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Abstract of the contribution: This contribution transfers the solution defined in TR23.888 section 6.52.2.7 into new the TR23.887 with some modifications.
1 Discussion

One solution defined in the Section 6.52.2.7 can be used for those scenarios: a) T5 based device trigger or trigger contained in MT-SMS would not trigger the UE initiate communication with the network via user plane; b) the MTC-IWF only need send small amount data to the UE and the UE would not response via user plane; c) the response to the trigger can be carried in MO SMS or newly defined general NAS container. For above scenarios, user plane establishment is not need since the trigger message or small data transfer can be achieved via signalling messages.  

This paper transfers above solution in to TR23.887 with following modifications:

· More generalized way to reflect the key idea: no user plane establishment. In this way, the solution can be applied to both general NAS container based or SMS based solution for device trigger or small data transmission.
· Detailed procedures are given, mainly base on procedure parts of the solutions described in the TR23.888 Section 6.52.2.6. This can avoid referring to another section, and keep this solution in a single section.
· For MO case, how to send small data is added
· For MT case, this paper proposed to use the further alternative defined in Section 6.52.2.7, that is the UE use the TAU request without active flag to response the Paging message with “SMS” flag. 
2 Proposal
It is proposed to add the following change to the TR23.887.

* * * Begin of Change * * * 
5.5.1.3.x
Optimised Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN

In the LTE, for the transmission of the downlink small data and device trigger (contained in the MT SMS or in a new NAS container), the establishment of U-plane bearers is not necessarily needed.

Depending on the triggered MTC application, the UE used for MTC may either not require the establishment of U-plane bearers, or not the immediate establishment of U-plane bearer. 

NOTE 1:
In the following exemplary cases the establishment of the U-plane bearers is not needed: 1) the UE used for MTC may reply to the MTC server using MO SMS; 2) the UE used for MTC may first need some time to gather information and then the IP-based communication to the MTC server is initiated (e.g. 1 minute later).

For uplink case, if the UE just needs to send MO SMS or some small amount data, the UE can send MO SMS (as response to trigger or carries small data) to the MME, and the MME forward the MO-SMS via SMSoverSGs interface( or by using the SMSinMME option). Or the UE may include a new NAS container (carries small data or trigger response) into an initial NAS message, and send it to the MME. Then the MME pickup the content from the container and send it to MTC-IWF, the MTC-IWF send those data to MTC server. For those cases, the establishment of U-plane bearers is also not necessarily needed.

The following bullets describe more optimised radio interface message sequences for SMS and small data transfer over LTE side. For the SMS based transfer, they are most suited for (and are described here for) the case when the CP layer has been removed, but, they can still function if the CP layer is retained.

MO SMS or MO small data:

a) The mobile performs a combined Attach/TAU, typically, for “SMS-only” and returns to RRC-idle.

During the Attach and TAU procedures, the UE and MME exchange information on their ability to support optimised small data and device trigger procedures. 

b) The UE’s NAS requests the UE’s AS to establish an RRC connection “for a Tracking Area Update” (sending the S-TMSI in the RRC Connection Request). However, the NAS PDU is a new form of initial layer 3 message that includes the MO SMS (in RP-DATA) or Small data (in a new container, SM-DATA) in an encrypted IE. This NAS PDU is sent in the NAS container in the RRC Connection Setup Complete message. The unencrypted part of this new initial layer 3 message in the NAS PDU carries the “KSI and sequence number” IE and the MME uses this, and the S-TMSI, to identify the security context to decrypt the encrypted IE.

NOTE 1: 
during the Attach procedure, the RRC Connection Setup Complete message typically carries a NAS PDU of around 80 bytes (for an SRVCC mobile), so, the radio’s Layer 1 and 2 mechanisms are probably not harmed by an payload of up to 160 bytes. 

The size of this NAS PDU means that it is worth setting the RRC establishment cause to “mo-Signalling’ rather than “mo-Data”.

