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Introduction
This contribution describes the GA-PSR related high level procedures of the Iu mode GAN proposal.
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X.5
High Level Procedures
[other high level procedures]
X.5.14
GA-PSR Connection handling

The Iu-mode GAN GA-PSR connection is a logical connection between the MS and the GANC for the PS domain.

A GA-PSR connection is established when the upper layers in the MS request the establishment of a PS domain signalling connection and the MS is in GA-PSR-IDLE state; i.e., no GA-PSR connection exists. When a successful response is received from the network, GA-PSR replies to the upper layer that the PS domain signalling connection is established and the MS has entered the equivalent of the RRC connected mode (i.e., the GA-PSR-CONNECTED state).
X.5.14.1
GA-PSR Connection Establishment 

Figure X.5.14-1 shows successful and unsuccessful establishment of the GA-PSR Connection.
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Figure X.5.14-1: GA-PSR Connection Establishment

1.
The MS initiates GA-PSR connection establishment by sending the GA-PSR REQUEST message to the GANC. This message contains the Establishment Cause indicating the reason for GA-PSR connection establishment.
2.
The GANC signals the acceptance of the connection request to the MS by sending the GA-PSR REQUEST ACCEPT and the MS enters the GA-PSR-CONNECTED state.
3.
If the GANC determines that the GA-PSR connection request shall be rejected, it sends a GA-PSR REQUEST REJECT to the MS indicating the reject cause, completing the procedure.
X.5.14.2
GA-PSR Connection Release

Figure X.5.14-2 shows release of the logical GA-PSR connection between the MS and the GANC.
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Figure X.5.14-2: GA-PSR Connection Release

1.
The MSC indicates to the GANC to release the PS resources allocated to the MS, via the RANAP Iu Release Command message.
2.
The GANC confirms resource release to MSC using the Iu Release Complete message.

3.
The GANC commands the MS to release resources, using the GA-PSR RELEASE message.

4.
The MS confirms resource release to the GANC using the GA-PSR RELEASE COMPLETE message and the GA-PSR state in the MS changes to GA-PSR-IDLE.

X.5.15
PS Security Mode Control
The message flow for PS security mode control is shown in figure X.5.15-1.
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Figure X.5.15-1: PS Security Mode Control
1.
The SGSN sends the RANAP Security Mode Command message to GANC. This message contains the integrity key (IK) and allowed algorithms, and optionally the encryption key (CK) and allowed algorithms.

2.
The GANC sends the GA-PSR SECURITY MODE COMMAND message to the MS. This message indicates the integrity protection and encryption settings (i.e., that are applicable after relocation to UTRAN), and a random number. The MS stores the information for possible future use after a relocation to UTRAN.

3.
The MS computes a MAC based on the random number, the MS IMSI and the integrity key. The MS then sends the GA-PSR SECURITY MODE COMPLETE message to signal its selected algorithm and the computed MAC.

4.
The GANC verifies the MAC. If the GANC verifies the MAC to be correct it sends the Security Mode Complete message to the SGSN.

NOTE:
The MAC proves that the identity that is authenticated to the GANC is the same as the identity authenticated to the core network. The configuration option of not enabling security mode control in the network will therefore open up the network to more security threats than in UTRAN.

X.5.16
PS NAS Signalling Procedures
After GA-PSR connection establishment, NAS signalling may be transfer from SGSN-to-MS and from MS-to-SGSN.
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Figure X.5.16-1: MSC-to-MS NAS signalling
1.
For SGSN-to-MS NAS signalling, the SGSN sends a NAS PDU to the GANC via the RANAP Direct Transfer message.
2.
The GANC encapsulates the NAS PDU within a GA-PSR DL DIRECT TRANSFER message and forwards the message to the MS via the existing TCP connection.
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Figure X.5.16-2: MS-to-SGSN NAS signalling
1.
The MS receives a request from the NAS layer to transfer an uplink NAS PDU. Assuming the required signalling connection already exists, the MS encapsulates the NAS PDU within a GA-PSR UL DIRECT TRANSFER message and sends the message to the GANC.

2.
The GANC relays the received message to the SGSN via the RANAP Direct Transfer message.

X.5.17
GA-PSR Packet Transport Channel Management Procedures

The GA-PSR Packet Transport Channel (GA-PSR PTC) provides the association between the MS and the network for the transport of GPRS user data over the Up interface (i.e., via the GAN in Iu-mode).

