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Background

SMS has already been adopted as one of the means for transferring data in Rel-13 CIoT. As a first step, the piggybacking of the SMS message on the Control Plane Service Request (CPSR) was adopted in Rel-13 in order to reduce the number of over the air messages. Further possible enhancements to the protocol is now supposed to be done in the work for Rel-14 of CIoT. This Discussion Paper brings up the main problem with the nature of SMS and proposes a way forward.
Problem

Short Message Service was introduced in GSM already by the early 90’s. The protocol was designed in a special way based on “acknowledgements” between peers at different layers. Every time the mobile or the SMS Service Center (SC) sends an RP-DATA, the receiver will have to reply with an RP-ACK. In addition, between the mobile and the Core Network entity (MSC/VLR, SGSN or MME), each CP-DATA has to be acknowledged by a CP-ACK. This simply makes the SMS traffic of a rather “chatty” nature. Figure 1 below depicts how many messages will have to be sent over the air for sending SMS over MME in order to successfully transfer “ONE” SMS message from the mobile to the SC.
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Figure 1: Required messages for sending one SMS message
With the introduction of CIoT and Control Plane Optimizations, it was decided to, as a first step of optimizations, piggyback the first CP-DATA, sent from the mobile to the Core Network, on the CP Service Request message. It was also decided to introduce a new “Service Accept” to indicate the completion of service request procedure for this particular case of using CPSR. With all the above in mind, the SMS traffic in CIoT, using CP optimizations, would be realized according to “Figure 2” below:
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Figure 2: SMS traffic with CP Optimizations in CIoT

As can be seen in “Figure 2”, there will be a total of five messages, exchanged over the air, to send ONE SMS message! Keeping the fact that one of the requirements for CIoT was longer battery life (and hence reducing number of messages/packets over the air) in mind, one can start wondering whether we could somehow reduce the number of exchanged messages for the SMS case. Since the actual SMS service is defined based on the successful exchange of messages between the mobile and the SC, there is no way we can get rid of the RP messages. This means that the RP-ACK message will have to be sent to the mobile (in fact, if it is not sent, the mobile will retry which will create even more messages over the air!). Therefore, any possible optimization should focus on reducing the number of messages for the CP messages. And since CP-DATA messages carry the RP messages, they cannot be touched either. At this point, what really remains would be the pure acknowledgement messages at the NAS layer, i.e. the CP-ACK messages.
Conclusion

The RP messages (RP-DATA and RP-ACK) as well as CP-DATA messages will have to remain for the protocol to still function. The only remaining messages, that can be worked on, are the CP-ACK messages. While they are needed, there may be a way to exclude them from the over the air signalling for CIoT Control Plane optimization.

Way forward

The source companies would like to invite other companies at CT1 to discuss possible solutions and then adopt one. The source companies will volunteer to bring contributions in order to realise and specify solutions.
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