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1. [bookmark: _Toc387530542]General Description
[bookmark: _Toc382297399][bookmark: _Toc382387602][bookmark: _Toc387447646]D2D (Device-to-Device) communication is direct data communication between MNs (Mobile Nodes) and attracts attentions in perspective of network resource management and communication service based on proximity. Applications of D2D communications can be social networking, advertisement, public safety, data sharing, and data offload. 
[bookmark: _Toc382387603][bookmark: _Toc387447647][bookmark: _Toc382297400]For D2D communication, media independent service framework of IEEE 802.21 WG (Working Group) is able to help an MN to search for and connect to its peer. Medea independent service framework of IEEE 802.21 WG is common platform to support interworking between networks using IEEE802 and non-IEEE802 technologies, so that media independent service framework can be easily extended to a platform for D2D communications such as Wi-Fi Direct, 3GPP ProSe (Proximity Service), and IEEE 802.15.8 PAC (Peer Aware Communications). 
[bookmark: _Toc382297401][bookmark: _Toc382387604][bookmark: _Toc387447648]The media independent service framework can apply to D2D communication with or without assistance of network entities such as a base station or an access point. For D2D communication with network assistance, network entities with media independent service framework provide configuration information for an MN to discover its peer and control D2D connections of MNs. For D2D communication without network assistance, MNs with media independent service framework can find and select the most appropriate D2D technology that can offer the best QoS (Quality of Service) or QoE (Quality of Experience).

2. [bookmark: _Toc387530543]Use Case for Network Assisted D2D Communication
2.1 [bookmark: _Toc387530544] Description
[bookmark: _Toc382297404][bookmark: _Toc382387607][bookmark: _Toc387447651]Communication service providers and network operators have interest in D2D communication because D2D communication can provide communication between MNs in close proximity with a small amount of network resource. By using D2D communication, MNs in close proximity can share data such as video clips or local information. Service providers of D2D communication can distribute local advertisement information or emergency information such as location of emergency shelters. Network operators can save network resources by offloading data to D2D communication. In addition, MNs can maintain privacy even though while performing social networking. For making a connection for D2D communication, it is difficult for an MN to discover its peer that is able to offer communication services (e.g., data sharing, local advertisement and emergency information) that the MN wants to receive.
[bookmark: _Toc382387608][bookmark: _Toc387447652][bookmark: _Toc382297405]Communication service providers and network operators will help an MN to search for and connect to its peer by assistance of network infrastructures. The D2D communication with network assistance can be called as NADC (Network-Assisted D2D Communication).   
[bookmark: _Toc382297406][bookmark: _Toc382387609][bookmark: _Toc387447653]Media independent service framework, which is control plane of infrastructure network, can be the control plane for NADC. Media independent service framework provides network configuration information for MN and controls MN’s connection to access network by using PoS (Point of Service) and information server which are defined in IEEE 802.21-2008 standard as network-side instance of media independent service framework and server that provides network configuration information respectively. Thus, media independent service framework can provide configuration information of MN’s peer for MN and controls MN’s D2D connection with minor modification of information server and PoS.

2.2 [bookmark: _Toc387530545]  Actors 
· [bookmark: _Toc382297408][bookmark: _Toc382387611][bookmark: _Toc387447655]Jane: User of an MN that supports D2D communication.
· [bookmark: _Toc382297409][bookmark: _Toc382387612][bookmark: _Toc387447656]Smith: User of a candidate peer of Jane’s MN
· [bookmark: _Toc382297410][bookmark: _Toc382387613][bookmark: _Toc387447657]NADC provider: Communication service provider or network operator that supports NADC

