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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:
AP-ID: The AP-ID (Access Point-ID) is the physical identity (e.g. MAC address) of the generic IP access network point through which the MS is accessing GAN service. This identifier is provided by the MS (obtained via broadcast from the AP) to the GANC via the Up interface, when it requests GAN service. The AP-ID may be used by the GANC to support location services. The AP-ID may also be used by the service provider to restrict GAN service access via only authorized APs.
GERAN/UTRAN Mode: MS mode of operation where the NAS layers communicate through either the GERAN RR or the UTRAN RRC entities
GAN Mode: MS mode of operation where the NAS layers communicate through the GA-CSR entity
Generic Access Network: access network providing access to A/Gb interfaces via an IP network
Generic Access Network Controller: network node that connects to the MSC and SGSN via the A-interface and Gb interface and enables access via a generic IP network.
Three different logical roles for the GANC are defined in this specification: Provisioning GANC, Default GANC and Serving GANC.

default GANC: logical role of a GANC in the HPLMN, which redirects an MS performing the GAN Registration Procedure to a preferred Serving GANC within the HPLMN or VPLMN. The Serving GANC and Default GANC may be the same entity, in which case no redirection is required.
discovery procedure: process by which the MS discovers the Default GANC in the HPLMN
handover: mobile station engaged in a call (a CS domain service) moves between 3GPP access networks and GAN
handover in: mobile station moves from 3GPP access networks to GAN
handover out: mobile station moves from GAN to 3GPP access networks
PS handover: A mobile station with one or more ongoing PS domain services moves between a GAN cell and a GERAN/UTRAN cell.
provisioning GANC: logical role of a GANC in the HPLMN of an MS
When an MS performs the Discovery Procedure to this GANC, the MS is provided the address of the Default GANC in the HPLMN.

redirection: process by which a Default or Serving GANC redirects an MS to an alternative Serving GANC
This alternative GANC is likely to become the Serving GANC for the MS.
registration procedure: process by which an MS requests the Generic Access Service from a GANC
rove in: mobile station reselects from 3GPP access networks to GAN
rove out: mobile station reselects from GAN to 3GPP access networks
roving: action of re-selection between 3GPP access technology and GAN for a mobile station in idle mode
seamless: free from noticeable transitions (i.e. no end-user action is required; speech interruptions are short; service interruptions are short; incoming calls are not missed; packet sessions are maintained; services work identically)
serving GANC: logical role of the GANC in a PLMN which provides an MS with the Generic Access service

suitable cell: this is a cell on which an MS may camp. It must satisfy criteria which are defined for A/Gb mode in 3GPP TS 43.022 and for Iu mode in 3GPP TS 25.304
********************  Next modified section ********************

5.2
Generic Access Network Controller (GANC)

The core network interacts with the Generic Access Network Controller (GANC) as though it was an A/Gb mode BSS. The generic IP access network provides connectivity between the GANC and the MS. The GANC entity inter-works between the A/Gb interfaces and a generic IP access network, using the following functionality:

· User plane circuit switched services:
-
Reframing of AMR/RTP to AMR/(A-interface framing).
-
If non-TrFO, transcoding voice to/from the MS to PCM voice from/to the MSC.

-
If TrFO, transcoding maybe required if a common codec cannot be negotiated.

· User plane packet switched services:
-
Inter-working data transport channels over Up interface to packet flows over Gb interface.
· Control plane functionality:
-
Security Gateway (SEGW) for the set-up of a secure tunnel to MS for mutual authentication, encryption and data integrity. The SEGW provides a subset of the Wm functions, specifically the authentication procedures.

-
Registration for GAN access and providing system information.
-
Management of GAN bearer paths for CS and PS services, including the establishment, administration, and release of control and user plane bearers between the MS and the GANC.
-
Functionality providing support for paging, handover and PS handover procedures.
-
Transparent transfer of L3 messages (i.e. NAS protocols) between the MS and core network.

********************  Next modified section ********************

6.2.2
PS Domain - MS Architecture

The MS architecture for the PS domain is illustrated in more detail in figure 7.
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Figure 7: MS PS Domain Architecture

Figure 7 illustrates the main features of the MS PS Domain architecture, which are as follows:

· The GRR-SAP to the GPRS-LLC layer is preserved.

