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Abstract of the contribution: This contribution describes optimizations for the SMS transmission over NAS signalling connection that can be used for both Small Data and for Device Triggering.  The optimizations include no EPS bearer(s) activation and optimized NAS MM connection release. 

Introduction

SMS is one of the major transport mechanism to convey MTC application signalling, e.g. MTC trigger indication, and MTC data between the MTC Server and the UE. During the SA2#85 meeting the solution in section 6.52 of TR23.888 was agreed to use SMS for MTC small data transmission. This paper focuses on the NAS and RRC transport of MO SMS and MT SMS. In paticular the focus is on the MT SMS as it can be used for both MTC small data and for Device Triggering.

Discussion

TR 23.888 describes in section 6.52 general optimizations for the SMS transmission carrying small data to/from the UE. More specifically, section 6.52.2.6 describes optimizations applicable to the NAS and RRC layers to avoid the RRC encryption for SMS transmission. For those optimizations there is an implicit assumption that the MO SMS or MT SMS is a single message.

There are several scenarios where the SMS transmission between the MME and UE results in multiple messages in consequence:

· Scenario A: the MT SMS or MO SMS is a concatenated SMS having multiple segments. In this case considering the in-series transmission of the single RP-DATA segments, multiple RPDUs (SMS Relay protocol PDUs, e.g. RP-DATA or RP-ACK) are transmitted over the NAS Mobility Management (MM) connection;

· Scenario B: the MT SMS is a trigger indication for the UE which results for example in 1) MO SMS carrying the MTC data from the UE to the MTC Server, or 2) the establishment of EPS bearers for the IP connectivity between the UE and MTC Server. If the RRC encryption is not established during the MT SMS transmission (as proposed in section 6.52.2.6) and the UE initiates the EPS bearer establishment, the procedures for secure (E)SM messages transport are unclear.
Considering the above scenarios, the duration of the RRC connection takes some time and for mobile UEs this could result in handover between eNBs. As measurements reporting from the UE to the eNB are needed to support handover, the RRC encryption is needed. Further, the signalling overhead for the RRC encryption establishment can be considered negligible in the case when multiple NAS Transport messages are exchanged. The use of RRC encryption is conformant with the current standard, where the Uplink and Downlink NAS Transport messages are carried over the encrypted Signalling Radio Bearer 2 (SRB2). 
The use of NAS encryption (ciphering) is optional and not all network operators may implement this option. Therefore, in networks where the NAS encryption is optional, RRC encryption shall be deployed.

For the MO SMS or MT SMS transmission merely the NAS MM signalling connection is needed.  Therefore, it is beneficial to avoid the establishment of data bearers during the SMS transmission. The omitting of the E-RAB establishment (for the context available in the MME) saves radio resources, signalling and processing in the UE, eNB and SGW. 
Even when the 3GPP network would know that the MT SMS is a trigger indication to the UE, the 3GPP network doesn’t know whether the resulting data report from the UE is small data carried in MO SMS or U-plane bearer(s) are needed. Therefore, for the network initiates only NAS signalling connection establishment and if needed, the UE or the network can establish the U-plane bearers later. 
Another aspect of the present paper is the release of the RRC and NAS MM connection after the MO SMS or MT SMS.  The current stage 3 specification for SMS support in TS24.011 describes that the SMC entity
 (SM Control protocol) in the network triggers the NAS MM connection termination when receiving the CP-ACK from the UE and/or the Release Request from the SMR Entity (SM Relay protocol entity which may reside in the SM-SC). However, in case that the MT SMS carries an MTC trigger indication, the termination of the NAS MM connection and the RRC connection too early would result in subsequent RRC connection re-establishment.  The UE may have more precise information about the content of the MT SMS and consequences (e.g. trigger indication) after the reception of the MT SMS.  Therefore to avoid too early NAS and RRC connection termination, it is proposed that the UE indicates to the network (NAS MM entity or SMC entity) whether the connection release can be started.
In summary, the present paper proposes the following solution for optimized SMS transmission:

· for the transmission of MT SMS and MO SMS only NAS signalling connection between the network (MME) and UE is established without PDP/PDN connection activation. Thus, on the radio interface only SRBs (with usual encryption) are activated, but no Data Radio Bearers (DRBs);

· the NAS MM connection release is indicated by the UE to the network.
Proposal

The following text is proposed to be added to TS 23.888.

Start of 1st change

6.xx
Solution – Optimized SMS transmission over NAS
6.xx.1
Problem solved / Gains Provided
When the UE is combined attached to the SAE core network for EPS and “SMS only” services, the transition to CONNECTED state causes the establishment of NAS connection and EPS bearer(s) for which there is context in the MME. 
See subclause 5.8 "Key Issue – MTC Device Trigger" and subclause 5.4 "Key Issue - Online Small Data Transmission".
6.xx.2
General
The transmission of SMS over SGs is specified in Rel-8/9 in order to avoid the CS fallback for MT SMS delivery. Subclause 6.52 describes an optimized architecture for the transfer of data via optimised SMS. Considering the a) SMS over SGs and b) the optimized SMS architecture from subclause 6.52, the proposed solution focuses on the optimization of NAS Mobility Management (MM) connection establishment and release for SMS transmission, whereas the encryption on the RRC level is activated. 
It is worth to optimise the SMS transmission over the EPC and E-UTRAN because the SMS is assumed to be a universal transport mechanism to convey both device trigger requests (solutions in subclauses 6.42 and 6.44) and small data (solutions is subclauses 6.2 and 6.48) between MTC Server and UEs configured for MTC.
Editor’s Note: Subclause 6.2.2 has an Editor’s Note to study the impact on EPC and E-UTRAN when no EPS bearers are activated upon the NAS connection establishment. The present solution relates to the Editor’s Note from subclause 6.2.2.

