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Abstract of the contribution: This contribution introduces the key issue of online small data transmission without MSISDN in the TR 23.888.
Discussion

In TS 22.368 it is indicated that the network operator may wish to provide PS-only subscriptions to the MTC Devices without MSISDN. Namely in section 7.2.4 it is stated:
For the Packet Switched Only MTC Feature:

-
A network operator shall be able to provide PS only subscriptions with or without assigning an MSISDN.

-
Remote MTC Device configuration shall still be supported for subscriptions without an MSISDN.
NOTE:
Current remote MTC Device configuration solutions (i.e. Device Management and Over-the-Air configuration) are based on SMS, which assumes the use of MSISDNs.
In addition in section 7.2.5 it is indicated that the MTC devices shall be able to support small data transmissions with minimal impact on the network and with the definition of the “small data transmission” to be configurable (i.e. the network operator to be able to determine what is means by small data transmission).

Proposal
This P-CR proposes text in order to address the requirement of online 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".
[x]
3GPP TS 23.204: “Support of Short Message Service (SMS) over generic 3GPP Internet Protocol (IP) access; Stage 2”
**** NEXT CHANGE ****
5.4
Key Issue - Online Small Data Transmission

5.4.1
Use case description

Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

MTC Devices with Online Small Data Transmission frequently send or receive only small amounts of data. The exact amount that is considered to be small may differ per individual system improvement proposal. It is the amount of data where a specific system improvement proposal still provides its benefits.

For online small data transmission it is assumed that data transfer can happen any time when needed by the application.

5.4.2 
Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.

The following functionalities are required for Online Small Data Transmission:
· It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC Device is attached and context activated.
· The definition of a small amount of data shall be configurable per subscription.
5.4.3
Solutions

5.4.3.1
Solution 1: Transfer data via SMS with individual MSISDN
5.4.3.1.1
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.

Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

5.4.3.X
Solution X: Transfer data via SMS without individual 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.

· 
[image: image1.emf]M

T

C

S

A

L

SMS-

GMSC

/SMS-

IWMSC

SMS-

IWF

MME

MTC 

UE

MAP

SGs

HSS

MAP

SMS 

SC

E_UTR

AN

SMS

MTC 

Server

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.
Note 2: SMS-IWF is directly 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 devices

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 devices

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.
5.4.4 Evaluation

**** END OF CHANGES ****























































































3GPP

SA WG2 TD


_1327482456.vsd
�

MTC SAL


IP-SM-GW


SIP


GMSC/SMSIWMSC


SMS-IWF


MME


MTC UE


E_UTRAN


SIP/MAP


SGs


HSS


MAP


IMS


SMS SC



_1327843913.vsd
�

MTC
 SAL


SMS-GMSC
/SMS- IWMSC


SMS SC


SMS-IWF


MME


MTC UE


E_UTRAN


MAP


SGs


HSS


MAP


SMS


MTC Server



_1327432060.vsd
MTC SAL


IP-SM-GW 


MTC UE (w/o SIP stack)


S-CSCF


IM AS


3. SIP Message


4. SIP Message


2. Invoke terminating IM services based on URI or group URI


5. Service authorisation and domain selection


13. 200 OK


14. 200 OK


15. Accept


1. Message


HSS


IWF



7.Forward short message (R-IMSI)



9. Message Transfer (IMSI)


11..Del. report


12.Del. report


8. Derive mapping R-IMSIà IMSIs


10.MT SMS as in TS 23.272



6.Routeing info



_1327432394.vsd
�

7. paging
(IMSI or NAS ID for paging)


MME


HSS


SMS-GMSC


SC


eNB


5. Routing info request
(NAI)


MTC UE


1. Message transfer 
(R-MSISDN, Message(NAI))


6. Routing info response
(IMSI)


8. paging
(NAS ID for paging)


11. Service Request


9. paging
(NAS ID for paging)


4. MT addr transmission
(R-MSISDNàNAI)


SMS-IWF


2. Send rounting info for short message 
(R-MSISDN, Message(NAI))


3. Forward short message
(R-MSISDN, R-IMSI, Message(NAI))


13. Downlink NAS Transport


10. Service Request


12. Downlink Unitdata


14. Uplink NAS Transport


15. Uplink Unitdata


16. Uplink NAS Transport


17. Uplink Unitdata


18. Delivery report
(R-MSISDN)


19. Delivery report
(R-MSISDN)


21. Downlink NAS Transport


20. Downlink Unitdata


22. Release Request


Rebuild the SMS with IMSI from HSS
(R-IMSI à IMSI)



_1327431601.vsd
MTC SAL


IP-SM-GW 


MTC UE (w/o SIP stack)


S-CSCF


IM AS


3. SIP Message


4. SIP Message


2. Invoke terminating IM services based on URI or group URI


5. Service authorisation and domain selection


12. 200 OK


13. 200 OK


14. Accept


1. Message


HSS


IWF



6.SIP Message



8. Message Transfer (IMSI)


10..Del. report


11.Del. report


7. Derive mapping URIà IMSIs


MSC


MME


9.MT SMS as in TS 23.272



