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1 Overview

This contribution describes amendments to the current IEEE 802.21 draft specified in reference 1 with regards to integration of 3GPP2 based systems. The amendments are founded on the assumption that existing 3GPP2 primitives can be used in order to achieve 3GPP2-IEEE 802.21 integration.

2 References

[1] IEEE P802.21/D00.04 Draft IEEE Standard for Local and Metropolitan Area Networks: Media Independent Handover Services

[2] IS-2000.4-D “Signaling Link Access Control (LAC) Standard for cdma2000 Spread Spectrum Systems - Release D”

[3] W. Simpson, “The Point-to-Point Protocol (PPP) “, RFC 1661, Daydreamer, July 1994
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4 Acronyms

3G



Third Generation

3GPP2



3G Partnership Project 2

AS



Access Stratum

CS



Convergence Sub-Layer

IEEE



Institute of Electrical and Electronics Engineers

IP



Internet Protocol

L1                


Physical Layer (PHY)

L2


         
Medium Access Control (MAC) and Link Layer Control (LLC)

LAN



Local Area Network

LLC            


Logical Link Control

LTE
          


Long Term Evolution
MAC



Medium Access Control

MAP



Mobility Anchor Point

MIH
          


Media Independent Handover

NAS
          


Non-Access Stratum

PPP                                    Point to Point Protocol
SAE
          


System Architecture Evolution

SAP             


Service Access Point

SDO             


Standards Development Organization
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5 Scope of InterDigital 802.21 Contribution

Define 802.21 Interaction with 3GPP2 technology including its integration within an overall solution that includes radio access technologies such as 802.11, 802.16, 3GPP2 and 3GPP.

5.1 Proposed Amendments

5.1.1 Section 3 “References”

Add references in section 2 within this document

5.1.2 Section 5.5.5 “MIH Reference Model for Mobile Stations with Multiple Protocol Stacks”

Replace figure 10 with the following figure:
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Figure 10 MIH Reference Model for Mobile Station with Multiple Protocol Stacks
5.1.3  Section 5.5.5 “MIH Reference Model for 3GPP2”

We propose to replace the current Figure 9 with the following figure:
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Figure 9 MIH Reference Model for 3GPP2 Mobile Stations
5.1.3.1  Sections 5.5.5, Lines 48 to 65

Replace the existing text with the following:

Figure 9 illustrates the interaction between IEEE 802.21 services and 3GPP2 based systems. IEEE 802.21 services are accessed through the MIH-3GLINK-SAP. Note however that no new primitives or protocols need to be defined within 3GPP2 specification. Instead, a mapping between IEEE 802.21 Link Layer primitives and 3GPP2 primitives as defined in references [2] and [3] is established. Primitive information available from a layer such as LAC and PPP can be directly used by mapping LAC SAP and PPP SAP primitives to 802.21 service primitives in order to generate an event. 

This mapping is illustrated in Table 33a. Table 33a, provides an example of how 3GPP and 3GPP2 primitives can be mapped to IEEE 802.21 primitives. For example events received through LAC layers SAP such as “L2.Condition.Notification” can be mapped and generated through the MIH-3GLINK-SAP as a Link Up, Link Down or Link Going Down. Likewise events generated at the PPP SAP within the PPP layer, such as LCP-Link-Up or IPCP_LINK_OPEN could be mapped and generated through the MIH-3GLINK-SAP as a Link Up event.

Note however that there will be no direct communication between the PHY and MAC layers with the MIH layer.

For the case where MIH function is placed in the 3GPP2 network, its PoS may be remote. The architecture placement of any MIH function shall be left out for the 3GPP2 SDO.
5.1.4 Sections 5.6.1.5 and 5.6.1.6  “MIH-PPP-SAP” and “MIH-LAC-SAP” 

Remove these SAPs.

5.1.5 Section 5.8.3 “3GPP Amendments”

The amendments suggested in this section emphasize reuse of 3GPP and 3GPP2 functionality. 3GPP system already broadcast information regarding other Radio Access Technologies. It is recommended extending this concept so that 802 RATs be also considered along with other existing RATs such as 3GPP2, GERAN and UTRAN.

3GPP services primitives provide access to the underlying layers that support GSM, UMTS and LTE/SAE connections including session management, mobility management and radio resource management. 