MT SMS transmission

When the UE is combined attached to EPC for EPS and “SMS only” services, in order to transmit an MT SMS over SGs the establishment of the NAS connection results in the activation of the EPS bearer(s). However, the activation of the EPS bearer(s), i.e. the Data Radio Bearer(s) (DRB) and S1-U bearer(s), can be avoided as they are not used for the SMS transmission. Therefore the solution proposes to establish only a NAS Mobility Management (MM) signalling connection between the MME and UE and omit the establishment of the EPS bearer(s). Having this solution the utilization of radio link and RAN resources for the transmission of SMS (and small data) over LTE/SAE system is optimized, as only Signalling Radio Bearers (SRBs) are established over the radio interface and no E-RAB context is signalled from the MME to the eNB.
The MME pages the UE with a special indication (e.g. ‘MT signalling’ similar to the paging causes ‘Terminating High/Low Priority Signalling’ in UTRAN) meaning that NAS MM signalling connection only is needed, when the MME has to deliver an MT SMS. This indication informs the UE that no DRB(s) will be established when performing the Service Request procedure. The UE shall not start the timer T3417 (stopped by DRB establishment indication) upon sending the (Extended) Service Request message as response to the paging. The UE shall start another timer that is terminated by establishment of security for the SRB or by another event acknowledging the reception of the Service Request message in the MME.
NOTE:
When receiving the paging with special indication, the UE may include a new defined RRC establishment cause ‘MT signalling’ or the UE may use an existing one, e.g. ‘mo-Signalling’, however the MME needs to match the paging request and the RRC establishment cause. The UE sends a usual NAS Service Request message to the MME. If the UE needs to use U-plane bearer(s) due to any reason, the UE indicates to the MME in the NAS (Extended) Service Request message the need for EPS bearer establishment. After receiving an indication for U-plane bearer establishment the MME initiates usual procedures for SRB and DRB establishment. 
The MME needs to establish only the UE security context at the eNB for the RRC connection (i.e. the MME doesn’t include the E-RAB context in the S1-AP Initial Context Setup request message to the eNB).
Once NAS connection between the UE and MME is established, the MT SMS and the corresponding acknowledgements from the UE (more specific the SMS Relay protocol PDUs, RPDUs) are transmitted over the DOWNLINK/UPLINK NAS TRANSPORT messages. The MME should not release the NAS MM connection before receiving an indication from the UE that the NAS MM connection can be released.
During the SMS processing in the UE, the UE determines if MO data shall be sent to the MTC server. The MO data may result in either 1) establishment/activation of EPS bearers or 2) the transmission of MO SMS to the MTC Server. If the UE needs to transmit an MO SMS, the UE reuses the existing NAS MM connection to the MME. 
If the UE determines that either 1) the MT SMS was not a device trigger indication or 2) there is no more MO SMS data to be transmitted, the UE indicates to the MME that the NAS signalling connection is not anymore needed. The latter is helps the network to shorten the radio resource occupation.
MO SMS transmission

The procedure in this section is similar to the MO SMS procedure described in subclause 6.52.2.6, however, the RRC connection between the UE and eNB is secured. 
When the NAS MM layer in the UE is triggered to establish the NAS MM connection due to an MO SMS, the UE includes an RRC establishment cause ‘mo-Signalling’. The UE indicate to the MME in the NAS (Extended) Service Request message that a NAS signalling connection without EPS bearer establishment is needed. The MME initiates the S1-AP procedure for UE security context establishment in the eNB (but no E-RAB context). 
After the successful establishment of the Signalling Radio Bearer 2 (SRB2), the MO SMS and the corresponding acknowledgements from the MME/SM-SC (i.e. the RPDUs) are transmitted over the DOWNLINK/UPLINK NAS TRANSPORT messages. 
When the upper layers in the UE indicate to the NAS layer that there is no more outstanding MO SMS, the UE indicates to the MME that the NAS MM connection can be released.
6.xx.3
Impacts on existing nodes or functionality
The NAS layer implementation in MME and UE needs to be modified. Minor modifications to the RRC protocol, more precisely to the RRC Paging message, are also needed.
6.xx.4
Evaluation

Benefits:

· Upon NAS MM connection establishment, there is no need to activate the EPS bearer(s), i.e. reduced NAS, RRC and S1-AP signalling;
· The NAS MM connection is not released too early to avoid re-establishment;
· The NAS MM connection is released just after all MO data is transmitted, i.e. no extra radio resources are occupied.
Drawbacks:

-
Modifications to the NAS implementation in the MME and UE and RRC implementation in eNB and UE are needed.

End of 1st change

� Assuming the optimizations from section 6.52 in TR23.888, the SMC entity is located in the MME.
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