2.3 [bookmark: _Toc387530546] Pre-conditions 
· [bookmark: _Toc382297412][bookmark: _Toc382387615][bookmark: _Toc387447659]Jane may want D2D communications to share data or local information or receive emergency information if there is a peer node of Jane’s MN.
· [bookmark: _Toc382297413][bookmark: _Toc382387616][bookmark: _Toc387447660]Information server can offer configuration information to search for a peer node of Jane’s MN by using media independent service messages.
· [bookmark: _Toc382297414][bookmark: _Toc382387617][bookmark: _Toc387447661]Jane’s MN may communicate with information server.
· [bookmark: _Toc382297415][bookmark: _Toc382387618][bookmark: _Toc387447662]PoS may communicate with information server and other PoS by using media independent service messages.
· [bookmark: _Toc382297416][bookmark: _Toc382387619][bookmark: _Toc387447663]PoS may control MN’s connection to access networks or peer node of MNs by media independent service messages.
· [bookmark: _Toc382387620][bookmark: _Toc387447664][bookmark: _Toc382297417]NADC provider may want to serve D2D communication to Jane. 
· [bookmark: _Toc382297418][bookmark: _Toc382387621][bookmark: _Toc387447665]NADC provider may operate its own PoS.
· [bookmark: _Toc382297419][bookmark: _Toc382387622][bookmark: _Toc387447666]Smith is in close proximity to Jane, and Smith’s MN is able to provide communication service that Jane wants to be served.
· [bookmark: _Toc382297420][bookmark: _Toc382387623][bookmark: _Toc387447667]Jane and Smith may not know each other, and thus Jane’s MN may not find Smith’s MN without network assistance.

2.4 [bookmark: _Toc387530547] Triggers 
[bookmark: _Toc382387625][bookmark: _Toc387447669][bookmark: _Toc387530548][bookmark: _Toc382297422]Jane’s MN or NADC provider is able to trigger D2D communication.
· [bookmark: _Toc382387626][bookmark: _Toc387447670][bookmark: _Toc387530549]Jane’s MN may request configuration information about a peer node (Smith’s MN) of Jane’s MN to information server.
· [bookmark: _Toc382297423][bookmark: _Toc382387627][bookmark: _Toc387447671][bookmark: _Toc387530550]PoS of NADC provider may find a peer node (Smith’s MN) of Jane’s MN by using information server and give configuration information of Jane’s MN to make a connection between Jane’s MN and its peer node.

2.5 [bookmark: _Toc387530551] Service Flows 
[bookmark: _Toc382297425][bookmark: _Toc382387629][bookmark: _Toc387447673]For NADC, both MN and NADC provider is able to initiate D2D communication. Therefore, service flows for NADC needs to be classified into MN-initiated D2D communication and NADC provider-initiated D2D communication.
· [bookmark: _Toc382297426][bookmark: _Toc382387630][bookmark: _Toc387447674][bookmark: _Toc387530552]Service flows of MN-initiated D2D communication
(a) [bookmark: _Toc382297427][bookmark: _Toc382387631][bookmark: _Toc387447675]Jane’s MN requests information to connect with its peer to information server.
(b) [bookmark: _Toc382297428][bookmark: _Toc382387632][bookmark: _Toc387447676]Information server responds to Jane’s MN with configuration information to connect with a candidate peer (e.g., Smith’s MN) of Jane’s MN. The configuration information may be technology of D2D communication such as Wi-Fi Direct and PAC, identifier (e.g., MAC address and IP address) of the candidate peer, and frequency information that its candidate peer can use.
(c) [bookmark: _Toc382297429][bookmark: _Toc382387633][bookmark: _Toc387447677]Based on configuration information from information server, Jane’s MN searches for and connects to its peer node.
· [bookmark: _Toc382297430][bookmark: _Toc382387634][bookmark: _Toc387447678][bookmark: _Toc387530553]Service flows of NADC provider-initiated D2D communication
(a) [bookmark: _Toc382297431][bookmark: _Toc382387635][bookmark: _Toc387447679]PoS of NADC provider requests information for a peer node of Jane’s MN to information server.
(b) [bookmark: _Toc382297432][bookmark: _Toc382387636][bookmark: _Toc387447680]Information server responds to PoS of NADC provider with configuration information to connect with a candidate peer (e.g., Smith’s MN) of Jane’s MN. The configuration information may be technology of D2D communication such as Wi-Fi Direct and PAC, identifier (e.g., MAC address and IP address) of the candidate peer, and frequency information that its candidate peer can use.
(c) [bookmark: _Toc382297433][bookmark: _Toc382387637][bookmark: _Toc387447681]The PoS of NADC provider sends the configuration information to Jane’s MN.
(d) [bookmark: _Toc382297434][bookmark: _Toc382387638][bookmark: _Toc387447682]Jane’s MN decides whether to use D2D communication. If Jane’s MN decides to use D2D communication, Jane’s MN tries to search for and connect to its peer node (Smith’s MN) by using the configuration information from PoS of NADC provider.