The PTC uses the GTP-U protocol running over UDP transport. The endpoint addresses of the PTC are identified by the IP addresses and UDP ports assigned to the PTC in the MS and network during the PTC activation procedure. The UDP port number for GTP-U is as defined in [29.060]. 

Multiple PTC instances between a MS and the network may be activated at the same time, using the same endpoint addresses. Each PTC instance is assigned unique GTP-U Tunnel Endpoint IDs (one on the MS and one on the network) during the activation procedure.

The MS and GANC manage the activation and deactivation of the PTC instances based on the requests for data transfer and the configurable PTC Timer.

X.5.17.1
States of the GA-PSR Packet Transport Channel

The MS in the GA-PSR-CONNECTED state can be in one of two PTC substates for each PTC: PTC-STANDBY or PTC-ACTIVE.

· PTC-STANDBY: This is the initial/default PTC substate of the MS when in the GA-PSR-CONNECTED state in GAN mode. The MS is not able to send or receive GPRS user data to or from the network using the PTC. The MS needs to activate the PTC before sending any GPRS user data via the PTC. When the MS successfully establishes a PTC, the MS transitions to the PTC-ACTIVE substate.
· PTC-ACTIVE: The MS is in the GA-PSR-CONNECTED state and the PTC is active between the MS and the network and the MS is able to send and receive GPRS user data to and from the network.
The following are the possible triggers for GA-PSR PTC activation on the MS side:

· The MS initiates the uplink user data transfer.
· The GANC initiates PTC activation; i.e., the MS receives a GA-PSR-ACTIVATE-PTC-REQUEST message from the GANC. The receipt of downlink data from the SGSN would be a trigger for GANC-initiated PTC activation.
On successful PTC activation and in parallel with transition to the PTC-ACTIVE substate, the MS starts the PTC Timer. When the PTC Timer expires, the MS sends a message to the GANC to initiate PTC deactivation. On successful PTC deactivation, the MS transitions to the PTC-STANDBY substate.

At any time while in the GA-PSR-CONNECTED state and the PTC-ACTIVE substate, the MS may receive the GA-PSR RELEASE message. In addition to requesting release of the GA-PSR session, this is interpreted by the MS as an implicit PTC deactivate command.
At any time while in GAN mode, if the serving RR entity is switched to GSM-RR/UTRAN-RRC, the GA-PSR is disconnected from the GPRS SAPs and the MS enters GERAN/UTRAN mode. Simultaneously, the MS will release the associated PTC regardless of the PTC Timer status.

The MS GA-PSR entity maintains one PTC for each active PDP context.  The PTC Timer is restarted whenever any uplink user data packet is sent or downlink user data packet is received related to the PDP context.
The PTC Timer value is provided to the MS as part of the GAN Registration procedure (i.e., in the GA-RC REGISTER ACCEPT message).

X.5.17.2
PTC Initial Activation
The following figure depicts the Packet Transport Channel initial activation procedure, assuming the MS is in the GA-PSR-IDLE state.
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Figure X.5.17-1: PTC initial activation

1.
The GA-PSR Connection Establishment procedure is performed as described in clause X.5.14. The MS transitions to the GA-PSR-CONNECTED state and the PTC-STANDBY substate.

2.
Additional PS signalling procedures are performed; examples are illustrated in clause X.5.18 and clause X.5.19.

3.
The SGSN initiates the RAB Assignment procedure and includes the RAB-ID, the CN Transport Layer Address (IP address) and the CN Iu Transport Association (GTP-U Terminal Endpoint Identifier, TEID) for user data.

4.
The GANC sends the GA-PSR ACTIVATE PTC REQUEST message to the MS to request activation of the Packet Transport Channel. The message includes the RAB-ID, a TEID that the GANC assigns to the MS, and the GANC IP Address and GANC TEID. To allow the MS to send PTC packets (i.e., GTP-U messages) directly to the SGSN, the GANC sets the GANC IP Address to the CN IP Address and the GANC TEID to the CN TEID.

5.
The MS acknowledges the PTC activation.

6.
The GANC sends the RAB Assignment Response message to the SGSN to complete the RAB Assignment procedure. To allow the SGSN to send GTP-U messages directly to the MS, the GANC sets the RAN IP Address to the MS’s IP Address and the RAN TEID to the TEID assigned to the MS by the GANC. 
7.
The GANC signals the completion of the RAB establishment to the MS with the GA-PSR ACTIVATE PTC COMPLETE message. On receipt of the message, the MS transitions to the PTC-ACTIVE substate and starts the PTC Timer.

