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Abstract of the contribution: This paper discusses the reason why T4 should be enhanced to convey the MO SMS from UE w/o MSISDN for MTC application. 
1. Introduction

T4 Device Triggering was defined in Rel-11 with MTC-IWF by reusing SMS procedure/protocol to deliver the triggering payload to UE as MT-SMS. After the device has been triggered, it is up to the device (and its configuration) on how to contact the server (e.g, establishing an IP-CAN then use OTT signaling, send regular MO SMS, …etc). In Rel-13, CIOT is introduced to allow UE to send small data over the use of Control Plane and also included the use of SMS based transfer without PDN connection. The use of Control plane does not require the use of MSISDN but SMS MO still does. It would seem that the Rel-13 improvements would have solved most of MTC requirements for mobile operator for UE originated small data without the use of MSISDN (i.e, with SCEF).

But in reality, deploying Rel-13 CIOT capability to accommodate small data transfer from UE w/o MSISDN is not so near term deployable solution for some operators. Some operators may have implemented T4 trigger mechanism to device based on Rel-11 specification but only plan to implement the SCEF based functionality in a longer time frame to allow UE to send small data w/o MSISDN. 

Within this transitional period, there is a need to have another migration step to allow this kind of smooth transition from Rel-11 to CIOT capability (i.e., SCEF based), to allow UE without MSISDN to send small data to server.
2. Discussion
Device triggering using T4 to UE w/o MSISDN is done with external identifier. Below figure (Fig1) show the triggering payload from server to UE using a typical T4 based deployment.
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Figure 1. Triggering payload path from Server to UE, using T4.

From network deployment point of view, there is a good OPEX and fast time to market reasons to reuse the T4/Tsp path to deliver the small data from UE to server. This is mainly due to the fact that this data path has been established & tested between the server and UE, and that it can be controlled, monitored, and scaled accordingly by the HPLMN. Reusing it for delivery small data from UE to server allow speedy time to market.

The following technical proposal (fig 2) is suggested to be part of the Rel-14 feature to allow MO SMS w/o MSISDN to reuse T4/Tsp path for delivering small data from UE to SCS/AS.
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Figure 2. SMS MO w/o MSISDN via T4/Tsp

1. 
UE performs combined attach procedure in order to send MO SMS via SMS over SGs as defined in TS 23.272. A dummy MSISDN is assigned to this UE from HPLMN. This dummy MSISDN is stored by the VLR.
TS 23.012 section 3.6.1.5 (Rel-11) has already specified the CS subscription without MSISDN. Basically a dummy MSISDN will be used for this UE.
2. 
UE sends MO SMS. This includes the SMS-SC address as service center address in the SMS Submit. The receiver address is set to short/long code of the MTC Application Server. UE indicates the external ID it wants to use by setting a corresponding Application port ID value in the IP-user data field (see TS 23.040). 
3.
MSC/VLR places the dummy MSISDN and the real IMSI of the UE as part of the existing procedure in MAP MO forward SM operation (see TS 29.002). 
Note: the RP-DA contains the address of the SMS-SC as provided by the UE. 
4. 
Over T4, a new Diameter CMD is used to send SMS payload, IMSI of UE, Application port ID to MTC-IWF. 
5. 
Over S6m, MTC-IWF uses the IMSI of the UE and application port ID to query the HSS/HLR for external ID of the UE. Existing S6m CMD needs to be enhanced to allow MTC-IWF to send Application port Identifier in addition to IMSI. 
6. 
Over TSP, a new Diameter CMD is used to forward SMS payload to MTC application server along with the external ID. The payload is delivered directly to the MTC application server, not processed by MTC-IWF.
7. 
Over T4, MTC-IWF returns a success or failure delivery indication to SMS-SC. 
8. 
No storing and forwarding is done in this proposal, SMS-SC indicates success/failure back to UE using existing SMS delivery report defined in TS 23.040.
Overall impacts:

· No architecture changes

· UE is pre-configured to use:

· Short/long digits of MTC-IWF (Recipient address: TP-DA). 

· SC address: SC of HPLMN as it is done today.
· Application port ID to be used for mapping to the external ID of this UE. This is only needed if this UE (IMSI) can be mapped to multiple external ID.
· SMS-SC: use T4 to deliver the SMS payload, IMSI, Application port ID to MTC-IWF

· MTC-IWF: use S6m to retrieve external ID from IMSI/Application Port ID and delivery the payload/external-ID to SCS/AS.

· HSS: mapping table to include application port ID (if IMSI can have more than one external ID)

3. Proposal

Summary: T4 Device Triggering was defined in Rel-11 with MTC-IWF by reusing SMS procedure/protocol to deliver the triggering payload to UE as MT-SMS. In Rel-13, CIOT is introduced to allow UE to send small data over the use of Control Plane w/o MSISDN, and also included the use of SMS based transfer without PDN connection. Before the network is upgraded to support new CIOT functionality (e.g, SCEF), there is a need to have another migration step to allow smooth transition from Rel-11 to CIOT capability (i.e., SCEF based), to allow UE without MSISDN to send small data to server.

This proposal allows the operator to delivery the small data from UE with MO-SMS to SCS/AS, by reusing the T4/Tsp path that has been built/developed with MTC-IWF/Rel-11 functionality. This reduces OPEX and allow fast time to market deployments.
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