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1 Introduction 

Purpose of this contribution is to:

· sum up the current status in the standard with regards to the UE-EPC Signalling transfer mechanism
· identify use cases scenarios of the UE-EPC signaling transfer according to the latest agreements in SA2

· Proposes necessary correction in S1AP in order to be aligned to these new scenarios.

In general current mechanism in standards is to always set up the default bearer and activate the AS security whenever the UE moves from ECM_Idle to ECM_Connected Mode (except in case of Tracking area update).

However, according to the latest progress in SA2, there are some use-cases where the default Bearer and the AS security are not needed:
· E-UTRAN 3GPP2 signaling for example for 3gpp2 pre-registration the setup of the Default Bearer is not required;
· CS Fallback procedure for the UE in idle mode will trigger a transition to Active State and start the Handover towards the UMTS (if PS RAT is PS capable) or redirect the UE (if PS RAT is PS capable). Thus, no Default Bearer setup is needed;
· SMS transfer does not require the Default Bearer Setup, neither the AS security activation. 
The setting up of default bearer and activation of AS leads to more processing in eNB and UE as well as resources being set up in eNB and EPC and not being used for the purpose of signaling transfer. This contribution proposes necessary changes in S1AP as well as in CT1 and SA2 to overcome this issue.

2 Background
Status in 24.301
· The service Request procedure is needed to trigger the ECM Idle to ECM Connected transition and establish the radio and S1 bearers for the bearers already activated. In particular this procedure is needed when:
· the network has downlink signalling pending;
· the UE has uplink signalling pending;
· the UE or the network has user data pending and the UE is in ECM-IDLE mode;
· the UE in ECM-CONNECTED mode has uplink user data to be sent and the user plane radio bearers are not established; or
· the UE in ECM-IDLE or ECM-CONNECTED mode has requested to perform mobile originating/ terminating CS fallback.
Status in 23.272

· SA2 has decided to transfer the CS SMS via the LTE NAS message instead of using the user plane solution. Please refer to section 8.2 in 23.272
· SA2 has decided to trigger Handover after idle to Active transition due to a CS call
Message Flows according to the current specs
Following message sequence chart applies where the UE has only signalling messages to be sent to the network in ECM-IDLE mode e.g. in case of SMS, 3gpp2 pre-registration, CS Fallback procedures etc.
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Figure 1: UE-EPC signalling connection establishment-use cases
3 Discussion
In section 2 it was clarified that the Service Request procedure needs to be performed first whenever MS has any signalling messages to be sent to the network in ECM-IDLE mode. Purpose of the Service Request procedure is to both establish resources for the already activated Bearers, among these the default bearer, and trigger the ECM idle to ECM connected transition. The AS security is activated also during this procedure.
However, for the sole purpose of signalling messages transfer between the UE and EPC, it is not needed to establish resources for the default bearer or any other activated bearer. Furthermore, some use cases have been identified where the AS security activation is also not needed (e.g. in this case the MME would reply to the S1AP: Initial UE message with DL NAS Transfer message instead of Initial Context Setup Request)
Following solution is proposed
· CT1 changes:

· Introducing a new IE in the service Request message indicating the purpose of the service request procedure so that the MME can decide whether to establish resources for the default bearer and to activate the AS security based on this parameter.
· RAN3 changes:

· Introduce a new paging cause e.g. sms in both S1AP and RRC protocols in order for the UE to be able to fill in the new IE in the Service Request message

· Either make optional the default bearer parameters in the S1-Initial Context Setup message or introduce a new Security Mode Command procedure
· SA2 changes:

· Change the description of the service request procedure in the 23.401 to cover all possible cases (Default Bearer /AS security is either setup or not setup)
Below are the message flows of some use cases of  UE-EPC signalling setup where the above solution applies.

In particular:

· The CDMA 2000 pre-registration and the CS Fallback with UE in idle mode procedures doe not require the establishment of the resources for the default Bearer while they require the AS security to be activated (Figure 2) 

· The short message service transfer does not require the establishment of the resources for the default Bearer, neither AS security activation since the NAS security is already in place (Figure 3).
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Figure 2: UE-EPC signalling setup procedure during CDMA2000 pre-registration/CS Fallback procedure – new proposal
Alternatively, instead of using the Initial Context Setup, a new S1AP procedure may be defined with the only purpose of setting up the security context in the eNB.
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Figure 3: UE-EPC connection setup procedure during sms transfer procedure-new proposal 

Summary of Changes required:
· a new IE in the already existing Service Request NAS message need to be introduced
· service request procedure in 23.402

· The “Aggregate Maximum Bit Rate” and “SAE Bearer to Be Setup List “need to be optional in the INITIAL CONTEXT SETUP REQUEST message or alternatively a new S1AP procedure may be defined with the only purpose of setting up the security context in the eNB .
· New S1AP/RRC paging cause

4 Conclusion
In this contribution we have clarified how the UE currently performs the UE-EPC Signalling transfer mechanism when in idle state and proposed solutions to cover all use cases- according to latest SA2 agreements.
It is proposed to discuss the proposed solution, liaise with the relevant groups for the changes required and agree on the attached CR [1] against 36.413.
5 Reference

[1] R3-082691 UE-EPC Signalling Setup: S1AP corrections, NEC























































































