEE 802.11/IEEE 802.3/IEEE 802.1ag primitives mapping
	Primitives
	IEEE Std 802.11
	IEEE Std 802.3
	IEEE Std 802.1ag[B19]

	Link_Resource_Allocation
	MLME-CHANNELSWITCH request,
MLME-TPCADAPT  request
MLME-ADDTS
MLME-DELTS
MLME-DLS
	N/A
	N/A





Annex F
(normative)
Data type definition

Table F.xx-Data types for radio resource management
	Data type name
	Derived from
	Definition

	FREQ_BAND_ID
	UNSIGNED_INT(4 )
	Frequency band identifier – the parameter value is represented as an UNSIGNED_INT(4 ). 
Value range: 0-(232-1) kHZ

	TXPWR_ID
	UNSIGNED_INT(4 )
	Transmit power identifier – the parameter value is represented as an UNSIGNED_INT(4 ). 
Value range: 0-(232-1) mW 




Annex L
(normative)
MIH protocol message code assignments


Table L.1—AID assignment
	MIS messages
	AID

	MIS messages for Command Service

	MIS_Resource_Allocation
	12

	MIS_Resource_Report
	13

	MIS_Link_Preparation
	14




Table L.2—Type values for TLV encoding (continued)
	TLV type name
	TLV
type value
	Data type

	Configuration information list for allocating radio resources
	64
	LIST(
SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
)

	Information on allocated radio resources
	65
	SEQUENCE(LINK_ID, FREQ_BAND_ID, TXPWR_ID)
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