· The GMMRR-SAP interface to the GPRS-GMM layer is preserved.

· An access mode switch is provided to switch between GPRS and GAN modes.
· GA-PSR peers with GPRS-RLC to provide coordination for roving and PS handover.

********************  Next modified section ********************

7
Management functionality

7.1
State diagram for Generic Access
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Figure 8: State diagram for Generic Access in the MS
7.2
GA-RC (Generic Access Resource Control)

7.2.1
General

The GA-RC protocol provides a resource management layer, with the following functions:

· discovery and Registration with GANC;

· registration Update with GANC;

· application level keep-alive with GANC; and

· support for identification of the AP being used for GAN access.

7.2.2
States of the GA-RC sub-layer

The GA-RC sub-layer in the MS can be in one of two states - GA-RC-DEREGISTERED or GA-RC-REGISTERED - as illustrated in figure 8.

In the GA-RC-DEREGISTERED state, the MS may be in a GAN coverage area; however, the MS has not registered successfully with the GAN. The MS may initiate the GAN Registration procedure when in the GA-RC-DEREGISTERED state. The MS returns to GA-RC-DEREGISTERED state on loss of TCP or IPsec connection.

In the GA-RC-REGISTERED state, the MS is registered with a GANC, has an IPsec and an TCP connection established to the Serving GANC, through which the MS may exchange GA-CSR or GA-PSR signaling messages with the GANC, and the SAP between the GA-CSR and MM entity and the GA-PSR and the GMM entity are not active. In the GA-RC-REGISTERED state, the MS may be camped on GERAN or UTRAN, active in GERAN or UTRAN (e.g. a GSM RR or a UTRAN RRC connection may be established) or may have no GERAN or UTRAN service while still maintaining the registration in the GAN. The MS may re-enter GA-RC-REGISTERED state from GA-CSR-DEDICATED when Handover from GAN is being performed. The MS may also re-enter GA-RC-REGISTERED state from GA-PSR-ACTIVE state when PS Handover from GAN mode is performed. 


********************  Next modified section ********************

7.4
GA-PSR (Generic Access Packet Switched Resources)

The GA-PSR protocol provides the following services:
· delivery of GPRS signalling,  SMS messages over the secure tunnel;

· paging, flow control, GPRS transport channel management; 
· PS handover support between GERAN/UTRAN mode and GAN mode; and

· transfer of GPRS user plane data.
The GA-PSR Transport Channel (GA-PSR TC) provides the association between the MS and GANC for the transport of GPRS user data over the Up interface. Given that the GAN user data transport is UDP based, the GA-PSR Transport Channel is associated with corresponding MS and GANC IP addresses and UDP ports used for GPRS user data transfer. The MS and GANC manage the GA-PSR Transport Channel based on the requests for data transfer and the configurable GA-PSR Channel Timer.

7.4.1
States of the GA-PSR sub-layer
The GA-PSR sub-layer in the MS can be in two states - GA-PSR-STANDBY or GA-PSR-ACTIVE - as illustrated in figure 8.

· GA-PSR-STANDBY: This is the initial/default state of the mobile station in GAN mode. The MS is not able to send or receive GPRS user data to and from the GANC. The GA-PSR Transport Channel does not exist when the MS is in GA-PSR-STANDBY state. The GANC or the MS needs to activate the GA-PSR Transport Channel before sending any GPRS user data. When the MS GA-PSR successfully establishes a GA-PSR Transport Channel, it transitions to the GA-PSR-ACTIVE state.
· GA-PSR-ACTIVE: The MS is able to send and receive GPRS user data to and from the GANC. The corresponding GA-PSR Transport Channel exists.

Upon a successful switch to GAN mode as a result of rove-in, the MS GA-PSR acquires the control of the RLC GRR and GMMRR SAPs and transitions to GA-PSR-STANDBY state. Upon a successful switch to GAN mode as a result of PS handover (see [44]), the MS GA-PSR acquires the control of the RLC GRR and GMMRR SAPs and transitions to GA-PSR-ACTIVE state.
After successful GA-PSR TC activation, the MS GA-PSR transitions to GA-PSR-ACTIVE state. The following are the possible triggers for GA-PSR TC activation on the MS side:

· The LLC initiates the uplink data transfer using LLC SAPI 3, 5, 9 or 11.

