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8.3
Network Initiated GA-PSR Transport Channel (GA-PSR TC) Activation 

The GANC initiated GA-PSR TC activation is triggered by the downlink GPRS user data request when the corresponding GA-PSR TC does not exist or as a result of PS handover from a GERAN/UTRAN cell to a GAN cell. The following message flow depicts the messages and timers associated with this procedure:
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Figure 8.3.1 Network initiated GA-PSR TC Activation

8.3.1
Initiation of the GA-PSR TC Activation by the GANC

Upon receiving the downlink user data transfer request associated with LLC SAPI 3, 5, 9 or 11 and if there is no GA-PSR TC associated with the specific MS or upon receiving a PS Handover Request message from the SGSN when GAN PS handover is supported, the GANC allocates the IP address and the UDP port number to be used by the MS for GPRS user data transport and sends a GA-PSR-ACTIVATE-UTC-REQ message to the MS. The GANC also:

-
sets the downlink packet sequence number to 0 and 

-
sets the expected uplink packet sequence number to 0

8.3.2
Processing of the GA-PSR TC Activation Request by the MS

Upon receiving the GA-PSR-ACTIVATE-UTC-REQ message from the GANC, the MS shall verify the following:

-
the GA-PSR is in GA-PSR-STANDBY state 

-
the GA-PSR TC does not exist

-
the GPRS service is not suspended

Assuming successful verification, the MS shall allocate UDP port number for the MS GPRS user data transport and store the associated information. In parallel, the MS GA-PSR shall transition to GA-PSR-ACTIVE state and start TU4001 timer.  Subsequently, the MS shall send the GA-PSR-ACTIVATE-UTC-ACK message to the GANC with the cause indicating successful activation. The message includes the MS UDP port to be used for the downlink GPRS user data transport.

After the MS has sent the GA-PSR-ACTIVATE-UTC-ACK message, it shall:

-
set the uplink packet sequence number to 0 and 

-
set the expected downlink packet sequence number to 0

8.3.3
Processing of the GA-PSR TC Activation Acknowledgment by the GANC

Upon receiving the GA-PSR-ACTIVATE-UTC-ACK message while the GANC initiated GA-PSR TC activation is in progress as a result of a downlink user data transfer request, the GANC forwards any outstanding downlink user data packets. 
Upon receiving the GA-PSR-ACTIVATE-UTC-ACK message while the GANC initiated GA-PSR TC activation is in progress as a result of receiving a PS Handover Request message, the GANC sends a PS Handover Request Ack message to the SGSN and may start blind transmission of user data on the downlink of the allocated transport channel. 

Both uplink and downlink packet sequence number for user data are set to 0 after successful GA-PSR TC activation.

8.3.4
Abnormal Cases

8.3.4.1
GA-PSR TC Activation Collision

If the MS receives a GA-PSR-ACTIVATE-UTC-REQ message from the GANC while the MS initiated GA-PSR TC activation procedure is in progress, the MS shall silently discard the request and wait for the acknowledgment related to the MS initiated activation already in progress.

8.3.4.2
MS Rejects GA-PSR TC Activation when the GPRS Service is suspended

If the MS determines that the GPRS service is suspended when the GA-PSR-ACTIVATE-UTC-REQ is received, it shall send a GA-PSR-ACTIVATE-UTC-ACK message to the GANC with the failure cause code set to "GPRS Suspended". 

Upon receiving the GA-PSR-ACTIVATE-UTC-ACK message indicating that the GPRS service is suspended, the GANC aborts the activation procedure.

8.3.4.3
MS Receives GA-PSR TC Activation Request while GA-PSR TC active

If the MS receives a GA-PSR TC activation message from the GANC while the GA-PSR TC is active, it shall send the GA-PSR-ACTIVATE-UTC-ACK message to the GANC. The message shall include MS UDP port allocated to the existing GA-PSR TC. In parallel, if the GANC provided new IP Address and UDP port number, the MS shall update the GA-PSR TC attributes accordingly. 

After sending the GA-PSR-ACTIVATE-UTC-ACK message, the MS shall:

-
set uplink packet sequence number to 0 and

-
set the expected downlink packet sequence number to 0
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8.13
PS Handover to GAN
8.13.1
Initiation

If PS handover to GAN is supported by the source BSS/RNC it may be used to prevent an MS from performing an autonomous rove-in to GAN mode in favour of using PS handover to a GAN cell as follows:

· An MS with one or more active packet sessions in GERAN/UTRAN mode discovers the availability of GAN service and performs a successful GAN registration as defined in sub-clause 6.2.

