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Abstract of the contribution: This contribution proposes to transfer the solution from TR 23.888 clause 6.52.2.7 to the new TR 23.887. The goal is to describe a general solution for establishing a control plane connection only for transmitting various services like SMS, Device Triggering or Small Data over NAS signalling.
Discussion

In Rel-11 it was agreed to use SMS service as main carrier for the Device Trigger request messages from SCS to UE. This feature together with the SMS-in-MME feature would lead to increased use of SMS in LTE. In Rel-12 it is expected to extend the Device Triggering to be carried over T5 interface which is terminated at the MME. Further, Small Data services might also be carried in the core network in such a way that the messages go through the MME to UE. Considering the above and the fact that SMS service is carried over NAS, it is reasonable to develop a general NAS transport service to carry the following services SMS (normal and DT request), DT request sent over T5 interface and Small Data.
In E-UTRAN, the current SMS over SGs procedures require the use of the Service Request procedure from UE and user plane (U-plane) bearers are established along with the control plane (C-plane) NAS signalling connection. This means that the RRC connection is re-configured with SRBs and the DRBs corresponding to the EPS bearers. However, for the general NAS transport service as described above, the UP bearers are not necessarily needed. In UTRAN, it is possible to establish C-plane only connection (i.e. SRBs are established without DRBs), but in E-UTRAN such RRC functionality is not possible.  Therefore this paper proposes to enable the establishment of C-plane only connection in E-UTRAN for transport of NAS services. 
There are proposals for establishing of C-plane only connection in TR 23.888 particularly in clauses 6.52.2.6 and 6.52.2.7. Clause 6.52.2.6 proposes to omit the RRC security establishment and rely on the NAS security for the one-shot Small Data transmission between MME and UE. Clause 6.52.2.7 describes the RRC security establishment for the (Signalling Radio Bearers) SRBs in case where the lifetime of the connection is longer. The RRC security aspect should be discussed further during Rel-12 to find out which option is appropriate for a general NAS transport service and to conclude which option should be specified. 
One further aspect to consider is the configuration of the RRC connection for the SRBs. One such configuration would be the duration of the C-plane NAS connection.  For example the NAS (G/E)MM signalling connection is terminated immediately after the MT-SMS is successfully delivered.  If the MT SMS carrying Device Trigger request would result in uplink data transmission, e.g. in MO-SMS or U-plane bearer establishment, the UE needs to perform RR(C) connection establishment and NAS Service Request procedure in order to establish the NAS (G/E)MM connection again. So, it would be beneficial if the UE and/or MME delay the release of the MM signalling connection established for MT-SMS transmission so that it can be re-used for consecutive UL data transfer or other actions from the UE. 
In summary, it is proposed to study the different aspects of C-plane only connection establishment within the Rel-12 MTCe WI. 
Proposal
The following text is proposed to TS 23.887 to the clause 5.1.1 “Key Issue – Efficient Small Data Transmission”.
Start of change
5.1.1.3
Solutions
5.1.1.3.X
Solution for establishment of C-plane connection only in (E-)UTRAN for SMS, Device Triggering and Small Data services
See clause 5.1.1 "Key Issue – Efficient Small Data Transmission" and clause 5.2.2 "Key Issue – Support for T5 device triggering".
5.1.1.3.X.1
General

