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Abstract of the contribution: This paper discusses the Network improvements for Low Data Usage
1 Introduction
As state in TS 22.368, the Network improvements for Low Data Usage are intended for use with MTC Devices that send or receive small amounts of data.

As we know, the number of MTC Devices is considerable, and basically most of them send or receive only small amounts of data. If the network treats MTC Devices that send or receive small amounts of data as normal terminals, the result is that these Devices may take a majority of network resource, but only bring very small data flux. It may break the balance for income and expenses for the MNO.
So, the requirement of Network improvements for Low Data Usage shall support transmissions of small amounts of data with minimal signalling overhead.
2 Discussions
Currently, using signalling mode, e.g. native SMS, or bearer mode for a data transfer are the most common solutions. Considering the requirement of NIMTC for low data usage, it is more appropriate to use signalling mode. Here are some reasons for this conclusion:

i) Firstly, there is no need to establish a PDN connection by using signalling mode for a data transfer. Between the MTC Device and CN entity, such as SGSN or MME, only the signalling connection will be hold. The CN entity, such as SGSN or MME, will not create bearer context for this kind of MTC Devices, and the RAN entity, such as RNC or eNodeB, will not create wireless bearers for this kind of MTC Devices also.
For using bearer mode, the PDN connection just for a data transfer may be kept in the lifetime when the UE has registered in the SGSN/MME, and will not be released until the UE detached from the SGSN/MME. The network resource, e.g. bandwidth, may be used up by these low data usage terminals.
So, it will take much less network resource, including wireless resource and core net resource for using signalling mode than PS bearer.
ii) Secondly, a number of IP addresses will be assigned for MTC Devices by using bearer mode. It is foreseeable that the IPv4 addresses will be lacking for massive M2M application in legacy network e.g. GERAN/UTRAN. 

If we want to save IP addresses then we could establish a PDN connection just for a data transfer and release afterwards. If so, it will bring a lot of overhead signalling for low data usage.
However, using signalling mode, the data may be transmitted together with signalling. For example, the PDP Context Activation procedure may be essential for using bearer mode. As to signalling mode, the data can be encapsulated in the NAS signalling, e.g. Attach Request or Service Request, to be transmitted from the MTC device to SGSN.  
So, using signalling mode, it may take much less signalling overhead than bearer mode, and also the problem of IP addresses shortage. 
From the discussion above, it is possible to use signalling mode for Low Data Usage rather than bearer mode. The existing SMS mechanism for human communication will be reused.
3 Proposal

It is proposed to make the following changes to 3GPP TR 23.8xx according to above discussion.

Start of the first change
X
Key Architectural Issues
Editor's note:
This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

X.y
Key Issue –Network improvements for Low Data Usage
X.y.1
Description of Low Data Usage optimisation category
This optimization category is for devices with Low Data Usage, i.e. for devices that send or receive small amounts of data. The main target is to support transmissions of small amounts of data with minimal signalling overhead. In the following solutions are described that aim at transmissions of small amounts of data with minimal signalling overhead.
X.y.2
Solutions for Low Data Usage
x.y.2.1
Solution1-SMS
The existing SMS mechanism for human communication will be reused. The MTC Devices also transmit the data via short messages, if the data stream is not large.

The SGSN/MME can obtain the MTC features which indicate Low Data Usage from the HLR/HSS along with the subscription data. If only the Low Data Usage has been indicated, the SGSN/MME will allow the SMS only, not create any bearer for the MTC devices, and also reject the requests for bearer creation from the MTC devices.

X.y.3
Evaluation

End of the first change
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