As described in table 33a, a direct mapping can be established between these primitives and primitives defined in this standard, in order to access 3GPP services provides through existing 3GPP SAPs. This does not require addition of extra primitives although extensions might be useful. Therefore no new 3GPP primitives are foreseen.

The following recommendations are suggested:

a) Include 802.xx Radio Access Technology within the Inter-RAT cell info list information element broadcast by 3GPP systems currently defined in [5.]

b) Extend existing primitives to reflect awareness of 802.xx RATs.

5.1.6 MIH-3GLINK-SAP Primitives

Insert this section after section 7.4.15.3.3 “schema Query:

5.1.6.1 New description for “MIH-3GLINK-SAP Primitives”

Insert the following text and table:

3GPP and 3GPP2 services primitives for GSM, UMTS, LAC, PPP and LTE/SAE can be use to access IEEE 802.21 services. This can is done by establishing a relationship between the 3GPP/3GPP2 primitives and IEEE 802.21 primitives at both Link Layer and MIH level.

Table 33a provides and example of how this mapping can be achieved. Note that a 3GPP primitive group can be mapped to more than one IEEE 802.21 primitives. E.g., “SMREG-PDP-MODIFY” can be mapped to a Link Up Primitive and it could also indicate the successful completion of a Handover, thereby mapping to a Handover Complete MIH-primitive. Likewise “L2 Condition Notification” as defined in reference [2] can be mapped to a Link Down Indication and LCP-Link-Up can be mapped to a Link Up indication.

	3GPP

Layer
	3GPP Primitive
	3GPP Service Primitive Descriptions
	802.21 Service Primitives

	RR
	GMRR-PAGE
	Page received by RR layer
	Link Parameter Change

	
	GRR-DATA
	Successful reception of data supporting specific QoS
	Link Parameter Change

	LLC
	LL-ESTABLISH
	Peer LLC layer is established
	Link Up/Link Parameter Change

	
	LL-RELEASE
	Peer LLC layer is released
	Link Gong Down/Link Parameter Change

	
	LL-STATUS
	LLC Layer unrecoverable error
	Link Down

	GMM
	GMMREG-ATACH
	Station is attached
	Link Parameter Change

	
	GMMREG-DETACH
	Station is detached 
	Link Parameter Change

	SM
	SMSM-ACTIVE
	Data session active
	Link Up/Link Parameter Change/ Handover Initiate/Handover Prepare

	
	SMSM-DEACTIVEATE
	Data session is deactivated
	Link Down/Link Parameter Change/Handover Switch

	
	SMSM-MODIFY
	Data session modified
	Link Parameter Change

	
	SMSM-STATUS
	Data session terminated due to unrecoverable error
	Link Down

	
	SMREG-PDP-ACTIVATE
	PDP Context is active
	Link Up/Handover Complete/Parameter Change/ Handover Complete

	
	SMREG-PDP-MODIFY
	PDP Context is modified
	Link Up/Parameter Change/ Handover Complete

	
	SMREG-PDP-DEACTIVATE
	PDP Context is deactivated
	Link Going Down/Link Down

	GMM/SM (NAS)
	GMMREG-ATACH
	Station is attached
	Parameter Change

	
	GMMREG-DETACH
	Station is detached
	Parameter Change

	
	SMREG-PDP-ACTIVATE
	PDP Context is active
	Link Up/Handover Complete/Parameter Change/Handover Initiate/Handover Prepare 

	
	SMREG-PDP-MODIFY
	PDP Context is modified
	Parameter Change/ Link Up

	
	SMREG-PDP-DEACTIVATE
	PDP Context is deactivated
	Link Down/Link Parameter Change

	
	RABMSM-ACTIVATE
	Radio Access Bearer is activated for data transfer
	Link Up/Parameter Change/ Handover Complete

	
	RABMSM-DEACTIVATE
	Radio Access Bearer is deactivated for data transfer
	Link Down/Link Parameter Change

	
	RABMSM-MODIFY
	Radio Access Bearer is modified for data transfer
	Parameter Change/ Link Up/ Handover Complete

	
	RABMSM-STATUS
	Radio Access Bearer data transfer error
	Link Down

	RRC (AS)
	RABMAS-RAB-ESTABLISH
	Radio Access Bearer has been activated
	Link Up/ Handover Initiate/Handover Complete

