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	The “keep alive mechanism” currently described in TS 44.318 is inefficient as the MS shall send the GA-RC Keep Alive message at every expiry of timer TU3906, without any dependency on the other procedures that are undergoing in the mobile. These unnecessary transmissions impact the overall performance of GAN, inducing a delay on all other ongoing signalling, and a waste of radio resources. 
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	The solution proposed is to use Keep Alive mechanism only when necessary. For this we propose to add an option in the specification to permit to the MS to eventually reduce the number of Keep Alive it will send. 
The alternative Keep Alive mechanism is based on stopping and restarting the TU3906 timer each time a message is sent  or received by MS on the TCP socket, either if it is GA-RC message, a GA-CSR message (on TCP) or a GA-PSR message (on TCP). This way, the Keep Alive message will always be sent after an idle period of TU3906 on the TCP link.

Changes have been incorporated in section 6.5 to reflect the proposed enhancement, and both the MS and NW behaviours.
In section 11.2.71, a new bit OKA have been added. This allows the NW at reception of the GA-RC REGISTER REQUEST to know whether the MS supports Optimised Keep Alive mechanism and to adjust its timer accordingly.

In section 12.1.1, changes are reflected for timers TU3906.
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Modified section

6.5
Keep alive mechanism and TU3906 handling

When the MS receives the GA-RC REGISTER ACCEPT message, it shall initiate the GA-RC Keep Alive -mechanism by starting timer TU3906 using the TU3906 Timer value received in that message. 

When timer TU3906 expires in the MS, the MS shall send the GA-RC KEEP ALIVE -message to the GANC and start timer TU3906.
The support or not of Optimised Keep Alive mechanism is indicated by the MS in the Required GAN Services IE sent in the GA-RC REGISTER REQUEST message.

In case the MS supports the Optimised Keep Alive mechanism, it should behave as follows:

when the timer TU3906 is running and the MS sends or receives a GA-RC, GA-CSR and GA-PSR messages over TCP to the GANC, the timer TU3906 shall be restarted.
If the MS releases the TCP connection (e.g. because of receiving GA-RC REGISTER REDIRECT, GA-RC REGISTER REJECT and GA-RC DEREGISTER message), then it shall stop timer TU3906.
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Figure 6.5.1: Keep Alive procedure 

If the MS detects, that it is not able to send the GA-RC KEEP ALIVE message to the network due to lower layer failure, it shall act according to sub-clause 9.5.
When the NW receives the GA-RC REGISTER REQUEST, the NW shall check if the MS supports the Optimised Keep Alive mechanism, and adapt its timers accordingly.

Modified section

11.2.71
Required GAN Services

The purpose of the Required GAN Services information element is to indicate to the GANC that the mobile station requires a GAN specific service and which of the GAN services the mobile station requires.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Required GAN Services IEI
	octet 1

	Length of Required GAN Services contents
	octet 2

	spare
	OKA
	CBS
	octet 3


Figure 11.2.71.1: Required GAN Services information element

Table 11.2.71.1: Required GAN Services information element

	CBS Cell Broadcast Service (octet 3)

Bit

1

0
CBS is not required by the mobile station 

1
CBS is required by the mobile station.
OKA Optimised Keep Alive (octet 3)

Bit

2

0   OKA is supported by the mobile station

1   OKA is not supported by the mobile station



Modified section

12.1.1
Timers on the mobile station side

All the timers listed below except TU3910 and TU3906 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 or Lower layer failure as defined in section 5.6.2.
	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 or Lower layer failure as defined in section 6.2.4.2.
	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.
Sending or receiving a message over TCP (GA-RC, GA-CSR or GA-PSR messages)
	See sub-clauses 6.5 and 9.5.
	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'
	Lower layer failure as defined in section 6.2.4.2.
	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.

	TU3909
	Sending of GA-CSR CLEAR REQUEST
	Reception of GA-CSR RELEASE
	See sub-clause 7.5.5.
	5 seconds.

	TU3910
	At rove out or at reception of GA-RC REGISTER UPDATE DOWNLINK
	When MS detects loss of GERAN coverage or reception of GA-RC REGISTER UPDATE DOWNLINK or GA-RC REGISTER REDIRECT
	The MS is allowed to rove-in
	Received from the GANC as TU3910 Timer IE.

	TU3911
	Sending of GA-CSR ACTIVATE CHANNEL ACK
	Reception of GA-CSR ACTIVATE CHANNEL COMPLETE
	See sub-clause 7.4.5
	5 seconds.

	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.
	Rove-out to GERAN/UTRAN mode or remain in GAN mode.
	Received from the GANC as TU4004 Timer IE.
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