8.
Additional PS signalling procedures are performed; examples are illustrated in clause X.5.18 and clause X.5.19.

9.
The MS initiates uplink user data transfer via the established PTC and the SGSN may use the same transport channel to send downlink user data packets.

X.5.17.3
PTC Data Transfer
The following figure illustrates the transfer of GPRS user data packets via the GAN Packet Transport Channel. This scenario assumes that user data is carried transparently between the MS and core network.
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Figure X.5.17-2: PTC Data Transfer
1.
If required, the GAN PTC is established as specified in clause X.5.17.2. Upon the GA-PSR PTC establishment, the MS enters the PTC-ACTIVE substate and starts the PTC Timer.

2.
The MS initiates the transfer of an uplink user data packet using the standard GTP-U protocol as specified in [29.060] and restarts the PTC Timer. 

3.
The SGSN transfers downlink user data packet utilizing the same PTC associated with the specific PDP context. Downlink user data packets are transferred using the standard GTP-U protocol as specified in [29.060]. Upon receiving the downlink data packet, the MS restarts the associated PTC Timer.

4.
Additional uplink and downlink user data packets are transferred via the same PTC as described in steps 2 and 3, respectively. After each transmission/reception, the MS restarts the PTC Timer.

X.5.17.4
MS initiated PTC Deactivation

The following figure depicts the scenario when the MS deactivates the Packet Transport Channel after the PTC Timer expires.
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Figure X.5.17-3: MS initiated PTC deactivation
The MS is in the GA-PSR-CONNECTED state and the PTC-ACTIVE substate.

1.
The PTC Timer associated with one of the active packet transport channels expires. 

2.
The MS sends the GA-PSR DEACTIVATE PTC REQUEST message to the GANC, including the RAB-ID to identify the PTC and indicating the normal release as a cause for deactivation. 

3.
The GANC sends a RAB Release Request message to the SGSN to request the release of the associated RAB. 

4.
The SGSN responds with the RAB Assignment Request indicating release.

5.
The GANC responds to the MS with a GA-PSR DEACTIVATE PTC ACK message to acknowledge successful deactivation. The MS transitions to the PTC-STANDBY substate.

6.
The GANC sends the RAB Assignment Response message to notify the SGSN that the RAB Release procedure is complete.

X.5.17.5
MS initiated PTC Re-activation

The following figure depicts the scenario when the MS initiates re-activation of the Packet Transport Channel while in the GA-PSR-CONNECTED and PMM-CONNECTED states; e.g., a PS signalling connection and active PDP context exists between the MS and CN but the PTC was previously deactivated by the MS due to PTC Timer expiry.
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Figure X.5.17-4: MS initiated PTC re-activation
The MS is in the GA-PSR-CONNECTED state and the PTC-STANDBY substate. The MS is in the PMM-CONNECTED state (i.e., a PS signalling connection and an active PDP context exists).

1.
The MS has a PDU to send. The MS sends the Service Request message (with Service type value “Data”) to the GANC in the GA-PSR UL DIRECT TRANSFER message.

2.
The GANC forwards the Service Request over the existing signalling connection to the SGSN using the RANAP Direct Transfer message.

3.
The SGSN may optionally initiate the Security Mode Control procedure described in clause X.5.15.
4.
The SGSN responds with a Service Accept message.

5.
The GANC forwards the message to the MS.

6.
The MS, GANC and SGSN establish the GA-PSR Packet Transport Channel (PTC) as described in steps 3-7 in clause X.5.17.2. The MS transitions to the PTC-ACTIVE substate and starts the PTC Timer.

7.
The MS sends the uplink PDU. Additional data transfer may take place.

X.5.17.6
Network initiated PTC De-activation 
The following figure depicts the scenario when the network initiates de-activation of the Packet Transport Channel.
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Figure X.5.17-5: Network initiated PTC de-activation

The MS is in the GA-PSR-CONNECTED state and the PTC-ACTIVE substate.
1.
Optionally, the GANC may initiate the PTC de-activation procedure; e.g., as a result of an error handling procedure. If so, the GANC sends the RAB Release Request message to the SGSN.