· During the GAN registration a GANC informs the MS that it supports PS handover and provides it with the corresponding  ARFCN and BSIC. 
· If the MS is in a GERAN cell it shall consider Cell Change Notification as enabled towards the corresponding GAN cell and proceed as per the Cell Change Notification procedure described in [45]. The Packet Cell Change Notification message may either be sent at the first possible transmission opportunity in the GERAN cell if GAN mode is preferred or when the GERAN cell becomes sufficiently degraded if GERAN/UTRAN mode is preferred. When a Packet Cell Change Notification message is sent it triggers the procedure for PS Handover to a GAN cell in the source BSS by indicating the desired target cell is a GAN cell by including both the corresponding ARFCN/BSIC and an RXLEV of 63.
· If the MS is in a UTRAN cell then the procedure for PS Handover to a GAN cell is triggered in the source RNC when the MS sends measurement information that indicates the desired target cell is a GAN cell and includes both the corresponding ARFCN/BSIC and an RXLEV of 63.

Once the procedure for PS handover to a GAN cell is triggered it results in the target GANC allocating the MS a GA-PSR Transport Channel (see sub-clause 8.3 and [49]). When the source BSS/RNC is informed about the successful allocation of the GA-PSR Transport Channel it responds by sending the MS a PS Handover Command message (source BSS) or a Handover from UTRAN Command message (source RNC). 
If the target GANC supports blind transmission it may begin transmitting downlink data on the allocated GA-PSR Transport Channel prior to determining that PS handover to the GAN cell has been successfully completed. Otherwise, it may discard downlink data that becomes available prior to the successful completion of the PS handover to the GAN cell. An MS that supports blind transmission enables the reception of downlink data upon being allocated a GA-PSR Transport Channel (i.e. prior to switching to GAN mode).
If the ARFCN and BSIC parameters included in the PS Handover Command message [45] or the Handover from UTRAN Command message [40] match those of the GAN cell, the MS shall:
· switch to GAN mode (i.e. switch the serving RR to GA-PSR);

· enable the transmission of uplink data on the allocated GA-PSR Transport Channel.

8.13.2
Successful completion of the PS Handover to GAN

From the MS perspective the procedure for PS handover to a GAN cell is started upon reception of the PS Handover Command message or the Handover from UTRAN Command message and completed upon switching to GAN mode. 
From the source BSS/RNC perspective the procedure for PS handover to a GAN cell is started upon deciding to perform PS handover of an MS to a GAN cell and completed upon being told by the SGSN to release the radio resources allocated to the MS when the PS handover procedure was started.

From the target GANC perspective the procedure for  PS handover to a GAN cell is started upon receiving a PS Handover Request message and completed upon receiving the first upper layer PDU from the MS on the allocated GA-PSR Transport Channel. Upon receiving this upper layer PDU the GANC should indicate handover completion to the CN.
8.13.3
Abnormal Cases 

Upon receiving a PS Handover Command message or a Handover from UTRAN Command message in the source cell the MS shall verify that it still has connectivity with the GANC on the GA-PSR Transport Channel. If the MS determines that connectivity has been lost it shall discard the PS Handover Command message/Handover from UTRAN Command message and provide the source BSS/RNC with a failure notification as described in [45] for a GERAN cell or in [40] for a UTRAN cell. 
8.14
PS Handover from GAN
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Figure 8.14.1: PS Handover from GAN, successful case
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Figure 8.14.2: PS Handover from GAN, failure case

8.14.1
Initiation

The procedure for PS Handover from a GAN cell is applicable in GA-PSR ACTIVE state and if supported by the source GANC it may be used to prevent an MS from performing an autonomous rove-out from GAN mode in favour of using PS handover to make a cell change. The source GANC informs the MS of whether or not it supports PS handover during GAN registration performed prior to entering GAN mode. If the source GANC supports PS handover an MS that supports PS handover to/from GAN mode may trigger the PS handover procedure based on:

-
local measurements of GAN coverage signal quality;
-
reception of a GA-PSR UPLINK QUALITY INDICATION message indicating one of the following in the UL Quality Indication IE:
· Radio problem (unacceptable uplink performance). 

· Network  Connectivity Problem. 

· Cell Congestion. 

· GANC is under attack by aliens. 

