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Enhancement of UMA/GAN keep alive mechanism 

1 Overview

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 in this contribution to consider an alternative mechanism, allowing to use the “keep alive mechanism” in a more efficient way, saving both radio resources as well as energy in the mobile’s batteries. 
2 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 have to be transferred due to TU3906 expiry, while there is already an ongoing URR signalling procedure.
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Figure 2: Standard Keep Alive procedure while URR 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.

2.3 Alternative keep alive mechanism

2.3.1 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 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-CSR message 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.

2.3.2 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 below listed messages, it should re-start the TU3906 timer:

- any GA-CSR message sent by MS

- GA-PSR-ACTIVATE-UTC-REQ
- GA-PSR-ACTIVATE-UTC-ACK

- GA-PSR-DEACTIVATE-UTC-REQ
- GA-PSR-DEACTIVATE-UTC-ACK

- GA-PSR-DATA

- GA-PSR-STATUS

- GA-PSR GPRS SUSPENSION REQUEST
- GA-RC SYNCHRONIZATION INFORMATION

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 while URR signaling procedure is on-going

3 Conclusion

As presented in the previous section, it is proposed to slightly change the current behaviour of the Keep Alive mechanism and to restart the TU3906 timer  when other GA-RC signalling procedure are ongoing. It is further proposed that the Keep Alive message is only send during idle period, so that it does not delay or impact the MS resources during other signalling procedures.

MS with this improvement will reduce the number of Keep Alive messages sent to the network and therefore the mobile’s resources and battery drain. 

If the new improved proposed mechanism can be agreed, it is proposed to include this changes in TS 44.318 section 6.5.
4 References

[1] 3GPP TS 44.318: Generic Access (GA) to the A/Gb interface; Mobile GA interface layer 3 specification


_1193662417.doc

[image: image1]

MS







GA-RC KEEP ALIVE







GANC







MS












_1193667055.doc


MS







GAN







GA-RC KEEP ALIVE







GA-RC KEEP ALIVE







TU3906







GA-CSR REQUEST







TU3906







GA-CSR REQUEST ACCEPT







GA-CSR UPLINK DIRECT TRANSFER







TU3906







TU3906







GA-RC KEEP ALIVE







GA-CSR RELEASE COMPLETE







GA-CSR RELEASE







TU3906