2.
The SGSN sends a RAB Assignment Request to request the release of the associated RAB. The release request may include one or more RABs.

3.
The GANC requests deactivation of the associated GA-PSR PTC by sending the GA-PSR DEACTIVATE PTC REQUEST message to the MS.

4.
The MS transitions to the PTC-STANDBY substate, stops the PTC Timer and sends the acknowledgment back to the GANC. Steps 3 and 4 are repeated for each additional RAB/PTC that needs to be released.

5.
The GANC notifies the SGSN that the release was successful.
Editorial Note: It is also possible for the network to release the Iu connection but maintain the PDP context. A future contribution will illustrate this scenario.
X.5.17.7
Network initiated PTC Re-activation

The following figure depicts the scenario when the network initiates re-activation of the Packet Transport Channel while the MS is in the GA-PSR-CONNECTED and PMM-CONNECTED states; e.g., a PS signalling connection and active PDP context exists between the MS and CN but the PTC was previously deactivated.


[image: image11.emf]MS GANC SGSN

3. Downlink PDU

GA-PSR-CONNECTED

PTC-STANDBY

GA-PSR-CONNECTED

PTC-ACTIVE

1. Security Mode Control

2. Packet Transport Channel (PTC) establishment


Figure X.5.17-6: Network initiated PTC re-activation
The MS is in the GA-PSR-CONNECTED state and the PTC-STANDBY substate. The MS is in the PMM-CONNECTED state (i.e., a PS signalling connection and an active PDP context exists).

1.
The SGSN has a PDU to send to send to the MS. The SGSN may optionally initiate the Security Mode Control procedure described in clause X.5.15.
2.
The MS, GANC and SGSN establish the GA-PSR Packet Transport Channel (PTC) as described in steps 3-7 in clause X.5.17.2. The MS transitions to the PTC-ACTIVE substate and starts the PTC Timer.

3.
The SGSN sends the downlink PDU. Additional data transfer may take place.

X.5.17.8
Implicit PTC De-activation due to MS De-registration

As part of the GAN de-registration procedure, the GANC needs to release all resources allocated to the MS. GAN de-registration may be initiated either explicitly by the MS or implicitly by the GANC if the loss of the signalling connection is detected (as described in clause 8.5.4.2 [Editorial: See other Kineto contribution]). 
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Figure X.5.17-7: Implicit PTC deactivation

Initially, one or more GA-PSR PTCs associated with a MS are in the PTC-ACTIVE state. 

1.
The GAN de-registration procedure is initiated for the MS either by the MS or GANC. 

2.
Optionally, any outstanding resources associated with the CS Domain are released.

3.
Optionally, if there are any outstanding resources associated with the PS Domain, the GANC initiates the Iu release procedure to the SGSN to release the corresponding RABs.

4.
The SGSN reponds with Iu Release Command.

5.
Upon receiving the Iu Release Command, the GANC locally deactivates all associated PTCs and

6.
…responds to the SGSN with an Iu Release Complete message.

X.5.18
PDP Context Activation
The following figure illustrates the successful MS-initiated PDP Context Activation procedure, assuming the MS is in GA-PSR-IDLE state.


[image: image13.emf]MS GANC SGSN

2. Initial UE Message (Domain Indicator, Service Request=Signalling)

4. Security Mode Control

5. GA-PSR DL DIRECT TRANSFER (Service Accept))

9. PS user data transfer using PTC

6. GA-PSR UL DIRECT TRANSFER (Activate PDP Context Request)

8. GA-PSR DL DIRECT TRANSFER (Activate PDP Context Accept)

1. GA-PSR Connection Establishment

3. Authentication

7. Packet Transport Channel (PTC) establishment

GA-PSR-

CONNECTED


Figure X.5.18-1: PDP Context Activation

1.
The GA-PSR Connection Establishment procedure is performed as described in clause X.5.14.1.
2.
The GANC establishes an SCCP connection to the SGSN and forwards the Service Request message (with Service type value “Signalling”) to the SGSN using the RANAP Initial UE Message. Subsequent NAS messages between the MS and core network will be sent between GANC and SGSN using the RANAP Direct Transfer message.

3.
The SGSN may optionally authenticate the MS using standard UTRAN authentication procedures.
4.
The SGSN may optionally initiate the Security Mode Control procedure described in clause X.5.15.

