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Abstract of the contribution: Analyses the interaction between device triggering and Extended Wait Timer (EWT) in RAN based on the priority levels.
1. Introduction
In rel.11 the feature of device triggering is based on SMS format (T4 trigger) and uses the existing mechanisms to deliver the SMS to the UE. It has been already concluded in the TS 23.682 

The UE needs to be able to distinguish an MT message carrying device triggering information from any other type of messages.

We expect that operators depending on the charging and service delivery models that will prevail would like to differentiate the device trigger delivery from normal SMS, in order to either provide some added value for device trigger SMS message compared to other “plain SMS” messages or to de-prioritise device triggering compared to normal SMS. In certain use cases for example we may also then consider that the device could receive priority triggers. 
2. Problem statement

Focusing on the charging implications: a number of MTC providers use SMS today in order to trigger their devices. They use Tsms or some other form of proprietary interfaces and APIs provided by operators. In order for operators to be motivated to implement the changes we perform in rel.11 i.e. adding Tsp and T4, there has to be some differentiation between SMS for triggering and "normal SMS". Otherwise there is no way for them to sell "T4 triggering" to their customers (MTC service providers) and as a result there is no reason for them to deploy.
One approach discussed in this paper is to position the "T4 trigger" as high/higher priority and exempt from back of timers (e.g. EMM/ESM) for x% of the time that can be determined through an SLA and as a result charge more the MTC service provider that would be interested in such feature. The other approach is to position it as lower priority from plain SMS and as a result charge lower e.g. bulk triggers that could be charged significantly lower than SMS but in this case the operator would like to protect the high value customers that use SMS for normal communication (other than device triggering) and get charged as normal per item. 
In general there has to be some differentiation in the QoS level, in order for the new interfaces to provide value to the end customer, which in this case is the MTC provider. 

In this respect we believe that the following problem requires some consideration.
We investigated further whether Extended Wait Timer (EWT) can be applied by RAN in the RRC connection that is the result of paging due to device triggering. It is already defined that the low priority indicator (delayTolerant RRC est. cause) is not applicable to RRC connection when responding to paging.
In the San Francisco Joint Meeting between RAN2, CT1 and SA2 regarding the applicability of EWT when the establishment cause is NOT delayTolerant, the following was agreed:
· NOT to restrict the network behaviour and NOT to modify the UE AS behaviour -> No changes to RAN specs
· to address this issue by clarifying the UE NAS behaviour, e.g. indicate that if EWT is received by NAS when the RRC establishment cause was not set to Delay tolerant, this is discarded/not applied -> change needed to CT1 specs
If this behaviour persists (i.e. no defined network behaviour) then we may have the problem described in Figure 1:
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Figure 1: T4 triggering, E-UTRAN/UTRAN applies EWT to the RRC connection responding to paging
The SCS sends device trigger that results in the SMSC sending SMS to trigger the device. As it is already defined in TS 24.301 the UE will set the RRC Est. Cause to “mt-access”, PS or CS depending on whether it is received over PS, CS and which RAT. Nevertheless the E-UTRAN/RAN may still reject the RRC connection with Extended Wait Timer (EWT) since there is no specified network behaviour. 
If EWT is greater than the paging retransmission timer and/or the MTC Server trigger retransmission timer this could result in retransmission of the paging request or in worst case retransmission of the whole device trigger procedure by the MTC Server. Depending on which comes first and the volume of MTC devices that will be triggered this behaviour can cause congestion in various levels in the network.

Another similar problem can happen if the MME/SGSN/MSC rejects the device triggering due to back off timers being applied and it has to be retransmitted later or the Service Request for sending the SMS to the UE is rejected with backoff timer.
In general it is possible that the rejection can happen in CN or RAN level at the paging, the subsequent RRC or MM response. As a result the priority can be enforced at different levels.

3. Solutions proposed

Solution 1 (complete priority)
In this solution special indicators for device trigger priority can be added in Forward SM. paging request over CN-RAN connection and RRC est. cause:
- MTC Server sends device trigger to the SMSC inc. priority
- SMSC identifies the SMS as “device trigger” and includes paging indicator priority in the Forward SM 

- MSC/SGSN/MME includes special triggering indicator priority in the paging request based on the priority in the Forward SM
- E-UTRAN/UTRAN/GERAN pages the UE indicating device triggering priority (new type)
- UE includes new establishment cause special for response to paging due to device triggering (new cause)
- E-UTRAN/UTRAN/GERAN to be defined NOT to apply EWT to this new establishment cause 

Solution 2 (priority at CN and paging)

In this solution special indicators for device trigger priority can be added Forward SM. and paging request over CN-RAN connection:
- MTC Server sends device trigger to the SMSC inc. priority
- SMSC identifies the SMS as “device trigger” and includes paging indicator priority in the Forward SM 
- MSC/SGSN/MME includes special triggering indicator priority in the paging request based on the priority in the Forward SM and decides whether to accept or reject the paging e.g. if the UE is set to be backed off

- E-UTRAN/UTRAN/GERAN pages the UE indicating device triggering priority (new type)
- UE includes the existing establishment cause for response to paging e.g. mt-access
- E-UTRAN/UTRAN/GERAN may still apply EWT to this new establishment cause 

Solution 3 (priority at CN only)

In this solution special indicators for device trigger priority can be added Forward SM:
- MTC Server sends device trigger to the SMSC inc. priority

- SMSC identifies the SMS as “device trigger” and includes paging indicator in the Forward SM 

- MSC/SGSN/MME decides whether to accept or reject the paging e.g. if the UE is set to be backed off and pages the UE as normal (no priority)
- E-UTRAN/UTRAN/GERAN pages the UE as normal
- UE includes the existing establishment cause for response to paging e.g. mt-access

- E-UTRAN/UTRAN/GERAN may still apply EWT to this new establishment cause 

3. Conclusions 

Solution 1 even though it provides a complete solution, presents significant changes to RAN and it may not be acceptable for rel.11. 

Solution 2 can reuse existing information elements that exist already for priority services e.g. MPS so the changes are not that significant.

Solution 3 only addresses the problem in CN (for MME/SGSN/MSC congestion) and cannot handle any prioritisation/de-prioritisation in RAN level.

It is proposed to move forward with sol.2 for rel.11 and include the text in proposed in CR S2-12xxyz. For rel.12 the whole concept of priority triggering can be considered again and a more complete solution involving RAN impacts can be considered.
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