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Abstract of the contribution: Introduces device trigger solution “Direct Delivery over T4” to the TS.
Benefits of this approach:

-No UE Impact; legacy UE(s) can be triggered using this mechanism.

-Does not assume the use of MSISDN hence fulfils “MSISDN-less operation” requirement.

-No CS infrastructure need be deployed hence fulfils “PS Only” requirement.
-Similar interface and mechanism can be re-used for small data transmission (Mobile originating SMS).

-Reduced inter-3gpp-system signalling

-Reduced risk of overloading multiple network nodes

-Robustness

Discussion:
Here we show the complete call flow for device trigger attempt via T4 with use of T5a/T5b interface (parts of this flow are however covered by the general trigger delivery flow over MTCsp).

Proposal

This P-CR proposes to add the following ALL NEW TEXT to TS 23.682 v0.0.0. Revision marks show the text changes (but not figure changes) from S2-113512.
* * * First Change * * * *
Annex Z  
Triggering procedure (informative)

Z.1
General

This annex describes two alternatives for device triggering: one based on the use of both T5 and T4 interfaces and one that does not rely on the use T5.

The version that does not rely on the use of T5 has been optimised to work in conjunction with the T5 procedure.
Z.x
Triggering without T5
Z.x.1
Successful immediate triggering
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Figure Z.x.1-1: Successful Immediate Device Trigger Delivery Flow
Editor’s note: it is FFS whether or not there is a direct interface from the SMS-SC to the MME.
1.
The MTC Server needs to trigger the device. If the MTC Server has no contact details for an MTC-IWF, it may determine the IP address(es)/port(s) of the MTC-IWF by performing a DNS resolution using the External Identifier of the UE to be triggered.

2.
The MTC Server submits a MTC Device Trigger Request (External Identifier, Trigger Reference Number, validity period, priority, the IP address and port of MTC Server, and (for hybrid mode) MTC Application to be contacted by the UE and optionally further data) to the MTC-IWF.
3.
The MTC-IWF checks that the MTC-Server is authorised to submit trigger requests and that the MTC-Server has not exceeded its quota or rate of trigger submission.. 
4.
The MTC-IWF sends a [modified from Rel 10] SRI for SM (External ID, MTC Server ID) message to the HSS.
5.
The HSS checks that this MTC Server is permitted to send Trigger Requests to this UE.
.
6.
The HSS returns the Routing Information (MSC address and/or SGSN address and/or MME address) and IMSI. HSS policy (possibly dependent on the VPLMN ID) may influence which address(es) are returned.

7.
The MTC-IWF may attempt direct delivery of the Device Trigger using the T5 procedures (see subclause Z.x.2).
8.
The MTC-IWF selects a suitable SMS-SC. The MTC-IWF submits the Device Trigger Request (External Identifier; IMSI; Trigger Reference Number; information from the MTC Server; visited node address(es); list of visited nodes to which T5 procedures have failed ) to the SMS-SC.
9, 10.
The SMS-SC confirms to the MTC Server that the Device Trigger Request has been stored in the SMS-SC 

Editor’s note:

11, 12, 13, 14.
The SMS is delivered to the UE. This might involve sequential or parallel delivery attempts in MSC, SGSN and/or MME. The SMS-SC generates the necessary CDR information.

NOTE: the SMS-SC does not perform an SRI for SM with the HSS, instead it uses the visited node address information received in step 8.
15.
The SMS-SC sends the Message Delivery Report to the MTC-IWF. This message contains the Trigger Reference Number and the address of the MTC Server that the MTC-IWF needs to send the MTC Trigger Delivery Report onto.
16.
The MTC-IWF sends the MTC Delivery Report to the MTC-Server. The MTC-Server records the success.
17a. If not already open for the triggered APN, the UE opens a PDP/PDN connection with the GGSN/P-GW for the triggered APN. 
17b.The GGSN/P-GW causes the HPLMN’s mapping tables of External Identifier and IMSI to IP address(es) to be updated.

Editor’s note: the details of this step need to be worked out, e.g. how does the PGW/GGSN obtain the address of the MTC-IWF?





Z.x.2
Successful delayed triggering
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Figure Z.x.2-1: Successful Delayed Device Trigger Delivery Flow

Editor’s note: it is FFS whether or not there is a direct interface from the SMS-SC to the MME.

1-7. same as in Z.x.1.
8a.
The MTC-IWF selects a suitable SMS-SC. The MTC-IWF submits the Device Trigger Request (External Identifier; IMSI; Trigger Reference Number; information from the MTC Server; visited node address(es); list of visited nodes to which T5 procedures have failed; ) to the SMS-SC.
8b, 9, 10
The Submit Confirm and MTC Submit Confirm messages are sent.

The SMS-SC uses the T5 delivery failure information and the visited node address(es) information to determine if there are still CN nodes through which immediate Trigger Delivery should be attempted. If so steps 11 onwards happen. Otherwise step 15 is the next step in this message flow.
Editor’s note: it is assumed that the failed T5 triggering procedures set the message waiting flag in the HSS.
11. The SMS is Forwarded to the visited CN node (MSC/SGSN/MME).
12.
The visited CN node fails to deliver the SMS to the UE (e.g. the UE does not respond to paging).
13.
The visited CN node sets the SMS Message Waiting Flag and informs the SMS-SC that the SMS delivery failed.

14. The SMS-SC may try other visited nodes, or (if they were contacted in parallel) wait for responses from the other visited nodes. When the SMS-SC determines that this delivery attempt has not succeeded, and if the validity period has not expired, the SMS-SC requests the HSS to set the SMS Message Waiting Flag in the HSS (and to store the SMS-SC’s address).

15.
Some activity between the UE and a visited CN node occurs.

16.
The visited CN node contacts the HSS (either because the Message Waiting Flag is set, or, because this is a LAU/RAU/TAU/Attach in a new MSC/SGSN/MME). 

17. The HSS informs the SMS-SC(s) that the UE is now available.

19-24.
Same as steps 12-17 in Z.x.1.
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23. MTC Trigger Delivery Report
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1-7. steps same as in Z.x.1
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