5.
The SGSN responds with a Service Accept message. The GANC forwards the message to the MS.

6.
The MS sends the Activate PDP Context Request message providing details on the PDP context to the SGSN. This message is contained within the GA-PSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Activate PDP Context Request message to the SGSN.

7.
The MS, GANC and SGSN establish the GA-PSR Packet Transport Channel (PTC) as described in steps 3-7 in clause X.5.17.2.

8.
The SGSN indicates the PDP context establishment is complete using the Activate PDP Context Accept message to the GANC. GANC forwards this message to the MS in the GA-PSR DL DIRECT TRANSFER message.
9.
The MS and CN exchange user data transfer via the established PTC.

X.5.19
Network Requested PDP Context Activation
The following figure illustrates the successful Network-Requested PDP Context Activation procedure, assuming the MS is in GA-PSR-IDLE state.
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Figure X.5.19-1: Network Requested PDP Context Activation

Initially, the SGSN received downlink user data to transfer to the MS and the associated RAB is not established. The MS is in PMM-IDLE state.
1.
The SGSN sends the RANAP Paging message to the MS via the GANC to locate the user. The paging request indicates paging for PS Domain signalling.

2.
The GANC forwards the paging information to the MS in the GA-PSR PAGING REQUEST message.

3.
The MS responds with a GA-PSR PAGING RESPONSE. The MS transitions to the GA-PSR-CONNECTED state.

4.
The GANC establishes an SCCP connection to the SGSN and forwards the Service Request message (with Service type value “Paging response”) to the SGSN using the RANAP Initial MS Message. Subsequent NAS messages between the MS and core network will be sent between GANC and SGSN using the RANAP Direct Transfer message.

5.
The SGSN may optionally authenticate the MS using standard UTRAN authentication procedures.
6.
The SGSN may optionally initiate the Security Mode Control procedure described in clause X.5.15.
7.
The SGSN sends the Request PDP Context Activation message to the GANC. The GANC forwards this message to the MS in the GA-PSR DL DIRECT TRANSFER message.

8.
The MS sends the Activate PDP Context Request message providing details on the PDP context to the SGSN. This message is contained within the GA-PSR UL DIRECT TRANSFER between the MS and the GANC. The GANC forwards the Activate PDP Context Request message to the SGSN.

9.
The MS, GANC and SGSN establish the GA-PSR Packet Transport Channel (PTC) as described in steps 3-7 in clause X.5.17.2.

10.
The SGSN indicates the PDP context establishment is complete using the Activate PDP Context Accept message to the GANC. GANC forwards this message to the MS in the GA-PSR DL DIRECT TRANSFER message.
11.
The MS and SGSN exchange user data transfer via the established PTC.

Editorial Note: It is also possible for the network to release the Iu connection but maintain the PDP context. In this case, steps 7, 8 and 10 are not necessary for the network to re-initiate data flow. A future contribution will illustrate this scenario.
Proposal
It is proposed to capture the text in sections X.5.14-X.5.19 in the GAN Enhancements Technical Report to describe the GA-PSR related high level procedures of the Iu mode GAN proposal.



























































































































































































































































































































































































































































































































































