2.6 [bookmark: _Toc387530554] Post-conditions 
[bookmark: _Toc382297436][bookmark: _Toc382387640][bookmark: _Toc387447684]Jane’s MN and Smith’s MN make a connection and transfer data directly.

2.7 [bookmark: _Toc387530555] High Level Illustration 
[bookmark: _Toc382297438][bookmark: _Toc382387642][bookmark: _Toc387447686]Figure 1 shows control signaling for NADC by using media independent service messages. Information server provides configuration information for an MN’s peer. The configuration information of information server can be requested by MNs and PoS. PoS controls MNs’ connection of D2D communication by requesting MN to select D2D communication and assigning radio resource for D2D communication. NADC provider can operate its own PoS, and PoS of NADC provider can communicate with other PoSes.

[bookmark: _Toc382387643][bookmark: _Toc387447687][bookmark: _Toc387530556][image: ]
Fig.1. [bookmark: _Toc382297440][bookmark: _Toc382387644][bookmark: _Toc387447688]Control signaling of NADC.


2.8 [bookmark: _Toc387530557]Stages for NADC based on Media Independent Services Framework
[bookmark: _Toc387447690]NADC based on media independent services framework comprises three stages.
· [bookmark: _Toc387447691][bookmark: _Toc387530558]In the first stage, D2D devices register to Information Server with their configuration information for D2D communications. The configuration information can be types of D2D technologies such as Wi-Fi Direct and 3GPP ProSe.
· [bookmark: _Toc387447692][bookmark: _Toc387530559]In the second stage, PoS of NADC provider discovers pairs for D2D communications. 
· [bookmark: _Toc387447693][bookmark: _Toc387530560]In the third stage, PoS of NADC provider orders D2D devices to make D2D communications.

[bookmark: _Toc387447694][image: ]
Fig.2. Stages for NADC based on media independent services framework.


2.9 [bookmark: _Toc387530561]Signal Flows and Primitives/Messages
2.9.1 [bookmark: _Toc387530562]Stage 1: Registration of D2D devices
· [bookmark: _Toc387447697]Description
[bookmark: _Toc387447698]Information server or PoS collects list of D2D communication technologies used by MN for MNs’ registrations to Information Server.
· [bookmark: _Toc387447699]Signal flows
1. [bookmark: _Toc387447701]Information server or PoS requests list of MN’s available D2D communication technologies.
2. [bookmark: _Toc387447702]MN responds with list (D2D_TechList) of MN’s available D2D communication technologies (e.g., LTE D2D, PAC, and Wi-Fi Direct).

[bookmark: _Toc387530563][image: ]
Fig.3. Registration of D2D devices with list of D2D technologies.
· [bookmark: _Toc387447703]New primitive/message
	[bookmark: _Toc387447704]Primitive/Message
	[bookmark: _Toc387447705]Description

	[bookmark: _Toc387447706]MIS_D2D_TechList 
	[bookmark: _Toc387447707]This primitive/message is used for information server or PoS to know list of D2D communication technologies used by an MN


· [bookmark: _Toc387447708]New parameter
	[bookmark: _Toc387447709]Parameter
	[bookmark: _Toc387447710]Description

	[bookmark: _Toc387447711]D2D_TechList
	[bookmark: _Toc387447712]List of D2D communication technologies used by an MN



2.9.2 [bookmark: _Toc387530564]Stage 2: Discovery of Pairs for D2D Communications 
· [bookmark: _Toc382297443][bookmark: _Toc382387647][bookmark: _Toc387447714]Description
[bookmark: _Toc382297444][bookmark: _Toc382387648][bookmark: _Toc387447715]Information server provides configuration information that can help MN discover its peer.
· [bookmark: _Toc382297445][bookmark: _Toc382387649][bookmark: _Toc387447716][bookmark: _Toc387530565][bookmark: _Toc387530566][bookmark: _Toc387530567][bookmark: _Toc387530568]Signal flows
1. [bookmark: _Toc382297447][bookmark: _Toc382387652][bookmark: _Toc387447719]MN informs of its location (QUERIER_LOC), communication service (QUERIER_D2D_SERVICE), and available D2D service communication (QUERIE_D2D_TECHLIST) and requests proximity service communication.

