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Introduction

Current description of several parameters of T4 (TS 29.337) present several issues which are analysed. Then solutions are discussed with recommendations.

Payload over T4

 Several issues related to the payload over T4 are hereafter  identified and discussed:

1)
In Table 5.2.1.1/1: Device Trigger Request, the SM RP UI information element is described as follows:

“This information element shall contain short message transfer protocol data unit for device trigger.”

And there is a reference to TS 29.338 where the SM-RP-UI AVP description (6.3.3.3) indicates a transfer protocol data unit (TPDU) described in TS 23.040”.

But over T4, TS 29.337 does not specify which type of TPDU with its content is used in the Device Trigger Request.  

3 possibilities are hereafter identified:

-
Over T4, the MTC-IWF has the role (cf 23.682) of a SME and for this procedure acts as an originating SME. The TPDU would then be a SM-Submit type (cf TS 23.040 9.2.2.2), 
-
Another possibility would be a SM-Deliver typeTPDU directly passed through the SMS-SC to the UE, but this is not according to the SMS principles to have a Submit and a Delivery part. 

-
A third possibility is to only convey the payload received over TSp in the AVP, but the content of SM-RP-UI is no more a TPDU, this is contradictory with the definition and naming of the SM-RP-UI AVP in TS 29.338. Another AVP should be used, a logical one is the Payload AVP defined in TS 29.368 over Tsp.
2)
In the content of a SM-Submit message described in TS 23.040, there are parameters which duplicate those described as AVPs in TS 29.337, namely:

-
TP-DA which contains the Address of the destination SME (in this case the UE). But User-Identifier AVP in T4 also contains such information (IMSI, and possibly MSISDN, External identifier of the UE).

-
TP-VP which contains a Validity Period also present in T4 in the Validity-Period AVP

-
TP-MR Message Reference, duplicating the Reference-Number AVP

This is against the principle to not duplicate the same information elements, in particular to avoid inconsistencies between the duplicated parameters and unnecessary additional checks. 

In fact the AVPs conveyed in Device Trigger Request correspond to the initial objective to contain all the necessary information, found in a SM-Submit allowing the SMS-SC to generate the SM-Deliver TPDU that it will send to the UE. 
The proposed way to avoid this duplication is that the MTC-IWF does not generate a SM-Submit TPDU over T4 but only transfer the payload received over Tsp. As indicated in 1) the SM-RP-UI AVP is then not suited and a new AVP is to be used; a logical one is the Payload-AVP used over Tsp.  This nevertheless creates a backward compatibility issue with the presence of f the existing mandatory SM-RP-UI AVP , unless the correction is done from Rel-11
3)
Short message segmentation.

Current MTC specifications have no indication on a maximum length of a Device triggering payload.

Although triggers are in general short, it is not excluded that some applications may have a payload exceeding the size of a Short Message with its various headers. Then where is the segmentation done?

-
In the SMS architecture, concatenation/segmentation (TS 23.040 subclause 9.2.3.24.1) is normally handled between the origin and terminating SMEs. This would mean that the MTC-IWF segments the Device Triggering payload and generates several Device triggering requests over T4, with the relevant segmentation parameters, for one request over Tsp.
-
a second  possibility is to do the concatenation/segmentation in the SMS-SC which, when receiving a Device triggering Request over T4 will generate several SM-Deliver TPDUs and send them to the UE. In the over way, the SMS-SC will generate one Delivery Report over T4, based on the received reports for the SM-Deliver TPDUs sent to the UE. This minimizes the signalling over T4 with only one device Trigger request and one Delivery report.  

Over T4, this would mean that the payload of the Device Trigger Request can exceed the size of the existing SM-RP-UI. AVP (cf TS 29.338); this also drives to reuse the Payload AVP defined in TS 29.368.
- 
a third possibility is that segmentation is handled between the SCS and the UE at application level, the SCS generates several Device Triggering requests, each with a payload allowing the SMS-SC  to send it in one short message to the UE, SCS will then receive the corresponding  Device trigger reports, allowing to conclude to the overall delivery output. This solution has no impact on the current description of the Device triggering procedure described in TS 23.682.  As this segmentation solution is at application level, it is currently out of the 3GPP scope. 
The concatenation /segmentation of a short message is not needed as such over T4, only between the SMS-SC and the UE. The SMPP protocol, often used to transfer short messages (outside the mobile UEs), offers the option to use a payload parameter which may contain a non segmented short message up to 64Kbits. So the same approach with T4 will not be something new.
A LS to SA2 can be sent regarding the maximum payload of a device triggering over Tsp and the possible consequences and solutions for message segmentation. 
Proposals:

From the above analysis on the different issues, it is proposed a CR to TS 29.337 from Rel-11:
- to replace the SM-RP-UI AVP by the Payload AVP defined in TS 29.368 to convey the payload as currently received over Tsp TS 23.682
- to do the correction to TS 29.337 from Rel 11 to avoid a backward compatibility. 

This solution solves the different above issues, it gives a much higher flexibility on the payload content, if needed in the future.
SCS Identity 
Over Tsp, there is a SCS Identifier which is then sent over the T4 Device Trigger Request within the SCS-Identity AVP. It will be used by the SMS-SC to fill up the TP-OA (originating address) of the SM-DELIVER TPDU sent by SMS-SC to UE. 

TP-OA is formatted according to the formatting rules of the SM-TL address fields in TS 23.040 (9.1.2.5) which is TBCD coded and includes a type and a numbering plan.

Currently SC-Identity AVP is defined in TS 29.336 (S6m) as an Octet string, which is not sufficient for T4.
A more accurate definition of the content of the SCS identity over T4 is needed (and in consequence over TSp and S6m) so to be identical or easily mapped by the SMS-SC to the TP-OA content. 
Several coding variants of the SCS-Identity AVP are identified:
-
the same coding format as for the SM-TL address fields;
- 
a format following the same rule used for the SGSN-Number AVP  described in TS 29.272 (subclause 7.3.102) and here after reminded:
This AVP contains an SGSN-Number in international number format as described in ITU-T Rec E.164 [41] and shall be encoded as a TBCD-string. See 3GPP TS 29.002 [24] for encoding of TBCD-strings. This AVP shall not include leading indicators for the nature of address and the numbering plan; it shall contain only the TBCD-encoded digits of the address.

Here a E164 number is allocated to the SCS. Mapping to the SM-TL address fields is easy.

- 
an E164 number but with an alphanumeric format

- 
a TBCD or alphanumeric string belonging to a “Service Centre Specific plan” as described in TS 23.040 9.1.2.5, where it is mentioned : 

However, for addressing the SME, any specified Numbering‑plan‑identification value may be used.
In any case, the SCS identity conveyed over T4 shall be easily mapped to a format allowed for the SM-TL address fields and should avoid the use of tables.
Proposal

The proposed approach is to align with the rule used for the SGSN number, with a CR proposal to TS 29.336 where the SCS-Identity AVP is defined. The encoding of the SCS-Identity AVP should be assessed with CT3 as impacting the SCS over Tsp.   
