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Background

The source companies presented a Discussion Paper (C1-170122) on SMS optimizations for CIoT at CT1#101bis in Spokane. 
Problem
[This section is repeated from the previous paper just for information] 

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 1” below:
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Figure 1: 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.

Possible Solutions
The problem was acknowledged by other companies in CT1#101bis and some possible solutions were mentioned. At this point, the source companies can think of two ways of NOT sending message #4 (The CP-ACK that goes to the UE) explicitly:
Alternative 1) Piggyback the CP-ACK onto the Service Accept message

Alternative 2) The reception of Service Accept triggers an indication to the SMS entity that CP-ACK has been received

Comparison between the solutions:

In order to compare the two solutions, we need to consider two different cases; 1) The operator has implemented SMS in MME 2) SMS is realized as Rel-8, i.e. over the SGs interface

	
	SMS in MME
	SMS over SGs
	Action at the UE side

	Alt 1
	The MME will need to piggyback the CP-ACK in Service Accept


	The MME will need to hold the Service Accept and wait for the DL-UNITDATA from the VLR and then insert the CP-ACK in Service Accept
	Extract the CP-ACK from the Service Accept and deliver it to the 

	Alt 2
	No need to send any CP-ACK and just send the Service Accept
	The MME will need to discard the CP-ACK that the VLR sends in DL-UNITDATA
	The EMM entity at the UE will need to notify the (E)SMS that the CP-ACK has been received. Alternatively, a CP-ACK can be created and delivered


It seems that solution “Alt 2” has less impact on the MME regardless of the method (SMS in MME or over SGs) used by the operator. In addition, there will be no changes to the format and contents of the Service Accept message. Both solutions seem to have some impact on the UE and it is rather difficult to have a fair judgement on which one is more severe as it is all done at the NAS layer as an implementation.
Way forward
It is proposed to promote and adopt “Alternative 2” as solution. If agreed, the source company will provide CRs for 24.301 and 29.118 in the next meeting.