[bookmark: _Toc387530569][image: ]
* MIH_Get_Information, which is the same as MIS_Get_Information in this contribution, and QUERIER_LOC are defined in IEEE 802.21-2008 standard.
Fig.4. Registration of D2D devices with list of D2D technologies.
2. [bookmark: _Toc382297448][bookmark: _Toc382387653][bookmark: _Toc387447720]Information server responds with the peer’s identity (IE_D2D_PEERID) and configuration information (IE_D2D_CONFIG) to discover the peer.
· [bookmark: _Toc382297449][bookmark: _Toc382387654][bookmark: _Toc387447721]New parameters 
	[bookmark: _Toc382297450][bookmark: _Toc382387655][bookmark: _Toc387447722]Name
	[bookmark: _Toc382297451][bookmark: _Toc382387656][bookmark: _Toc387447723]Description

	[bookmark: _Toc382297452][bookmark: _Toc382387657][bookmark: _Toc387447724]QUERIER_D2D_SERVICE
	[bookmark: _Toc382297453][bookmark: _Toc382387658][bookmark: _Toc387447725]Communication services (e.g., local information service, file transmission, and voice call)  that MN wants to be served

	[bookmark: _Toc382297454][bookmark: _Toc382387659][bookmark: _Toc387447726]QUERIER_D2D_TECHLIST
	[bookmark: _Toc382297455][bookmark: _Toc382387660][bookmark: _Toc387447727]Available proximity service communication list (e.g., LTE D2D, Wi-Fi Direct, and PAC) of the MN that wants proximity service

	[bookmark: _Toc382297456][bookmark: _Toc382387661][bookmark: _Toc387447728]IE_D2D_PEERID
	[bookmark: _Toc382297457][bookmark: _Toc382387662][bookmark: _Toc387447729]Peer’s identity (e.g., MAC address, IP address, and IMSI (International Mobile Subscriber Identity))

	[bookmark: _Toc382297458][bookmark: _Toc382387663][bookmark: _Toc387447730]IE_D2D_CONFIG
	[bookmark: _Toc382297459][bookmark: _Toc382387664][bookmark: _Toc387447731]Configuration information (e.g., frequency band) to help the MN configure its peer



2.9.3 [bookmark: _Toc387530570]Stage 3: Connection for D2D communications
· [bookmark: _Toc382297478][bookmark: _Toc382387683][bookmark: _Toc387447733]Description
[bookmark: _Toc382297479][bookmark: _Toc382387684][bookmark: _Toc387447734]Information server or PoS changes communication technology of MN’s D2D connection. For example, information server or PoS changes Wi-Fi Direct of MN’s D2D connection into IEEE 802.15.8 PAC.
· [bookmark: _Toc382297480][bookmark: _Toc382387685][bookmark: _Toc387447735][bookmark: _Toc387530571][bookmark: _Toc387447736][bookmark: _Toc387530572]Signal flow
0. [bookmark: _Toc382297482][bookmark: _Toc382387687][bookmark: _Toc387447738]Connection between MN and its peer by using D2D communication (e.g., Wi-Fi Direct): Out of Scope
1. [bookmark: _Toc382297483][bookmark: _Toc382387688][bookmark: _Toc387447739]Information server or PoS requests MN to change its D2D communication technology into other D2D communication technology (e.g., PAC) by sending MIS_D2D_Connection request message.
2. [bookmark: _Toc382297484][bookmark: _Toc382387689][bookmark: _Toc387447740]MN requests its peer to change its D2D communication into other D2D communication technology (e.g., PAC) by sending MIS_D2D_Connection request message.
3. [bookmark: _Toc382297485][bookmark: _Toc382387690][bookmark: _Toc387447741]Changing D2D connection between MN and its peer by using other D2D communication  (E.g., PAC): Out of Scope
4. [bookmark: _Toc382297486][bookmark: _Toc382387691][bookmark: _Toc387447742]MN’s peer responds to MN with connection result (success or fail) by sending MIS_D2D_Connection response message.
5. [bookmark: _Toc382297487][bookmark: _Toc382387692][bookmark: _Toc387447743]MN responds to information server or PoS with connection result (success or fail) by sending MIS_D2D_Connection response message.