	
	RABMAS-RAB-RELEASE
	Radio Access Bearer has been released
	Link Down

	
	RABMAS-STATUS
	AS failure Indication
	Link Down

	
	Information Broadcast
	Information regarding geographical area.
	Parameter Change/Information Request/Information Response

	
	Paging Request
	Notification of paging for particular user or terminal
	Parameter Change

	
	Notification Broadcast
	Notification for all users
	Parameter Change

	
	Notification Indication
	Notification information for a specific or for many user
	Parameter Change

	
	Connection Establishment 
	UE initiated connection establishment
	Link Up

	
	IF Initiated Connection Release
	Network initiated connection release
	Link Down

	
	IF Side Initiated Radio Access Bearer Establishment
	Network initiated Radio Access Bearer Establishment
	Link Up/Link Detected

	
	IF Side Initiated Radio Access Bearer Release
	Network initiated Radio Access Bearer Release
	Link Down

	
	Streamlining Require Indication
	Indication that the connection might be aborted unless streamlining is done
	Link Going Down

	
	UE location information
	Location information provided by the network for a specific UE
	Parameter Change

	
	Connection loss indication
	Connection loss indications
	Link Down

	E-UTRAN/E-CORE*
	LTE-detached
	The location of the UE is now know by the network
	Parameter Change

	
	LTE-idle
	The UE is known to the network but not transport channel is established
	Parameter Change/Link Down

	
	LTE-Active
	Radio resources have been established and the UE is able to perform uplink and downlink transport of PDU
	Link Up/Link Handover Complete

	3GPP2

LAC
	L2.Condition.Notification
	L3 is notified of a relevant event detected at Layer 2. E.g., an abnormal condition
	Link-Up/Link Down/Link Going Down

	
	L2.Data.Confirm
	Reception of the specified SDU was acknowledge at L2
	Handover Complete

	
	L2.Suppervision.Request
	L2 executes a control command as directed by L3
	Handover Initiate

	3GPP2

PPP
	LCP-Configure-Failure
	Link parameter configuration failed
	

	
	LCP-Link-Open
	Link is up but authentication is not complete (pre-authentication trigger)
	Link Up, Link Going Down

	
	LCP-Link-Up
	Link is up and authentication has been completed (post-authentication trigger).
	Link Up

	
	LCP-Auth-Failure
	Link authentication failed.
	Link Down, Link Going Down

	
	LCP-Closing
	Link is being closed (normal closing)
	Link Going Down

	
	LCP-Carrier-Failure
	Link failed because of lower layer link failure (abnormal closing)
	Link Down

	
	LCP-Link-Quality-Failure
	Link quality below configured threshold.
	Link Down, Link Going Down

	
	LCP-Timeout
	Link terminated because of timeout (abnormal closing).
	Link Down

	
	IPCP-Link-Open
	Link is open
	Link Up

	
	IPCP-Link-Closed
	Link is closed normally
	Link Down

	
	IPCP-Config-Failure
	IPCP parameter configuration failure and link is closed abnormally
	Link Down, Link Going Down

	
	IPCP-Timeout
	Link is closed abnormally because of timeout
	Link Down, Link Going Down


Table 33a 

5.1.7 Section 5.3.2“Logical Network Reference Model”

Remove lines 16 to 26 from page 19 and ad the following text after lines 48 in page 20:

The network reference model shown in Figure 2 includes an MIH-capable mobile node (or UE, for User Equipment) that supports multiple Media Access technology (MA) options. MIH capabilities can be retrieved either through an explicit query and response mechanism or they might be broadcast natively by the relevant access technology.

On the network side, the location of the MIH-capable nodes is not deterministic and it might vary even within the same Media Access Technology. The MIH functionality may reside in the network point of attachment (PoA) such as an AP or RBS, but alternatively even deeper inside the access or core portions of the technology specific network. Event service triggers can originate at both side of an active link. However, the UE is typically the first node to react to link layer changes that might alter the condition of the underlying access technology. 

The overall mobility management architecture might include Mobile IP infrastructure (clien, FA, HA, H-AAA), SIP mobility infrastructure (client, SIP servers) or reflect other mobility schemes. Note however that the procedures required for performing Media Independent Handovers, including determination of the need for handing over a particular call or session, the selection of the system to which the MS should handover and determination of when to perform the handover are all outside the scope of this specification.
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