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Abstract of the contribution: This contribution introduces the solution for MTC devices communication with one or more MTC servers via SMS without unique MSISDN.
Discussion

Chapter 5.2.1 of TS 22.368 states that the address space limitations are known problems with the several addressing schemes and such limits concern IMSI, MSISDN and IPv4 in particular. 

This contribution focuses on MSISDN. MSISDN is used not only for the mobile terminal but also for the wire telephone. Now the extremely large number of MTC devices also need to have unique MSISND for using the SMS that is the important and popular method for small data transmission. Giving the unique MSISDN for all MTC devices should make the lack of MSISDN more serious.  

For resolving the above issue, this contribution suggests the solution to use the common MSISND to the group of MTC devices. The group could be a set of MTC devices belonging to the same subscriber or a set of MTC devices with the same MTC features. 
Proposal
This P-CR proposes text in order to address the requirement of low data transmission for MTC Devices without MSISDN. 

**** BEGIN CHANGE ****
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.368: "Service Requirements for Machine-Type Communications".
[3]
NAT Traversal through Tunnelling (NATTT) available at: http://www.cs.arizona.edu/~bzhang/nat/nattt.htm
[x]
3GPP TS 23.204: “Support of Short Message Service (SMS) over generic 3GPP Internet Protocol (IP) access; Stage 2”
**** NEXT CHANGE ****
6.2
Solution - Transfer data via SMS

6.2.1
Problem Solved / Gains Provided

See clause 5.2 “Key Issue – MTC devices communicating with one or more MTC servers” and 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 using MSISDN.
6.2.2.1 Solution 1 : Transfer data via SMS using the unique MSISDN

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.







6.2.2.2
Solution 2: Transfer data via SMS without the unique MSISDN 
MTC devices without MSISDN with low data usage send or receive application data or operators are willing to use their existing over the air provisioning mechanisms even for devices without MSISDN. Usage of SMS for these types of devices is problematic since SMS routing in the Service Centre side is based on MSISDN.

The problem of addressing MTC devices without MSISDN is two-fold: it is not clear what identifier the MTC Server uses in order to transmit data to these devices, and it must be determined what stack in required for these devices to have in order to be able to send and receive short data transmissions.

Hence the following alternatives are proposed in order to provide low data usage for MTC devices without MSISDN: The proposed alternatives currently address the case of MTC devices with E-UTRAN (PS-only) but they can easily applied to UTRAN/GERAN devices that do not have CS stack.
Alternative 1- using SMS Interworking Function (SMS-IWF) with Representative MSISDN 
· Representative MSISDN (R-MSISDN) is a representative address of one or several MTC devices belonging to the group

· MTC server puts the MTC device address (e.g. NAI) to the body (i.e. UD) of the SMS message if a particular MTC device needs to be addressed.  

· A new entity, a SMS-IWF, is introduced to receive the SMS towards MTC devices from the MTC server. The SMS-IWF performs identity mapping from R-MSISDN to IMSI specific to a MTC device.

· 
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Figure X1: SMS delivery architecture using R-MSISDN

In the above architecture alternative the SMS- IWF is used in order to provide the mapping between a Representative MSISDN (R-MSISDN) and an NAI. When an external sender such as MTC server sends SMS to a MTC device, it uses the R-MSISDN as the target id and includes other information related to the MTC device (e.g. an NAI), in the SMS body or in a different SMS header. When GMSC receives the message with R-MSISDN and finds R-IMSI, it always forwards the message to SMS-IWF. The SMS-IWF extracts the information for the MTC device identity from the received SMS message. The SMS-IWF obtains the IMSI specific to the MTC device by querying HSS with the extracted MTC device id. The SMS-IWS re-builds SMS message and requests MME to deliver the rebuilt SMS to the MTC devices. 

Note 1 : The SC may be integrated with the SMS GMSC/SMS IWMSC, or SMS-IWF may be integrated with SMS-GMSC/SMS-IWMSC
Note 2: If SMS-IWF is not collocated with SMS-GMSC/SMS-IWMSC, SMS-IWF can be ddirectly connected to MTC SAL (service application layer) for the case that SMS GMSC/SMS IWMSC may not be used. The interaction between SMS GMSC/SMS IWMSC and SMS-IWF is FFS. 

·   
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 Figure X2: Signalling flow for when the SMS-IWF is using R-MSISDN

Alternative 2- using SMS Interworking Function (SMS-IWF) and SMS over IP
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· Figure X3: SMS delivery architecture when using SMS over IP

· IMS Functionality with the architecture of TS 23.204 [x] with IP-SM-GW is used.

· The MTC server sends an SMS to the IM AS using SIP MESSAGE method targeting the URI of the MTC Devices. The message using iFC is forwarded to IP-SM-GW. IP-SM-GW interworks the SMS to the MTC Devices using the mechanisms defined in TS 23.204[x] using service level interworking. Depending on whether the MTC Devices have an IMS stack or not the short data message can be delivered as a SIP message or as a SMS using the SMS-IWF described in Alternative 1. 

· The termination to MTC devices w/o SIP stack can be done with two different ways based on the different variants of the SMS-IWF: 

a. the SMS-IWF can act like a SIP registrat and locally implicitly register all the MTC devices by itself. Then it needs to have a mapping between the sip URIs that will be used by the IP-SM-GW to send the SIP message to and map it to representative IMSIs that correspond to the MTC devices. The idea of this alternative is that the IP-SM-GW would identify the SMS-IWF as the terminating point of the SIP MESSAGE request in case the MTC device sip URI is not registered by itself.
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Figure X4: SMS-IWF performs mapping between sip/tel URIs and “real” IMSIs of the deviceUEs

b. Alternatively the SMS-IWF can act like an MSC and use similar mapping from R-IMSI to the IMSIs of the MTC devices. The idea in this case is that the IP-SM-GW will request Routeing Info from the HSS/HLR that would return the R-IMSI and then send the Forward Short Message request to the R-IMSI returned.The SMS-IWF in its turn will perform the mapping between R-IMSI and IMSIs of the MTC devices.
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Figure X5: SMS-IWF performs mapping between R-IMSI and “real” IMSIs of the deviceUEs

Alternative 3- using “any IP”
· any data transport over IP can be used e.g. CPM, OMA DM, BEEP, new protocol.

· this architecture is needed only if the population of MTC devices includes only IP devices that do not have legacy stacks. Rather they have a stack that corresponds to the same stack the MTC server has and can communicate transparently using the operator as an IP transport.
6.2.3
Impacts on existing nodes or functionality

6.2.4
Evaluation

**** END OF CHANGES ****
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