· The GANC initiates GA-PSR TC activation; i.e. the MS receives a GA-PSR ACTIVATE UTC REQ message from the GANC (see sub-clause 8.16.4).

While the GA-PSR is in the GA-PSR-ACTIVE state, the corresponding GA-PSR TC exists and the GPRS user data transport is enabled both in uplink and downlink direction. Upon the successful GA-PSR TC activation and in parallel with transition to GA-PSR-ACTIVE state, the MS GA-PSR starts the GA-PSR Channel Timer. When the GA-PSR Channel Timer expires, the MS sends a message to the GANC to initiate GA-PSR TC deactivation. Upon successful GA-PSR TC deactivation, the MS GA-PSR transitions to GA-PSR-STANDBY state.
At any time, while in GAN mode, if the serving RR entity is switched to GSM-RR, the GA-PSR is disconnected from GPRS SAPs and the MS enters GERAN/UTRAN mode. Simultaneously, the MS will release the associated GA-PSR TC regardless of the GA-PSR Channel Timer status.

The MS GA-PSR maintains one GA-PSR TC for all active user data flows; i.e. if the GA-PSR is in GA-PSR-ACTIVE state, any uplink user data packet is transferred using the active GA-PSR TC regardless of the associated PFC and LLC SAP.  The GA-PSR Channel Timer is restarted whenever any uplink user data packet is sent or downlink user data packet received regardless of the associated PFC and LLC SAP.

********************  Next modified section ********************

8.16
GA-PSR Transport Channel Management Procedures

The GA-PSR Transport Channel (GA-PSR TC) management procedures are the basic GA-PSR procedures specified to facilitate the control of the GA-PSR connection for the user data transfer. A UDP based GA-PSR connection between the MS and the GANC for GPRS data transfer is referred to as the GA-PSR Transport Channel.
The GA-PSR Transport Channel consists of the following:

· The IP address and destination UDP port number to be used for GPRS data transfer at both the GANC and MS.

· The GA-PSR Channel Timer.

The MS or GANC will activate a GA-PSR Transport Channel only when needed; i.e. when the GPRS user data transfer is initiated.
The GA-PSR can be in two different states, GA-PSR-STANDBY or GA-PSR-ACTIVE state. The state of the GA-PSR and the corresponding transport channel are always synchronized.
· In GA-PSR-STANDBY state:

-
The MS is not able to send or receive GPRS data to and from the GANC. The GANC or the MS needs to activate the GA-PSR Transport Channel before sending any GPRS data.
-
A corresponding GA-PSR Transport Channel does not exist. When the GA-PSR Transport Channel is activated, the MS enters the GA-PSR-ACTIVE state.
· In GA-PSR-ACTIVE state:

-
The MS is able to send and receive GPRS data to and from the GANC. Furthermore there exists a corresponding GA-PSR Transport Channel for this MS.

A GA-PSR Channel Timer is also defined to control the transition from GA-PSR-ACTIVE to GA-PSR-STANDBY state as follows:

· The MS GA-PSR layer implements a timer that is started when the MS enters GA-PSR-ACTIVE state and restarted each time a LLC-PDU is transmitted to or received from the network. When the timer expires, the MS deactivates the GA-PSR Transport Channel and the MS GA-PSR enters GA-PSR-STANDBY state.

The GA-PSR Channel Timer value is returned to the MS as part of the GAN Registration procedure (i.e. in GA-RC REGISTER ACCEPT message).

8.16.1
MS initiated Activation of GA-PSR Transport Channel

Figure 29 depicts the MS initiated GA-PSR Transport Channel activation procedure. The basic idea is that the GANC and MS can dynamically negotiate the IP address and UDP port numbers for data transfer. This procedure can facilitate the GANC load balancing; moreover, it allows the GANC to optimize the processing and maintain the context for active users only.
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Figure 29: Activation of GA-PSR Transport Channel
Initially, the MS GA-PSR is in the GA-PSR-STANDBY state as the LLC layer requests the transfer of one or more uplink LLC-PDUs. As the MS GA-PSR is in GA-PSR-STANDBY state, the corresponding GA-PSR Transport Channel does not exist. This is a trigger for the MS to activate the GA-PSR Transport Channel (TC).