[bookmark: _Toc387530573][image: ]
Fig.5. Connection for D2D communications.

· [bookmark: _Toc382297488][bookmark: _Toc382387693][bookmark: _Toc387447744][bookmark: _Toc387530574]New primitive/message
	[bookmark: _Toc382297489][bookmark: _Toc382387694][bookmark: _Toc387447745]Primitive/Message
	[bookmark: _Toc382297490][bookmark: _Toc382387695][bookmark: _Toc387447746]Description

	[bookmark: _Toc382297491][bookmark: _Toc382387696][bookmark: _Toc387447747]MIS_D2D_Connection
	[bookmark: _Toc382297492][bookmark: _Toc382387697][bookmark: _Toc387447748]This primitive/message is used for an MN and its peer to make a connection of D2D communication technology.


· [bookmark: _Toc382297493][bookmark: _Toc382387698][bookmark: _Toc387447749]New parameters
	[bookmark: _Toc382297494][bookmark: _Toc382387699][bookmark: _Toc387447750]Parameter
	[bookmark: _Toc382297495][bookmark: _Toc382387700][bookmark: _Toc387447751]Description

	[bookmark: _Toc382297496][bookmark: _Toc382387701][bookmark: _Toc387447752]D2D_Tech
	[bookmark: _Toc382297497][bookmark: _Toc382387702][bookmark: _Toc387447753]Information of proximity service communication technologies that MN or its peer can use

	[bookmark: _Toc382297498][bookmark: _Toc382387703][bookmark: _Toc387447754]D2D_Config
	[bookmark: _Toc382297499][bookmark: _Toc382387704][bookmark: _Toc387447755]Configuration information (e.g., frequency band) to help the MN configure its peer

	[bookmark: _Toc382297500][bookmark: _Toc382387705][bookmark: _Toc387447756]D2D_PeerID
	[bookmark: _Toc382297501][bookmark: _Toc382387706][bookmark: _Toc387447757]Peer’s identity (e.g., MAC address, IP address, and IMSI)



2.10 [bookmark: _Toc387530575] Requirements 
[bookmark: _Toc382297503][bookmark: _Toc382387708][bookmark: _Toc387447759][REQ1] MN’s peer can provide communication service that the MN wants to receive.
[bookmark: _Toc382297504][bookmark: _Toc382387709][bookmark: _Toc387447760][REQ2] MN and its peer should communicate by using the same D2D communication technology.
[bookmark: _Toc382297505][bookmark: _Toc382387710][bookmark: _Toc387447761][REQ3] Information server should know proximity between mobile nodes.
[bookmark: _Toc382297506][bookmark: _Toc382387711][bookmark: _Toc387447762][REQ4] Information server may derive proximity between MNs by using MNs’ location information (e.g., GPS information).
[bookmark: _Toc382297507][bookmark: _Toc382387712][bookmark: _Toc387447763][REQ5] Information server should know communication services (e.g., local information service, file transmission, and voice call) that MNs can provide.
[bookmark: _Toc382297508][bookmark: _Toc382387713][bookmark: _Toc387447764][REQ6] Information server should know D2D communication technologies that MNs can use.
[bookmark: _Toc382297509][bookmark: _Toc382387714][bookmark: _Toc387447765][REQ7] PoS controls MNs’ D2D connection and control MNs’ radio resource for D2D communication.
6. 

