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Abstract of the contribution: This contribution proposes to agree a lightweight SMS optimisation for Rel-11 applicable to all of GERAN, UTRAN and E-UTRAN. The change affects the CP state machines in the UE and in the network, but there is no CP protocol removal from the protocol stack.
1
Discussion
The SMS optimisations in clause 6.52.2 of TR 23.888 include the removal of the CP protocol layer (clause 6.52.2.2). As clarified in the following excerpt:
NOTE 1: 
The “removal” of the CP protocol layer does not necessarily imply removal from the protocol stack. Instead, the “removal” can be effectively achieved by enhancing the state machines in the UE and in the network (refer to the normative Annex B: “SDL‑description of the CM‑layer” in TS 24.011), so that the CP-ACK is rarely sent. Moreover, for MO SMS the CP retransmission timer in the UE (TC1M) needs to be properly configured to account for the round-trip delay of the RP-PDU (from the network edge to the SMS-SC and backwards).

Removal of the CP layer would save one or two messages on the radio interface for MO SMS and MT SMS.

the “removal” of the CP protocol can be virtually achieved by slightly modifying the state machines in the UE and in the network.
The Annex of this paper goes into more details identifying which CP-ACK messages can be skipped from the MO/MT call flows without impact on the overall SMS transmission.
As stated in the excerpt above (and clarified in the Annex of this paper), the gain is one or two messages on the radio interface per SMS and the cost for doing this is minimal: it suffice to define an appropriate device capability for optimised SMS transport, so that the network knows how to configure the CP retransmission timer in the UE (TC1M).

2
Proposal

It is proposed that a lightweight SMS optimisation be agreed for Rel-11. It is applicable to all of GERAN, UTRAN and E-UTRAN, and requires only minor changes in the state machines in the UE and in the network.
The text below is a proposed interim conclusion for Rel-11 specification.
First change in TR 23.888
7.2.2
Transfer data via optimised SMS – Key Issue 5.4
This clause contains the agreed conclusions corresponding to Key Issue 5.4. 3GPP Release 11 specifications should be developed in the following areas:

a) A lightweight SMS optimisation described in NOTE 1 of clause 6.52.2.2 that removes most of the CP-ACK messages based on modifications to the CP state machines in the UE and in the network.
End of changes
ANNEX

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.
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