For the transmission of SMS (both normal SMS and SMS carrying DT request), merely the establishment of NAS signalling connection is needed. New services envisaged for Rel-12, like Device Triggering over T5 interface and Small Data, may use a general NAS transport service between MME and UE as described in some solutions in TR23.888. When NAS signalling connection only is needed for the communication between the UE and the network, the establishment of U-plane bearers can be omitted. As the establishment of U-plane bearers is mandatory in E-UTRAN and the C-plane connection in UTRAN is used for SMS services only, this clause proposes a solution to allow the establishment of C-plane only connection for various NAS services in both UTRAN and E-UTRAN. On RRC level this would mean the establishment of Signalling Radio Bearers (SRBs) only between the RNC and UE and between eNB and UE.
The new NAS transport service for transmission of Small Data and Device Triggering over T5 interface is outside the scope of this solution. 
In UTRAN/UMTS the establishment of C-plane only connection is possible. For MT communication the UTRAN can include a Paging cause indicating ‘Terminating High Priority Signalling’ or ‘Terminating Low Priority Signalling’. Currently for the transmission of MT SMS C-plane only connection is established and ‘Terminating Low Priority Signalling’ paging cause is used. In response, the UE initiate a service request procedure and corresponding RRC connection establishment indicating ‘MT-signalling’ to inform the UTRAN and SGSN that the request is for a C-plane only connection. Similarly additional NAS transport services for Device Triggering and Small Data can be specified in Rel-12. 
In E-UTRAN/SAE during TAU procedure the UE initiates establishment of RRC connection indicating ‘mo-Signalling’ and no UE context is transferred from MME to the eNB (i.e. no U-plane bearers are established and no RRC security is configured). However this C-plane connection is released immediately from the network after the transmission of TAU accept or TAU reject message from the MME. Therefore it is not possible to use the C-plane connection for any other purposes except for TAU procedure. In E-UTRAN/SAE the paging procedure does not specify a Paging cause for signalling, and therefore, the network cannot indicate to the UE that the paging is for C-plane/signalling connection only. 
Considering the above, modifications to the EPS NAS and RRC signalling are needed to establish SRBs only. Currently, in E-UTRAN the UE assumes that the Service Request procedure is acknowledged by the Data Radio bearers (DRBs) are established. With the establishment of C-plane only connection, the UE should have other means to verify the success of Service Request procedure. For example the RRC connection reconfiguration procedure performed by the eNB after receiving the UE’s context from the MME would be such an indication. Although in UTRAN establishment of SRBs only is possible, extensions to GMM NAS and RRC signalling may be needed as well.
Editor’s Note: It is FFS what is the impact of C-plane only connection establishment on the NAS, RRC, Iu and S1-AP procedures. Possible extensions to the protocols and procedures have to be investigated and documented.
Once a C-plane only connection has been established, the activation or establishment of U-plane bearers can occur any time afterwards. For example, depending on the triggered MTC application, the UE may either not require the establishment of U-plane bearers at all, or the U-plane bearers are established later.

5.1.1.3.X.2
C-plane connection termination aspects
As mentioned above, in the current UTRAN the C-plane NAS connection signalling connection is immediately terminated after the SMS transmission. In E-UTRAN the NAS connection signalling only is established for the TAU procedure and the connection is immediately terminated after the TAU accept/reject message. If the NAS signalling connection is used for new services like SMS carrying DT request or Small Data transmission, there should be means to control the duration of the connection, i.e. to optimally utilize the network resources and avoid 1) frequent state transition between CONNECTED to IDLE or 2) too long CONNECTED state duration. 
For example, the UE determines during the Device Trigger processing in the UE if uplink data shall be immediately sent to the SCS. The uplink data may result in either:

1)
establishment/activation of EPS bearers for IP/based MO communication; or

2)
the transmission of MO SMS to the MTC Server.

If the UE determines that the uplink data will be transmitted delayed (i.e. MO communication will be established later), the UE indicates to the MME that the NAS signalling connection can be released as the uplink data will be transmitted later. Such an indication would help to the network to shorten the radio resource occupation. Alternatively the network (eNB/MME) may decide when to initiate the NAS/RRC connection release after the delivery of the Device Trigger (e.g. MT SMS) or Small Data to the UE.
Editor’s Note: The mechanisms to determine the optimal duration of the C-plane only connection for transmission of Device Triggering and Small Data over NAS signalling are FFS. 
5.1.1.3.X.3
RRC security aspects

TR 23.888 describes in clauses 6.52.2.6 and 6.52.2.7 particular solutions for establishing of C-plane only connection. Clause 6.52.2.6 proposes to omit the RRC security establishment and rely on the NAS security for the one-shot Small Data transmission between MME and UE. Clause 6.52.2.7 describes the RRC security establishment for the SRBs in case where the lifetime of the connection is longer. Usually the MME decides whether to send Access Stratum (AS) security context to the eNB when UE transfers from IDLE to CONENCTED state.
Some reasons for the establishment of the AS-security for C-plane connection are:

1)
The support of mobility. When security is not configured for the RRC connection, the UE is not configured for mobility measurements; and 

2)
The ability of the UE to reliably activate the U-plane bearers if needed. It may be required to have RRC security established when exchanging EPS Session Management signalling between MME and UE. 
Editor’s Note: It is FFS to evaluate the benefits and drawbacks of the RRC security establishment for C-plane connection only.
5.1.1.3.X.4
Impacts on existing nodes and functionality

The following interfaces/protocols should be enhanced:

-
In UTRAN:

-
Iu interface;

-
RRC;

-
GMM NAS.
-
In E-UTRAN:

-
S1-AP protocol;

-
RRC;

-
EMM NAS.
5.1.1.3.X.5
Solution evaluation
Benefits:
-
No establishment of U-plane bearers (i.e. no DRBs) and no resource reservation over the radio interface;

-
Reduced signalling procedures in the core network (no S1-U establishment) and radio interface.
Drawbacks:

-
Modifications to the existing interfaces and nodes are needed.
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