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Enhancements of GAN keep alive mechanism 

1 Overview
As described in GERAN2#36, 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 dependences 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. 
It seems redundant for example to be sending the keep alive messages while there is already some other ongoing signalling.

It is proposed to discuss possible enhancement to the GAN keep alive mechanism, allowing reducing the current drain on the MS side, which is a scarce resource, as well as the signaling overhead on the network side. 

2 Current functionality description

When the MS receives GA-RC REGISTER ACCEPT message it should start the keep alive mechanism using the received TU3906 Timer IE. At every expiry of TU3906, the MS will send a GA-RC keep alive message and restart TU3906.

When releasing its TCP connection, the mobile will stop sending Keep Alive message, at which point the network will release network resources linked to this MS and therefore optimise the use of resources in GANC.

2.1 Protocol specification aspects

The keep alive mechanism as described in TS 44.318, section 6.5, is described below:
“

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.

[…]
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Figure 1: Keep Alive procedure 

“

The consequence of this specification is that after the GA-RC REGISTER ACCEPT message, the MS shall send the GA-RC Keep Alive message at every expiry of timer TU3906, without any regard to the other procedures that could be undergoing in the mobile.

An example of this is pictured in figure 2, where the Keep alive message has to be transferred due to TU3906 expiry, while there is already an ongoing GA-CSR signalling procedure.
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Figure 2: Standard Keep Alive procedure while signaling procedure is on-going

2.2 Problems of current specification

The current Keep Alive mechanism described in spec [1], is behaving correctly but is inefficient in some scenarios. For instance, if the TU3906 expires while the mobile is handling a signalling procedure on GAN, it will be sending a Keep Alive message during foregoing procedures, which is redundant and therefore inefficient.

3 Alternative keep alive mechanism

During presentation of GP-071664 during GERAN2#36, it was questioned why a solution in the MS was preferred, and whether this should be considered as a Network problem. 

Motorola objective with such enhancement is to lower the current drain in the MS, which has limited power resources, by reducing the number of messages sent. As a consequence it will also lower the traffic on the network but this is not the primary objective. 

It is to be noted that the enhancement being proposed have no drawback on the Network. 

Today, the Network has to restart the timer each time a keep alive message is received from a given MS (identified by the GANC). In the proposed enhancements, it will have to restart the timer each time a TCP packet is received from a given MS.
As previously mentioned a solution in the MS is the preferred way forward. In the current specification the GAN KEEP ALIVE is sent by the MS. We assume this was originally done to avoid the network having too many messages to send, one for each MS; but also because the network would have needed to maintain a scheduler for sending keep alive messages to all mobile stations, which seems unreasonable. A Network operator will probably have very few GANC. Sending recurrent keep alive messages to each mobile connected every x secs would be extremely difficult and heavy for the Network. With the solution on MS side, the Network only has to manage a timer for each MS connected at the expiration of which, it will just delete MS context. 

To make a parallel, in GSM, you have the periodic location area update mechanism, for which the MS sends it location every x secs. Its aim is to tell the Network that it is still alive (alike the keep alive mechanism) but also update the network with its current location. As for the Keep Alive mechanism, it is not the Network that is polling regularly each MS to know their location, it is the MS that is updating the Network.
The solution proposed to optimise the keep alive mechanism is based on considering all GAN messages sent on the TCP connection in uplink instead of only considering GA-RC keep alive messages. 

3.1 Enhancement to GAN Keep Alive Mechanism considering all messages sent on the Uplink TCP link
3.1.1 General behaviour

The solution proposed is to use Keep Alive mechanism only when necessary. 

Instead of sending a Keep Alive message every TU3906 secs after the registration, we propose that the Keep Alive message shall be sent after an idle period of TU3906 on the Uplink TCP link. By changing the way Keep Alive message is sent, we will avoid sending useless and unnecessary Keep Alive message while other GA-RC signalling procedures are ongoing.

The alternative Keep Alive mechanism is based on stopping and restarting the TU3906 timer each time a message is sent 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 uplink side of the TCP link.

3.1.2 Detailed alternative mechanism

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 the MS is going to send any of the GA-RC message, GA-CSR message (on TCP) or GA-PSR message (on TCP), it should re-start the TU3906 timer.
When timer TU3906 expires in the MS, the MS shall send the GA-RC KEEP ALIVE –message to the GANC and restart timer TU3906.

When receiving or sending GA-RC DEREGISTER message or after a lower layer failure, the MS shall stop the TU3906 timer.
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Figure 3: Enhanced Keep Alive procedure for all messages sent on Uplink TCP link
4 Typical example of gain
The gain is highly dependant on the scenario that is taken into account as well as on the TU3906 value that is set by the operator. The more the user is active, the higher the gain is. We have based our gain calculation on a simple use case and on realistic TU3906 since that value has been observed on live network.

Network setup: Keep alive is requested every 100s 

Example scenario:

A user is on GAN with GSM coverage during one hour. During this hour he does:

· 2 voice calls (Uplink CSR messages at both call establishment and termination. We will consider only the last Uplink CSR message for our calculation)

· 2 times it looses the GSM coverage (RC-REGISTER UPDATE UPLINK at GSM coverage loss and another one at GSM recovery)

· 2 times a cell update because of a change of cell (GA-PSR-DATA message sent in uplink)

Gain calculation:

Without our proposal, there would be 36 GA-RC KEEP ALIVE messages in one hour

With our proposal, if we consider each message is arriving just at the moment a keep alive would have occurred which is the best case, but the easiest to calculate:

Nb of uplink messages received 2*2 for voice call+ 2*2 for GSM coverage+ 2 for cell update = 10
Hence by changing the GAN keep alive mechanism, in one hour we could send 10 keep alive less.
This represents a gain of 28% in the number of GA-RC KEEP ALIVE messages sent by the MS.

5 Conclusion

The advantage of adopting this proposal is that the implementation of this new mechanism both on the MS is of the same complexity than the one that is currently proposed in the specification but allow a gain of 28%, as shown in above typical example. This proposal therefore allows getting some gains both in the Network and in the MS without having to bear any implementation drawback.
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