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Abstract of the contribution:

Proposes that existing network mechanisms (alert mechanism when MS becomes reachable) provided by SMS can be used to deliver a deferred trigger when the UE becomes reachable.  The contribution also proposes a solution on how to perform triggering (and enable power saving) at periodic updates.
Discussion
At unsuccessful MT-SMS delivery due to MS not reachable the SMS message is maintained within the network.

As per 22.003 SMS provides for a retry mechanism whereby the SC shall try to delivery the message during an extended validity period:
The originator of a short message may notify the SC of an expiry time after which the message is no longer of value and may be deleted by the SC. During the validity period of the message, the SC shall try to deliver the message. After the expiry date the SC will take no further step to deliver the message, but its status may be kept by the SC to enable the originator to enquire the result. If the originator of the short message does not request any expiry time a standard value, e.g. 24 hours, is used.

This can be exploited to send a “deferred trigger” to a detached UE upon the UE availability (i.e. CS or PS attached). 
It has been discussed that many MTC devices are roaming and therefore it seems important to support a triggering functionality that works in all roaming networks. 

Tdoc S2-111823 proposed that the UE periodically attach to the network for polling the network (MTC server in the user plane or via the control plane using a new indicator). Such solution would either require support in the roaming network or require rather much signalling to initiate the user plane polling towards the MTC server.

However, the SMS framework include all required functionality to achieve a control plane solution (by functionality to store SMS in case the UE is not reachable including setting non-reachable flags in e.g. SGSN and alerting functionality enabling SMS to be forwarded in case UE gets available), but to avoid the signalling overhead to perform security procedures each time the UE perform a poll the periodic MM/GMM/EMM updates can be re-used. 

To save battery the UE could utilize a principle to go to some form of sleep mode as shown in the schema below:
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Figure: Periodic sleep mode following MM/GMM/EMM periodic update cycles

Proposal

The following changes are proposed to TR 23.888.
* * * Begin First Change * * * *

2
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*** Second Change ***
6.xx
Solution – Deferred Trigger with SMS

6.xx.1
Problem Solved / Gains Provided
See clause 5.8 “Key Issue - MTC Device Trigger” and clause 5.15 “Key Issue – Low Power Consumption”. The solution focuses on the scenario that MTC devices that are in a detach state will receive a deferred trigger when they become available. 
6.xx.2
General

At unsuccessful MT-SMS delivery due to the MS being not reachable the SMS message is maintained within the network.

As per 3GPP TS 22.003 SMS provides for a retry mechanism whereby the SC shall try to delivery the message during an extended validity period:
The originator of a short message may notify the SC of an expiry time after which the message is no longer of value and may be deleted by the SC. During the validity period of the message, the SC shall try to deliver the message. After the expiry date the SC will take no further step to deliver the message, but its status may be kept by the SC to enable the originator to enquire the result. If the originator of the short message does not request any expiry time a standard value, e.g. 24 hours, is used.

This can be exploited to send a “deferred trigger” to an unreachable/detached UE upon the UE availability (e.g. CS or PS attached). 

The validity time (i.e. sub-clause 9.2.3.12.1 of 3GPP TS 23.040 [6]) allows a relative time extending to up to 63 weeks or an absolute timestamp format.

When an MS becomes available the HLR can notify the Service Centre that the MS is reachable through the Alert Transfer procedure (subclause 10.3 of 3GPP TS 23.040 [6]).
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Figure 6.xx-1: Alert transfer procedure
Upon receipt of the Alert, the SC re-attempts to send the stored short message.

Similarly for the SMSoIP case the following (from subclause 6.5b of 3GPP TS 23.204 [x]) shows an example of how a deferred message is re-transmitted to an IMS UE upon the UE availability.
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Figure 6.xx-2: Alert service centre procedure when UE is available

The above existing mechanisms allow for delivery of a deferred “trigger” to detached MTC Devices.

The above mechanism in combination with an MTC application on the UE with the logic to schedule the UE to exit from power/battery saving mode (i.e powered off state or detached state) and ATTACH for a minimal time to allow for a possible deferred trigger provides for a power saving solution with no system or standards impacts.

6.XX.3
Impacts on existing nodes or functionality

No impacts to UE, RAN or Core specifications.  Reuses existing SMS capabilities

6.XX.4
Evaluation

Benefits:
· It is applicable to existing CS and PS MT-SMS. 

· It is applicable to LTE as per existing SMSoIP (TS 23.204 [x]) and SMS over SGs (TS 23.272 [y]).

Drawbacks:

- 
SC maintains message for re-transmission upon UE availability.
*** Third Change ***
6.xy
Solution – Deferred Trigger at periodic updates with SMS

6.xy.1
Problem Solved / Gains Provided
See clause 5.8 “Key Issue - MTC Device Trigger” and clause 5.15 “Key Issue – Low Power Consumption”. The solution focuses on the scenario that MTC devices that are in sleep mode periodically will receive a deferred trigger when they become available. 
6.xy.2
General
This solution uses current SMS framework for carrying the trigger to the UE. The trigger solution uses the principle of deferred triggering with SMS (see solution “Deferred trigger with SMS” in subclause 6.xx) i.e. the MTC server uses the MTCsms reference point to deliver a trigger and if the UE is unreachable the SMS is stored in the SMSC and unreachable flags are set in appropriate entities MSC, SGSN and MME. To save power the UE is periodically unreachable due to it is applying a sleep mode according to the scheme in figure 6.xy-1 below. The UE is performing the normal MM/GMM/EMM periodic updates and during a defined period after the periodic update the UE follows normal AS functionality as of today (described as “Normal AS mode”) and is thereby reachable for paging. After this period the UE goes into a “sleep mode” and is from a network perspective unreachable (could be seen as UE periodically goes into a tunnel). When the UE is performing the periodic update the MSC, SGSN, MME are informing HSS that the UE is reachable and the SMSC is as well alerted and the SMS/trigger is forwarded towards the UE.
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Figure 6.xy-1: Periodic sleep mode following MM/GMM/EMM periodic update cycles
During the sleep mode the UE AS is completely off and therefore the UE will not perform any normal LA/RA/TA Updates during this period, but will always perform an LA/RA/TA update before the periodic update timer expires.
The time for UE following normal AS functionality as of today, should be defined so there is only a negligible risk that the UE will miss the potential SMS/trigger from the SMSC (e.g. 1 minute). The periodic update time can from Rel-10 be controlled from the HSS, and the time can be set taking aspects like battery time, trigger delay tolerance and functionality related to MTC monitoring into account.
6.XY.3
Impacts on existing nodes or functionality

No impacts to RAN or Core specifications.  Re-uses existing SMS capabilities.
UE is impacted by applying the (power saving) sleep mode periodically.

MTC server could be configured to use MTCsms for UEs applying this solution.
6.XY.4
Evaluation

Benefits:
· It works in all networks which support SMS (i.e. including roaming) already today. 

· The UE can save power and not loose any MT trigger

· The UE receive the trigger in an efficient way

· Existing available trigger message contents can be used
Drawbacks:

-
Not optimized for UEs that very frequently gets MT triggers 
-
Assumes some delay to the trigger is acceptable
* * * End Changes * * * *
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