· Unknown problem.
Upon receiving GA-PSR UPLINK QUALITY INDICATION message providing any of these indications the MS may either immediately trigger the PS handover procedure in the source GANC by sending it a GA-PSR HANDOVER INFORMATION message or first attempt to find a new GAN access point before sending the GA-PSR HANDOVER INFORMATION message.
A GA-PSR HANDOVER INFORMATION message shall include a list of candidate GERAN/UTRAN cells ranked in order of preference based on the most recent lists available from the candidate radio access technologies and including the received signal strength for each identified GERAN or UTRAN cell. The list of candidate cells may include only GERAN cells, only UTRAN cells or both. Upon sending this message the MS shall start TU4004.
8.14.2
Reception of GA-PSR HANDOVER INFORMATION by the GANC

Upon reception a GA-PSR HANDOVER INFORMATION message the source GANC triggers PS handover to a GERAN/UTRAN target cell. This results in the allocation of radio resources/RABs in the target cell [49]. When the source GANC is informed about the successful allocation of radio resources/RABs in the target cell it responds by sending the MS a GA-PSR HANDOVER COMMAND message. The GA-PSR HANDOVER COMMAND message should only indicate a target cell which was reported by the MS in the GA-PSR HANDOVER INFORMATION message. While the PS handover is ongoing but prior to sending the MS a GA-PSR HANDOVER COMMAND message the GANC may send the MS one or more instances of the GA-PSR HANDOVER CONTINUE message to prevent TU4004 from expiring in the MS.
8.14.3
Reception of GA-PSR HANDOVER COMMAND by the MS

Upon reception of a GA-PSR HANDOVER COMMAND message the MS shall:

-
stop TU4004.
-
suspend all NAS layer signalling transmissions;

-
start the connection establishment to the target BSS/RNC by using the contents of the PS Handover From GAN Command IE (included in the GA-PSR HANDOVER COMMAND message) which contains either a PS Handover Command message [45] created by the target BSS (for PS handover to a GERAN cell [49]) or a Handover to UTRAN Command message [40] created by the target RNC (for PS handover to a UTRAN cell [49]). These encapsulated messages carry information about the target cell identifier and radio parameters relevant for the target radio access technology.
8.14.4
Successful completion of the PS Handover from GAN

From the MS perspective the procedure for PS handover from a GAN cell is started upon reception of the GA-PSR HANDOVER COMMAND message message and completed upon establishment of the radio connection towards the target radio access technology (see Note 1). Upon successfully completing the PS handover from a GAN cell the MS shall:

-
switch to GERAN/UTRAN mode (i.e. switch the serving RR to GSM RR).

-
enter GA-RC-REGISTERED state.
-
either deregister from GAN as defined in sub-clause 6.4 or immediately consider the GA-PSR Transport Channel previously used in the GAN cell as implicitly released.
From the source GANC perspective the procedure for PS handover from a GAN cell is started upon receiving a GA-PSR HANDOVER INFORMATION message from the MS and deciding to perform PS handover to a GERAN/UTRAN cell. It is completed upon being told by the SGSN to release the GA-PSR Transport Channel allocated to the MS when the PS handover procedure was started (see Note 2).
From the target BSS/RNC perspective the procedure for PS handover from a GAN cell is started upon receiving a PS Handover Request message (target BSS) or a Relocation Request message (target RNC) and completed upon receiving confirmation from the MS that it has has arrived in the target cell (see Note 1).

Note 1:
The requirements concerning the establishment of the radio connection towards the target radio access technology and the corresponding signalling procedures are outside of the scope of this specification.

Note 2:
The release of the GA-PSR Transport Channel is initiated as a result of PS handover success notification sent by the target RAT. 
8.14.5
MS fails to complete requested PS handover

If the MS does not succeed in establishing a connection to the target radio access technology it shall:

-
revert back to the GAN configuration;

-
send a GA-PSR CELL CHANGE FAILURE message to the source GANC and resume normal operation as if the GA-PSR HANDOVER COMMAND message has not been received. The cause value shall be set as specified for the case of PS Handover failure described in 3GPP TS 44.060.

8.14.6
Reception of GA-PSR CELL CHANGE FAILURE by the GANC

Upon reception of a GA-PSR CELL CHANGE FAILURE message the GANC may initiate the release of resources in the target radio access technology.

8.14.7
Abnormal Cases

If TU4004 expires the MS shall either resend the GA-PSR HANDOVER INFORMATION message or rove-out to GERAN/UTRAN mode or remain in GAN-mode if the conditions that triggered the MS to initiate PS Handover have been resolved.
If the MS is unable to act on the GA-PSR HANDOVER COMMAND message it shall discard it, send the source GANC a GA-PSR CELL CHANGE FAILURE message and resume normal operation as if the GA-PSR HANDOVER COMMAND message had not been received. The cause value in the GA-PSR CELL CHANGE FAILURE message shall be set as specified for the equivalent abnormal case described for A/Gb mode to A/Gb mode PS Handover in 3GPP TS 44.060.
If the MS is able to act on the GA-PSR HANDOVER COMMAND message but is unable to establish the radio connection towards the target radio access technology it shall return to the old cell, send the source GANC a GA-PSR CELL CHANGE FAILURE message and resume normal operation as if the GA-PSR HANDOVER COMMAND message had not been received. The cause value in the GA-PSR CELL CHANGE FAILURE message shall be set as specified for the equivalent abnormal case as described for A/Gb mode to A/Gb mode PS Handover in 3GPP TS 44.060 or as described for A/Gb mode to UTRAN Iu mode PS Handover in 3GPP TS 25.331.
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12
List of system parameters 