3 [bookmark: _Toc382297511][bookmark: _Toc382387716][bookmark: _Toc387447767][bookmark: _Toc387530576]Use Case for D2D Communication without Network Assistance
3.1 [bookmark: _Toc387530577] Description
[bookmark: _Toc382297513][bookmark: _Toc382387718][bookmark: _Toc387447769]Various technologies for D2D communication have been developed recently. Smart devices such as smartphones and tablet PCs already implement Wi-Fi Direct. Future smart devices may implement developing technologies of D2D communication technologies such as 3GPP ProSe and PAC. For future smart devices, it is important for the smart devices to select the most appropriate technology of D2D communication that can support the best QoS or QoE. 
[bookmark: _Toc382297514][bookmark: _Toc382387719][bookmark: _Toc387447770]By using D2D communication, smart MNs in close proximity can directly share data such as video clips or local information without network assistance. D2D communication can serve local advertisement information or emergency information such as location of emergency shelters. 
[bookmark: _Toc382297515][bookmark: _Toc382387720][bookmark: _Toc387447771]Media independent service framework will support MNs to select appropriate technology of D2D communication without any network assistance. Existing media independent service framework can enable MNs to monitor link status, which is status (e.g., signal strength and data rate) of physical layer and data link layer by using MIES (Media Independent Event Service) and can select the most appropriate access network by using MICS (Media Independent Command Service) even without network assistance. Therefore, if MIES and MICS are extended for supporting D2D communication, it will be possible for MNs to monitor link status of D2D communications and select the most appropriate technology of D2D communication without network assistance.

3.2 [bookmark: _Toc387530578] Actors 
· [bookmark: _Toc382297517][bookmark: _Toc382387722][bookmark: _Toc387447773][bookmark: _Toc387530579]Jane: User of an MN that supports D2D communication.
· [bookmark: _Toc382297518][bookmark: _Toc382387723][bookmark: _Toc387447774][bookmark: _Toc387530580]Smith: User of a peer node of Jane’s MN

3.3 [bookmark: _Toc387530581] Pre-conditions 
· [bookmark: _Toc382297520][bookmark: _Toc382387725][bookmark: _Toc387447776][bookmark: _Toc387530582]Jane and Smith communicate each other by using D2D communication. 
· [bookmark: _Toc382297521][bookmark: _Toc382387726][bookmark: _Toc387447777][bookmark: _Toc387530583]Jane’s MN and Smith’s MN implement multiple technologies of D2D communications.
· [bookmark: _Toc382297522][bookmark: _Toc382387727][bookmark: _Toc387447778][bookmark: _Toc387530584]Jane’s MN may switch between technologies of D2D communications. 

3.4 [bookmark: _Toc387530585] Triggers 
[bookmark: _Toc382297524][bookmark: _Toc382387729][bookmark: _Toc387447780]When link status of D2D communication between Jane’s MN and Smith’s MN is deteriorated, the MNs may change technology of D2D communication.

3.5 [bookmark: _Toc387530586] Service Flows 
(a) [bookmark: _Toc382297526][bookmark: _Toc382387731][bookmark: _Toc387447782]Jane’s MN and Smith’s MN transfers data through D2D communication “P” (e.g., Wi-Fi Direct).
(b) [bookmark: _Toc382297527][bookmark: _Toc382387732][bookmark: _Toc387447783]Jane’s MN detects that link status (e.g., signal strength and data rate) of D2D communication “P” is getting worse due to some reason such as radio interference.
(c) [bookmark: _Toc382297528][bookmark: _Toc382387733][bookmark: _Toc387447784]Jane’s MN discovers the most appropriate D2D communication “Q” (e.g., PAC) that is different from D2D communication “P” by monitoring link status of “Q.”
(d) [bookmark: _Toc382297529][bookmark: _Toc382387734][bookmark: _Toc387447785]Jane’s MN requests Smith’s MN to change D2D communication “P” into D2D communication “Q.”
(e) [bookmark: _Toc382297530][bookmark: _Toc382387735][bookmark: _Toc387447786]Jane’s MN and Smith’s MN make a connection by using D2D communication “Q.”
(f) [bookmark: _Toc382297531][bookmark: _Toc382387736][bookmark: _Toc387447787]Jane’s MN and Smith’s MN can transfer data through D2D communication “Q.”

