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Abstract of the contribution: Discusses issues related to the applicability of SMSoIP for MTC devices.
1. Discussion
SMS over IP has been standardised in rel.7 in order to allow SMS interworking for IMS devices. 
In LTE/EPS SMS over IP provides the only means for a “Greenfield” operator (i.e. one that does not have CS legacy) to provide SMS to the devices. The alternative method of providing SMS support (SMS over SGs) requires the deployment of CS infrastructure that may not be desirable for a “Greenfield” operator to deploy and maintain. 

In SIMTC it is already decided in TR 23.888 v1.3.0 that “SMS” will be at least one mechanism to trigger MTC devices, but it is also considered that will be used for “small data transmission”. Under this context we would like to explore the impacts from the point of view of a “Greenfield” LTE/EPS operator that uses SMS over IP as its only delivery mechanism for SMS for LTE devices.
In this paper we consider the consequences from when the only use of the IMS registration is to send/receive SMSs. In TR 23.888 (SIMTC) it is already stated that IMS enablers may be used for the MTC purposes, and is indicated that SGi interface may connect to IMS. For the purposes of this paper we assume that the MTC devices use primarily or entirely IMS to send/receive SMS.
Changes in the device architecture
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Figure 1: Simplified device architecture when using “native SMS”
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Figure 2: Simplified device architecture when using SMS over IP with IMS registered devices
In these two figures we indicate the changes required in a device to implement SMS over IP. Most of the software components and interfaces will be required anyway if we assume that the device also supports IMS for other services as well (e.g. voice, video-calls etc), but if we consider that the device in case of MTC serves the “sole purpose” of sending receiving SMS it becomes obvious that it would require to add a lot of extra software in order to do this.

Another aspect that is worth considering is that there are envisaged changes in the internal interfaces (e.g. APIs) that are required in the application layer. In case of “native SMS” the application will utilise readily available interfaces to send/receive SMS to/from the wireless modem. On the other hand in case the SMS is delivered using IMS framework, the application needs to interface to IMS stack. This will probably have some impacts in the MTC application itself. In other words an “existing” MTC application that is used on “legacy” devices (e.g. UMTS, GSM) will require adaptations. 
The most important aspect though is the memory and processing requirements demanded in the device in order to support and “keep active” IMS registrations. Taking into account the main security mechanism that is used for normal devices and requires IPSEC ESP for integrity and possibly confidentiality from the UE to the P-CSCF. Admittedly other mechanisms such as GIBA can also be used for MTC, but still state is required in the host processor to keep the registration active.
Observation 1: The comparison of the two simplified UE software architecture figures shows that when the device is expected to register in IMS in order to send/receive SMSs, makes the device architecture more complex and increases the memory requirements. 

Signalling impacts from device IMS registration and re-registration
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Figure 3: UE IMS registration and 3rd party registration
According to TS 24.229: 
e)
a registration expiration interval value of 600 000 seconds as the value desired for the duration of the registration;

NOTE 4:
The registrar (S-CSCF) might decrease the duration of the registration in accordance with network policy. Registration attempts with a registration period of less than a predefined minimum value defined in the registrar will be rejected with a 423 (Interval Too Brief) response.

The registration interval is recommended to be set to 600,000 (almost 7 days), so we can safely assume that the load over the air for re-registrations will not be that much and will not impact the battery life of the device that much. 
In the case of SMS over IP also 3rd party registration is required to the IP-SM-GW and subscription to the reg-event package in order to inform the IP-SM-GW for the registration status of the UE. 

In addition to that if NAT traversal is required and the UE is required to send keep-alive messages as is the case when draft-ietf-sipcore-keep is supported then the recommended value from RFC5626 that is referenced in TS 24.229 is: 
   When a Flow-Timer header field is not provided in the most recent

   success registration response, the proper selection of keep-alive

   frequency is primarily a trade-off between battery usage and

   availability.  The UA MUST select a random number between a fixed or

   configurable upper bound and a lower bound, where the lower bound is

   20% less then the upper bound.  The fixed upper bound or the default

   configurable upper bound SHOULD be 120 seconds (95 seconds for the

   lower bound) where battery power is not a concern and 840 seconds

   (672 seconds for the lower bound) where battery power is a concern.

To the above figures we also have to add signalling for maintaining an IP Address (e.g. DHCP lease, router advertisments in the case of IPv6) which are applicable to the case of GPRS where the UE can still receive and send SMS without requiring to be PS attached and have a PDP context, but for the case of LTE/EPS it is in any case required to have a default bearer and IP address even when to send/receive SMS is the only purpose for the device.

One important issue that needs to be considered here is the relationship between the EMM backoff timers that can be employed for this kind of devices and MT SMS. In case of “native” SMS the MME can decide to page the device even during the duration of the EMM backoff timer if it is required e.g. for device trigger. The device is mandated to respond when it receives paging even when the EMM backoff timer is running. In case of SMS over IP this becomes more complex since it is required the device to be IMS registered in order to retrieve the SMS. There is then a problem what happens, when the IMS registration expires in the midst of the time window that the EMM backoff timer is applied and is something that needs to be studied further. 

Observation 2: Considerable extra signalling is required in order to establish and maintain IMS registration, but the intervals can be set to significantly “high values”. The correlation between IMS registration and EMM backoff timers needs to be further studied.
Registration status in IMS

Another aspect is maintaining IMS registration status for SMS over IP is a “stateful” event in multiple nodes in IMS network. Namely status is maintained in P-CSCF, S-CSCF and IP-SM-GW from every device registration and re-registration. This will “linearly” affect the IMS nodes. As the MTC devices increase the operator would require to deploy more HSS, P-CSCF and S-CSCF in order to sustain the registration load from these new devices, despite the fact that these devices will rarely send and receive SMSs. 
Observation 3: Maintaining IMS registrations adds burden to a number of IMS nodes despite the frequency of service use.
2. Proposals

Based on the above observations when using SMS over IP for MTC the solution should: 

· minimise the need for the MTC devices to be IMS registered

· investigate the possibility that the MTC devices are “implicitly” registered in IMS

· for the case of LTE devices, prefer to use “native SMS” (e.g. as defined in section 6.52 of TR 23.888)  in the “last hop” in order to deliver the SMS to the device
Two solutions for MTC triggering using SMS over IP is without requiring the device to be IMS registered is presented in S2-113207.
We propose to capture the following requirements in TR 23.861
.  

* * * First Change * * * *

4.2
Client – server communication

When using SMS over IP for MTC the solution should: 

· minimise the need for the the MTC devices to be IMS registered

· investigate the possibility that the MTC devices are “implicitly” registered in IMS

· for the case of LTE devices, prefer to use “native SMS” (e.g. as defined in section 6.52 of TR 23.888)  in the “last hop” in order to deliver the SMS to the device

* * * End of Changes * * * *





























































�Depending on comments, we may want to capture these architecture requirements in TR 23.888.
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