The information provided in sub-clauses 12.1 and 12.2 shall be treated as informative. The normative text is specified in the relevant sub-clauses and shall prevail.
12.1
Timers and counters for unlicensed radio resource management

12.1.1
Timers on the mobile station side

All the timers listed below except TU3910 shall be stopped when the MS exits GAN mode.

Table 12.1.1.1: Timer on the mobile station side

	Timer
	Start
	Stop
	At expiry
	Value Setting

	TU3901
	Sending of GA-RC DISCOVERY REQUEST
	Reception of GA-RC DISCOVERY ACCEPT or GA-RC DISCOVERY REJECT
	See sub-clause 5.6.1.
	30 seconds.

	TU3902
	Reception of GA-RC DISCOVERY REJECT with Reject Cause value 'network congestion'
	-.
	See sub-clause 5.6.3.
	Received from the GANC as TU3902 Timer IE.

Value in TU3902 Timer IE + a random value between 0 and the value in TU3902 Timer IE

	TU3903
	TU3901 expiry or Lower layer failure as defined in section 5.6.2.
	-.
	See sub-clause 5.6.4.
	Initial value is 1 minute.

Maximum value is 32 minutes.

	TU3904
	Sending of GA-RC REGISTER REQUEST
	Reception of GA-RC REGISTER ACCEPT or GA-RC REGISTER REJECT or GA-RC REGISTER REDIRECT
	See sub-clause 6.2.4.1.
	30 seconds.

	TU3905
	TU3904 expiry or

Lower layer failure as defined in sections 6.2.4.2 and 9.5 or reception of GA-RC DEREGISTER
	-.
	See sub-clause 6.2.4.3.
	10 seconds.

	TU3906
	Reception of GA-RC REGISTER ACCEPT and at TU3906 expiry
	-.
	Send GA-RC KEEP ALIVE and restart TU3906
	Received from the GANC as TU3906 Timer IE.

	TU3907
	Reception of GA-RC REGISTER REJECT or GA-RC DEREGISTER with Reject Cause value 'network congestion'
	-.
	See sub-clause 6.2.4.4.
	Received from the GANC as TU3907 Timer IE.

Value in TU3907 Timer IE + a random value between 0 and value in TU3907 Timer IE

	TU3908
	Sending of GA-CSR REQUEST
	Reception of GA-CSR REQUEST ACCEPT or GA-CSR REQUEST REJECT
	See sub-clause 7.1.4.1.
	5 seconds.

	TU3910
	At rove out
	When MS detects loss of GERAN coverage
	The MS is allowed to rove-in
	Received from the GANC as TU3910 Timer IE.

	TU3920
	Sending of GA-CSR HANDOVER ACCESS
	Reception of GA-CSR ACTIVATE CHANNEL COMPLETE
	See sub-clause 7.7.5.
	Received from the GANC as TU3920 Timer IE.

	TU4001
	Reception of GA-PSR- ACTIVATE-UTC- ACK or at sending or receiving of GA-PSR- UNITDATA
	Sending or receiving of GA-PSR-UNITDATA (and restart the timer)
	See sub-clause 8.4.1
	Received from the GANC as TU4001 Timer IE.

	TU4002
	Sending of GA-PSR- ACTIVATE-UTC- REQ or sending GA-PSR-DEACTIVATE-UTC-REQ
	Reception of GA-PSR- ACTIVATE-UTC-ACK or reception of GA-PSR- DEACTIVATE-UTC-ACK
	See sub-clause 8.2.4.2 and sub-clause 8.4.4.1
	5 seconds.

	TU4003
	Sending of GA-PSR- DFC-REQ
	-.
	See sub-clause 8.11.3
	Received from the GANC as TU4003 Timer IE.

	TU4004
	Sending of GA-PSR HANDOVER INFORMATION message to the network  or receiving a GA-PSR HANDOVER CONTINUE message from the network
	Reception of a GA-PSR HANDOVER COMMAND message.
	Resend the GA-PSR HANDOVER INFORMATION message to the network  or Rove-out to GERAN/UTRAN mode
	3 seconds
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