	TSG GERAN Ad-Hoc GANE-07026
	
	1 / 13



_1227434747.vsd
MS


GANC


GA-PSR-CONNECTED
PTC-STANDBY


SGSN


GA-PSR-CONNECTED
PTC-ACTIVE


2. Additional PS signalling procedures


3. RAB Assignment Request (RAB-ID, CN TEID, CN IP Address)


4. GA-PSR ACTIVATE PTC REQUEST (RAB-ID, UE TEID, GANC TEID, GANC IP Address)


5. GA-PSR ACTIVATE PTC ACK (RAB-ID)


6. RAB Assignment Response (RAB-ID, RAN TEID, RAN IP Address)


9. PS user data traffic


1. GA-PSR Connection Establishment


8. Additional PS signalling procedures


7. GA-PSR ACTIVATE PTC COMPLETE



_1227435168.vsd
MS


GANC


SGSN


2. RAB Assignment Request (RAB-ID, Release)


3. GA-PSR DEACTIVATE PTC REQUEST (RAB-ID, Cause)


4. GA-PSR DEACTIVATE PTC ACK (RAB-ID)


5. RAB Assignment Response (RAB-ID)


GA-PSR-CONNECTED
PTC-ACTIVE


GA-PSR-CONNECTED
PTC-STANDBY


1. RAB Release Request (RAB-ID, Cause)



_1229335020.vsd
MS


GANC


SGSN


1. GA-PSR REQUEST (Establishment Cause)


2. GA-PSR REQUEST ACCEPT


3. GA-PSR REQUEST REJECT (Cause)



_1229335056.vsd
MS


GANC


1. Iu Release Command


3. GA-PSR RELEASE


4. GA-PSR RELEASE COMPLETE


SGSN


2. Iu Release Complete



_1227435249.vsd
MS


GANC


CN


4. Iu Release Command


6. Iu Release Complete


5. Deactivate all UE PTCs


3. Iu Release Request


1. GA-RC DEREGISTER (Cause)


2. Release CS domain resources



_1227436183.vsd
MS


GANC


SGSN


2. Initial UE Message (Domain Indicator, Service Request=Signalling)


4. Security Mode Control


6. GA-PSR UL DIRECT TRANSFER (Activate PDP Context Request)


5. GA-PSR DL DIRECT TRANSFER (Service Accept))


7. Packet Transport Channel (PTC) establishment


8. GA-PSR DL DIRECT TRANSFER (Activate PDP Context Accept)


9. PS user data transfer using PTC


1. GA-PSR Connection Establishment


3. Authentication


GA-PSR-CONNECTED



_1227436383.vsd
MS


GANC


SGSN


5. Authentication


6. Security Mode Control


7. GA-PSR DL DIRECT TRANSFER (Request PDP Context Activation)


8. GA-PSR UL DIRECT TRANSFER (Activate PDP Context Request)


10. GA-PSR DL DIRECT TRANSFER (Activate PDP Context Accept)


9. Packet Transport Channel (PTC) establishment


11. PS user data transfer using PTC


1. Paging (Domain Indicator, IMSI)


2. GA-PSR PAGING REQUEST (Domain Indicator)


3. GA-PSR PAGING RESPONSE


4. Initial UE Message (Domain Indicator, Service Request=Paging Response)


GA-PSR-CONNECTED


GA-PSR-IDLE



_1227435201.vsd
MS


GANC


SGSN


3. Downlink PDU


GA-PSR-CONNECTED
PTC-STANDBY


GA-PSR-CONNECTED
PTC-ACTIVE


1. Security Mode Control


2. Packet Transport Channel (PTC) establishment



_1227435099.vsd
MS


GANC


SGSN


1. PTC Timer expires


4. RAB Assignment Request (RAB-ID, Release)


2. GA-PSR DEACTIVATE PTC REQUEST (RAB-ID, Cause)


5. GA-PSR DEACTIVATE PTC ACK (RAB-ID)


6. RAB Assignment Response (RAB-ID)


GA-PSR-CONNECTED
PTC-ACTIVE


GA-PSR-CONNECTED
PTC-STANDBY


3. RAB Release Request (RAB-ID, Cause)



_1227435146.vsd
MS


GANC


SGSN


4. RAB Direct Transfer (Service Accept)


6. Packet Transport Channel (PTC) establishment


7. Uplink PDU


GA-PSR-CONNECTED
PTC-STANDBY


GA-PSR-CONNECTED
PTC-ACTIVE


2. Direct Transfer (Service Request=Data)


1. GA-PSR UL DIRECT TRANSFER (Service Request=Data)


5. GA-PSR DL DIRECT TRANSFER (Service Accept)


3. Security Mode Control



_1227435067.vsd
MS


GANC


SGSN


1. PTC Establishment


3. GTP-U UNITDATA (G-PDU)


2. GTP-U UNITDATA (G-PDU)


Restart
PTC Timer


4. GTP-U UNITDATA (G-PDU)


Restart
PTC Timer


GA-PSR-CONNECTED
PTC-ACTIVE


Restart
PTC Timer



_1227432944.vsd
MS


GANC


1. Direct Transfer (NAS-PDU)


2. GA-PSR DL DIRECT TRANSFER (NAS-PDU)


SGSN



_1227432957.vsd
MS


GANC


SGSN


2. Direct Transfer (NAS-PDU)


1. GA-PSR UL DIRECT TRANSFER (NAS-PDU)



_1227432855.vsd
MS


GANC


1. Security Mode Command


2. GA-PSR SECURITY MODE COMMAND


3. GA-PSR SECURITY MODE COMPLETE


SGSN


4. Security Mode Complete


Verify MAC



