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Abstract of the contribution: This contribution proposes a minor optimisation of the SMS send/receive state machines in the UE and in the network.
1 Discussion

Depicted in Figure 1 is a call flow for Mobile Terminated SMS over E-UTRAN access.
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Figure 1: Mobile Terminated SMS over E-UTRAN access
We focus here only on the steps enclosed in a red rectangle:
· the MT SMS is sent to UE via EPS-NAS signalling in step 9b (RP-DATA);
· the SMC entity (i.e. the CM sublayer protocol entity) in the UE acknowledges the receipt of the “unitdata” in step 9c by sending CP-ACK;
· the SM-RL sublayer  in the UE acknowledges the SMS receipt  in step 10 by sending an RP-ACK; 

· the SMC entity in the MSC acknowledges the receipt of the “unitdata” in step 15 by sending CP-ACK.
TS 24.011 clause 5.4 (“Concatenating short message or notification transfers”) states the following:
For mobile terminated transfers, if the CP‑ACK is lost, the reception of a CP‑DATA with a different transaction identifier and carrying an RPDU shall be interpreted as the implicit reception of the awaited CP‑ACK followed by the reception of the new CP‑DATA message.
In reference to Figure 1 this means that if the UE skips step 9c (CP-ACK) and jumps directly to step 10 (RP-ACK), the network will think that the CP-ACK was lost and will consider the RP-ACK received in step 10 as an implicit acknowledgement.

If, upon reception of RP-ACK by the network in step 11 there are no more MT messages waiting for transmission, the network can release the signaling connection without having to send the CP-ACK in steps 14 and 15.

In conclusion, for MT SMS the following steps in Figure 1 are useless: 9c, 9d, 14 and 15, in the sense that the procedure outcome is the same regardless whether these steps are executed or skipped.

Consider next the call flow for Mobile Originated SMS over E-UTRAN access depicted in Figure 2:
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Figure 2: Mobile Originated SMS over E-UTRAN access

Again we focus here only on the steps enclosed in a red rectangle:

· the MO SMS is submitted by UE via EPS-NAS signalling in step 3 (RP-DATA);
· the SMC entity  in the MSC acknowledges the receipt of the “unitdata” in step 4a by sending CP-ACK;
· the SMS Service Centre acknowledges the SMS receipt to the UE; UE is informed in step 10 (RP-ACK); 

· the SMC entity in the UE acknowledges the receipt of the “unitdata” in step 11 by sending CP-ACK.
TS 24.011 clause 5.4 (“Concatenating short message or notification transfers”) states the following:
For mobile originated transfers, if the CP‑ACK is lost or not sent by the MS, the following events shall be interpreted as the implicit reception of the awaited CP‑ACK: 

- in the case of a SMS transfer via the PS domain, the reception of a CP-DATA with a different transaction identifier and carrying an RPDU. 

Although the text is a bit confusing (notably it is not very clear whether “CP-ACK is lost” applies only to CP-ACKs sent by the MS or in both directions), it is our understanding that the network can decide to not send the CP-ACK in step 4a, and nevertheless, the UE will interpret the RP-ACK received in step 10 as an implicit acknowledgement.
Unfortunately, this logic does not work for step 11 (i.e. CP-ACK sent from the UE) – this step is still required so that the network knows that the MO message transfer is complete and that it can release the signaling connection.

In conclusion, for MO SMS the following steps in Figure 2 are useless: 4a.

2 Proposal

This paper discussed call flows for SMS transmission over E-UTRAN access and concludes that the call flows can be optimised by skipping certain redundant steps (notably, the transmission of CP-ACK message in some cases).

The same conclusion applies to SMS transmission over 2G and 3G access, for both CS and PS domain.

It is proposed to discuss whether the identified optimisation in SMS transmission procedures is worth consideration in SIMTC context. If the gain is considered non-negligible, LG Electronics will provide a corresponding P-CR for inclusion of the proposed optimisation in 23.888.
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