1.
The GA-PSR-layer sends a GA-PSR ACTIVATE UTC REQ message to the GANC to request the activation of the GA-PSR Transport Channel. This message contains MS UDP port number that the GANC can use for the downlink transfer.

2.
The GANC replies with a GA-PSR ACTIVATE UTC ACK message that contains the IP-address of and the UDP port number to be used for the uplink user data transfer. Upon receiving the acknowledgment, the MS GA-PSR transitions to GA-PSR-ACTIVE state.

3.
After successful GA-PSR TC activation, the MS forwards the LLC-PDU to the GANC IP-address and UDP-port received in the acknowledgment message using GA-PSR UNITDATA message. The GANC forwards the LLC‑PDU and other parameters to the core network as per procedure described in clause 8.17.2.3 (not shown in the sequence). The MS restarts the GA-PSR Channel Timer.

4.
The GANC receives a downlink user data message for the MS as per procedure described in clause 8.17.2.2 (not shown in the sequence) while the GA-PSR TC is still active. The LLC-PDU and the required parameters are sent to the MS encapsulated in a GA-PSR UNITDATA message using the associated GA-PSR Transport Channel information (MS IP-address and UDP-port received in step 1).

8.16.2
MS initiated Deactivation of the GA-PSR Transport Channel

The following message sequence depicts the scenario when the MS deactivates the GA-PSR Transport Channel after the GA-PSR Channel Timer expires. In addition, when a PS handover from GAN mode to GERAN/UTRAN mode is successfully completed both the GANC and the MS shall consider the GA-PSR Transport Channel as implicitly deactivated and the MS shall stop the GA-PSR Channel Timer.
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Figure 30: Deactivation of GA-PSR Transport Channel

1.
GA-PSR-layer in the MS sends the GA-PSR DEACTIVATE UTC REQ message to the GANC to request the deactivation of the GA-PSR Transport Channel. The message includes cause parameter to indicate "normal deactivation".

2.
The GANC deletes the related MS information associated with the GA-PSR Transport Channel and replies to the MS with a GA-PSR DEACTIVATE UTC ACK message.  Upon receiving the acknowledgment message, the MS enters GA-PSR-STANDBY state.

8.16.3
Implicit Deactivation of the GA-PSR Transport Channel due to MS Deregistration

When a GA-CSR DEREGISTER message is received by the GANC or if the MS is implicitly deregistered, the GA-PSR Transport Channel associated with the MS, if any, is automatically released by the GANC.
8.16.4
Network initiated GA-PSR Transport Channel Activation

Figure 31 depicts a scenario when the GANC activates a GA-PSR Transport Channel for a GAN registered MS. This scenario covers the following cases:

· The GANC receives a downlink user data packet (LLC PDU) from the core network and the specified MS does not have an active GA-PSR Transport Channel.
· PS Handover to GAN mode is performed in support of one or more PS domain services.
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Figure 31: Network initiated GA-PSR Transport Channel Activation
1.
The GANC sends a GA-PSR ACTIVATE UTC REQ message to the MS to request the activation of the corresponding GA-PSR TC. The message contains the GANC IP address and UDP port number assigned to the GA-PSR TC and the MS GA-PSR transitions to GA-PSR-ACTIVE state.

2.
The MS replies with a GA-PSR ACTIVATE UTC ACK message that contains the selected UDP-port number. Subsequently, the MS enters GA-PSR-ACTIVE state and starts the GA-PSR Channel Timer.

3.
The GANC forwards the previously received downlink LLC-PDU to the MS using GA-PSR UNITDATA message as per procedure described in clause 8.17.1. For the case of PS handover to a GAN cell the reception of downlink LLC PDUs is enabled in the MS upon allocation of the GA-PSR Transport Channel in step 1.
4.
The GA-PSR Transport Channel is active and the MS can send the uplink data using GA-PSR UNITDATA procedure described in clause 8.17.1. For the case of PS handover to a GAN cell the MS enables the transmission of uplink LLC PDUs on the allocated GA-PSR Transport Channel upon successful completion of the PS handover procedure.
********************  Last modified section ********************

8.23
PS Handovers between GAN mode and GERAN/UTRAN mode

Procedures for PS handover between GERAN/UTRAN mode and GAN mode for an MS that supports this type of PS handover are described in [44]. 
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