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Abstract of the contribution: This paper discusses how the MTC small data can be encapsulated in the short message.
1. Introduction
In the previous meetings, several approaches have been proposed to transmit the MTC small data over SMS. This contribution presents an analysis on how these small data can be encapsulated in the short message. Two alternative approaches are discussed, and the impacts on MTC application and core network are presented.
2. Discussion

Two alternative approaches are considered to encapsulate the MTC small data in a short message.
Alternative 1. MTC small data is encapsulated in short message directly. 
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Figure 1. Protocol stack of MTC small data transmission over SMS (MTC data over SMS)
Alternative 2. MTC application is implemented over IP layer. The MTC small data is included in an IP packet, and the IP packet is transmitted over SMS.
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Figure 1. Protocol stack of MTC small data transmission over SMS (IP packet over SMS).
The comparison of these two approaches is listed in Table 1.
Table 1. Comparison of the two approaches.
	
	Alternative 1. MTC small data is encapsulated in SMS directly.
	Alternative 2. MTC small data is encapsulated in IP packet and transmitted over SMS.

	Impact on MTC application
	MTC applications have to be aware of the policy and identify the small data to transmit over SMS (optimized path). Moreover, if the optimization mechanism for small data transmission is different in each RAN, the MTC application needs to have respective implementation for each RAN.
	MTC applications always transmit the data (no matter it is small or large) through IP protocol APIs. The small data can be identified and handled in transport layer. Therefore, the MTC application can have the identical implementation over all IP-based networks. 

	Impact on 
SMS-SC and 
IP-SM_GW
	To transmit the MTC MO data, the SMS-SC/IP-SM_GW has to obtain the information of the destination MTC server, and then generate the MTCsms transport layer packet to carry the MTC MO data over MTCsms interface.

	If the MTCsms interface is based on IP protocol, this approach has great benefit that the SMS-SC/IP-SM_GW does not need to maintain any information for the MTC device. When receiving the UL short message with MTC small data, it retrieves the IP packet from short message and forwards it into the IP-based network via MTCsms interface.

	Signalling Overhead
	MTC data is encapsulated in SMS directly. The short message is with shorter length than that in Alternative 2.
	· There is overhead that IP header is also included in the short message to transmit over the radio link. 
· Since a short message can only carry 140 bytes, the extra IP header overhead may lead to the fragmentation of short message, which brings more SMS signalling exchanges (e.g., short message headers, acknowledges).


We suggest SA2 group to consider and discuss on the above two alternatives, and to include the above table into TR23.888 as part of the evaluation to the SMS-based small data transmission solution.
3. Text Proposal

------------------------------------Text Proposal Start------------------------------------

6.2
Solution - Transfer data via SMS

6.2.1
Problem Solved / Gains Provided

See clause 5.4 "Key Issue – Online Small Data Transfer".

6.2.2
General

MTC Devices with low data usage send or receive data utilizing SMS via SGSN/MSC or SMS over SGs. The MTC Server connects with the SM-SC or behaves as a SM-SC (e.g. has an integrated SM-SC) to send or receive MTC service data encapsulated in short message. SMS transfer is suited for MTC users that infrequently transfer amounts of data that can be carried by SMS(s) and where SMS transfer generates less system load compared to the usage of packet data bearers.

Editor's Note:
The impact of storing and forwarding nature of SMS delivery on MTC service is FFS.

The SGSN/MME is aware that the MTC Device has the low data usage feature (e.g. the usage of that feature is known from the HLR/HSS subscription data). The MME and MTC Device will not create any EPS bearer for MTC service.

Editor's Note:
In Rel-9 EPC and E-UTRAN it is not possible to connect to the network without establishing at least the default EPS bearer. The impact on EPC and E-UTRAN needs further study.

Clause 6.52 describes some potential optimisations to SMS.

Editor’s Note:  Need to address how this solution can support subscription and operator policy on data size.

Editor’s Note: The small data upper limit needs to be specified for this solution.

Editor’s Note: The frequency of small data transmissions that can be supported with this solution needs to be described.
Alternative 1. MTC small data is encapsulated in short message directly. 
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Figure 1. Protocol stack of MTC small data transmission over SMS (MTC data over SMS)

Alternative 2. MTC application is implemented over IP layer. The MTC small data is included in an IP packet, and the IP packet is transmitted over SMS.
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Figure 1. Protocol stack of MTC small data transmission over SMS (IP packet over SMS).

Editor’s Note:  It is FFS whether the IP header of the MTC small data packet is encapsulated in the short message or not.
6.2.3
Impacts on existing nodes or functionality

a)  Extensive use of SMS for transmission of small data puts additional load on control plane nodes (e.g., MME, SGSN, MSC Server, SMS-GMSC, SMS-IWMSC, SMS-SC) in order to transport user data.

6.2.4
Evaluation

Table 6.2.4.1 Comparison of the two approaches.

	
	Alternative 1. MTC small data is encapsulated in SMS directly.
	Alternative 2. MTC small data is encapsulated in IP packet and transmitted over SMS.

	Impact on MTC application
	MTC applications have to be aware of the policy and identify the small data to transmit over SMS (optimized path). Moreover, if the optimization mechanism for small data transmission is different in each RAN, the MTC application needs to have respective implementation for each RAN.
	MTC applications always transmit the data (no matter it is small or large) through IP protocol APIs. The small data can be identified and handled in transport layer. Therefore, the MTC application can have the identical implementation over all IP-based networks. 

	Impact on 

SMS-SC and 

IP-SM_GW
	To transmit the MTC MO data, the SMS-SC/IP-SM_GW has to obtain the information of the destination MTC server, and then generate the MTCsms transport layer packet to carry the MTC MO data over MTCsms interface.


	If the MTCsms interface is based on IP protocol, this approach has great benefit that the SMS-SC/IP-SM_GW does not need to maintain any information for the MTC device. When receiving the UL short message with MTC small data, it retrieves the IP packet from short message and forwards it into the IP-based network via MTCsms interface.

	Signalling Overhead
	MTC data is encapsulated in SMS directly. The short message is with shorter length than that in Alternative 2.
	· There is overhead that IP header is also included in the short message to transmit over the radio link. 

· Since a short message can only carry 140 bytes, the extra IP header overhead may lead to the fragmentation of short message, which brings more SMS signalling exchanges (e.g., short message headers, acknowledges).


------------------------------------Text Proposal End------------------------------------
3GPP

SA WG2 TD


_1379264414.vsd
Legacy SMS / IP SMS


SMS-SC/IP-SM_GW


3GPP transport layer protocols


SMS protocols


MTC Application


SMS protocols


3GPP transport layer protocols


UE


MTC Application


MTCsms Transport Protocol


MTC Server


MTCsms


3GPP transport layer protocols


SMS protocols


MTCsms Transport Protocol



_1379264415.vsd
MTC Application


IP


SMS protocols


3GPP transport layer protocols


UE


3GPP transport layer protocols


SMS protocols


Legacy SMS / IP SMS


MTC Application


IP


MTCsms Transport Protocol


3GPP transport layer protocols


SMS protocols


MTCsms Transport Protocol


SMS-SC/IP-SM_GW


MTC Server


MTCsms