3.6 [bookmark: _Toc387530587] Post-conditions 
[bookmark: _Toc382297533][bookmark: _Toc382387738][bookmark: _Toc387447789]Jane’s MN and Smith’s MN can switch their technology of D2D communication.

3.7 [bookmark: _Toc387530588] High Level Illustration 
[bookmark: _Toc382387740][bookmark: _Toc382297535][bookmark: _Toc387447791]Figure 6 shows control signaling for D2D communication without network assistance. The service flows are explained specifically in “3.5 Service Flows.”

[bookmark: _Toc382297536][bookmark: _Toc382387741][bookmark: _Toc387447792][image: ]
Fig.6. [bookmark: _Toc382297537][bookmark: _Toc382387742][bookmark: _Toc387447793]Control signaling of D2D communication without network assistance.


3.8 [bookmark: _Toc387530589] Signal Flows and Primitives/Messages
3.8.1 [bookmark: _Toc387530590]Changing connection of D2D communication 
· [bookmark: _Toc382297540][bookmark: _Toc382387745][bookmark: _Toc387447796]Description
[bookmark: _Toc382297541][bookmark: _Toc382387746][bookmark: _Toc387447797]MN changes communication technology of its D2D connection depending on its link status. For example, MN changes Wi-Fi Direct of MN’s D2D connection into IEEE 802.15.8 PAC depending on its link status.
· [bookmark: _Toc382297542][bookmark: _Toc382387747][bookmark: _Toc387447798]Signal flows
0. [bookmark: _Toc382297544][bookmark: _Toc382387749][bookmark: _Toc387447800]Connection between MN and its peer by using D2D communication (e.g., Wi-Fi Direct): Out of Scope
1. [bookmark: _Toc382297545][bookmark: _Toc382387750][bookmark: _Toc387447801]MN monitors its link status of current D2D communication technology and determines to change D2D communication technology into other D2D communication technology.
2. [bookmark: _Toc382297546][bookmark: _Toc382387751][bookmark: _Toc387447802]MN requests its peer to change its D2D communication into different D2D communication technology (e.g., PAC) by sending MIS_D2D_Connection request message.
3. [bookmark: _Toc382297547][bookmark: _Toc382387752][bookmark: _Toc387447803]Changing connection between MN and its peer by using other proximity service communication  (E.g., PAC): Out of Scope
4. [bookmark: _Toc382297548][bookmark: _Toc382387753][bookmark: _Toc387447804]MN’s peer responds to MN with connection result (success or fail) by sending MIS_D2D_Connection response message.


[image: ]
Fig.7. Changing connection of D2D communication.

· [bookmark: _Toc382387754][bookmark: _Toc387447805]New primitive/message
[bookmark: _Toc382387755][bookmark: _Toc387447806][bookmark: _Toc387530591]MIS_D2D_Connection primitive/message is explained in “2.8.3 Changing connection of D2D communication.”
· [bookmark: _Toc382387756][bookmark: _Toc387447807]New parameters
[bookmark: _Toc382387757][bookmark: _Toc387447808][bookmark: _Toc387530592]D2D_Tech, D2D_Config, and D2D_PeerID are explained in “2.8.3 Changing connection of D2D communication.”
3.9 [bookmark: _Toc387530593] Requirements 
[bookmark: _Toc382297550][bookmark: _Toc382387759][bookmark: _Toc387447810][REQ1] MN’s peer can provide communication service that the MN wants to be served.
[bookmark: _Toc382297551][bookmark: _Toc382387760][bookmark: _Toc387447811][REQ2] MN and its peer should communicate by using the same D2D service communication technology.
[bookmark: _Toc382297552][bookmark: _Toc382387761][bookmark: _Toc387447812][REQ3] MN can monitors link status of D2D communication.
[bookmark: _Toc382297553][bookmark: _Toc382387762][bookmark: _Toc387447813][REQ4] MN and its peer can change their D2D communication technology without any network assistance.
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