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1. Introduction

Procedures for both Mobile Originated (MO) as well as Mobile Terminated (MT) SMS transfer over the SGs interface have been defined in 23.272. The assumptions for these cases are that the UE is attached in both EPS as well as CS Domain and the CS access domain is chosen by the UE and/or the home PLMN for delivering short messages. In addition, the SMS protocol entities are reused from the existing MS/UE and MSC implementations. This means that the SMS procedures for CS Fallback reuse the different protocol layers as defined in TS 23.040. This paper discusses a few issues with the call flows in 23.272 and asks for further guidelines when specifying SMS for CS Fallback.
2. Observed issues with the Stage 2 descriptions of SMS in TS 23.272
The SMS service uses a specific protocol stack defined between the MS, MSC and the SMS Service Centre (SC). It is important to realize that there are several different protocol layers involved, in an SMS traffic case, where some always require an acknowledgement back from the peer entity for every sent Protocol Data unit (PDU). We start, therefore, by looking at the stack defined in TS 23.040 and TS 24.011:
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NOTE:
The SMS Router is an optional functional entity, and is used only in the MT case.

Figure 7: Protocol layer overview for the Short Message Service
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Figure 2.1a/3GPP TS 24.011: Protocol hierarchy for circuit switched service

As can be seen from the figures, there are three more layers, on top of the CM-sublayer, where the SMS entity resides in the MS. The two protocol layers that explicitly require acknowledgements in form of messages are the Control Protocol and Relay Protocol. It is also important to know that the RP messages, between the MS and the MSC, can only be exchanged as encapsulated PDUs in CP messages.
We start by looking at the sequence flows for both MO and MT SMS from 23.272:
8.2.2
Mobile originating SMS in Idle Mode

The following sequence flow shows the delivery of mobile originating SMS in idle mode.
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Figure 8.2.2-1: Mobile originating SMS in idle mode

1.
The CS Fallback attach procedure as described in clause 5.2 has been performed earlier.

2.
A mobile originating SMS is triggered and the MS/UE is in idle mode. The MS/UE initiates the UE triggered Service Request procedure, which is defined in TS 23.401 [2].

3.
The MS/UE builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message and sent to the MME.

4.
The MME forwards the SMS message to the MSC/VLR in an Uplink Unitdata message.

5.-8.
These steps are performed as defined in TS 23.040 [14]. The SMS message is forwarded to the SC that returns a delivery report message.

9.
The MSC/VLR forwards the received delivery report to the MME associated with the MS/UE in an Downlink Unitdata message.

10.
The MME encapsulates the received delivery report in an NAS message and sends the message to the MS/UE. After this point, the MME may release the resources associated for the SMS transfer.

The first question here is how the MME will realize that the message shall be forwarded to the MSC? Is the forwarding of the message, e.g. “CS Fallback Indicator” already indicated in the Service request message? Or, will the new (not yet defined) NAS message “UL NAS Transport” have an indication that the message is to be forwarded to the MSC?
In addition to the above, the author would like to mention that the call flow is somewhat incomplete as there are some messages missing (not a major issue though). As an example, there should be a “DL Unitdata”, from the MSC to the MME, followed up by a “DL NAS Transport” from the MME to the MS after the “UL Unitdata” in step 4. 
Another noticeable point is that the MS is, indeed, sending an RP-DATA in the first “UL NAS Transport” (step 3) message. If now steps 7 through 10 are shown to illustrate that this is a delivery report of the message to the other SME (e.g. the B-subscriber), there are again several messages missing in order to show the transfer of RP-ACK from the SC to the MS. If, on the other hand, steps 7 through 10 show the RP-ACK transfer (from the SC to the MS), we still need two more messages (UL NAS Transport followed by an UL Unitdata) after step 10 in the call flow.
8.2.4
Mobile terminating SMS in idle mode

The following sequence flow shows the delivery of mobile terminating SMS in idle mode.
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Figure 8.2.4-1: Mobile terminating SMS in idle mode

1.
The CS Fallback attach procedure as described in clause 5.2 has been performed.

2‑4.
The SC initiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS services and the SMS message is forwarded to the MSC/VLR where the MS/UE is CS attached.

5.
The MSC/VLR sends a Paging (IMSI, VLR TMSI, Location Information, SMS indicator) message to the MME.

6.
The MME initiates the paging procedure by sending the Paging (as specified in TS 23.401 [2], and SMS indicator) message to each eNodeB with cells belonging to the tracking area(s) in which the UE is registered.

7.
The MS/UE is paged by the eNodeBs.

8.
The UE sends a Service Request (SMS Indicator) message to the MME.

8a.
The MME sends an Service Request (SMS Indicator) message to the MSC.

9a.
The MSC/VLR builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts). The MSC/VLR forwards the SMS message to the MME in an Downlink Unitdata message. 

9.
The MME encapsulates the SMS message in a NAS message and sends the message to the MS/UE.

10.
The MS/UE returns a delivery report as defined in TS 23.040 [14]. The delivery report is encapsulated in an NAS message and sent to the MME. 

11.
The MME forwards the delivery report to the MSC/VLR in an Uplink Unitdata message. 

12‑13.
These steps are performed as defined in TS 23.040 [14]. The delivery report is forwarded to the SC.

Even here, in analogy with what was described above for the MO case, there are two messages needed after step 9 and two other after step 11.

There is also another issue, with the Service Request message (the SMS indicator), which has been addressed in another document (C1-083041) for this meeting. 
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