NOTE 2: 
the “mo-Signalling” cause value, potentially coupled with the receipt of the S-TMSI in the RRC Connection Request, can be used by the eNB to detect that a short lived signalling procedure is in progress. Hence it is unlikely that the MME will download the security context to the eNB. Without the security context, handover cannot be performed. Thus radio resources can be saved if the eNB does not configure the UE to perform measurement reporting. 
If the UE’s application knows that it needs to send multiple or concatenated SMSs or more pieces of small data, then the UE sets a (new) flag in the NAS PDU to inform the MME of this fact. The UE’s application could also indicate the number of SMSs or the amount of the small data that need to be sent.

c) The eNB forwards the RP-DATA or SM-DATA to the MME in the S1AP Initial UE message 
d) The MME decrypts the RP-DATA or SM-DATA and the MME (or SGs SMS IWF) adds the UE’s identity information (e.g. MSISDN received from the HSS in step a) and forwards the Short Message or the small data to right node, such SMSC or MTC-IWF.
e) The SMSC or the MTC-IWF returns an RP-ACK or SD-ACK(the message used to acknowledge the transmission of the small data) to the MME.
f) The MME forwards the RP-ACK or SD-ACK in an encrypted NAS PDU to the eNB in an S1 Downlink NAS Transport message.

An additional, optional, IE is added to the S1 Downlink NAS Transport message that allows the MME to request the eNB to release the RRC connection. (The MME does not use this indication if the UE indicated that multiple SMSs or multiple small data needed to be transferred in step b.)

NOTE 3:
this situation is similar to the completion of a (periodic) TAU. i.e. the MME has not sent the Initial UE Context message to the eNB and so the eNB cannot perform any commands on the UE that require RRC level security (in particular section 5.3.1.1 of TS 36.331 specifies that Handover cannot be performed in this state).

g) The eNB sends the RP-ACK or SD-ACK to the UE and releases the RRC Connection. The small size of the RP-ACK or SD-ACK means that it is possible for the eNB to include it as a NAS PDU within the RRC Connection Release message itself.

Facets of the above procedure:

· This MO SMS transfer only uses 4 RRC messages (plus the Hybrid ARQ frames and the 2 messages that precede the RRC Connection Request). 
· The CP Layer messages are not used for MO-SMS case.
· This uplink MO Small data transfer mimic that of MO-SMS, hence also save radio resources.
NOTE 4:  Solution in this paper focused on how to avoid U-Plane establishment. Step d and e, which related to how to routing uplink small data, listed here is for the completeness purpose. Detailed steps for this part are still FFS.

MT SMS or MT small data

a) The MME and UE have negotiated (at Attach/TAU) their ability to support optimised small data and device trigger procedures, i.e. the U-Plane establishment can be avoided.
b) Paging leads to the establishment of the RRC Connection. The addition of a “SMS flag” to the radio interface (and S1 interface) paging messages allows the UE to change the RRC establishment cause from “mt-access” to “mo-signalling” (or to a new cause value of “mt-signalling”). In turn, this RRC establishment cause allows the eNB to optimise its resource allocation and to not configure the UE for measurement reporting).
If the UE has normal uplink data pending, e.g. the UE needs to response the trigger via sending U-plane data, then the UE response the paging as usual, i.e. with service request procedure.
If the UE has no data to send via the U-plane when responding to the Paging message with “SMS flag”, the UE may decide to avoid U-plane bearer establishment and should indicated this decision to the MME. The UE may send the TAU request message without active flag to the MME, this message is used to trigger the establishment of the NAS signalling connection. Further optimization can be done by define a new NAS message, to replace the TAU request message without active flag.

c) The MME then put the trigger or small data in the TAU accept message and send it to UE. Or the MME put the trigger or small data into the S1 Downlink NAS Transport message and send this message before sending regular TAU accept message.
d) The UE sends the TAU complete message to acknowledge the reception of the trigger or small data, if it receives the trigger or small data. 
During the Device Trigger processing in the UE, the UE determines if uplink data shall be immediately sent to the MTC server. Further, the uplink data may result in three cases: 

1) establishment/activation of EPS bearers for IP/based MO communication. Since the UE needs to set up the U-plane bearers, the UE sends a corresponding EPS Bearer Activation message to the MME.

2) transmission of MO SMS or MO Small data to the MTC Server. The UE reuses the existing NAS signalling connection to the MME in this case. If the UE want to send more SMS or small data, the UE may indicate to MME to keep the NAS signalling for a short time period. The UE may add a new optional IE in the TAU complete message to indicate the length of the period. 
3) nothing to send immediately, e.g. the UE need some time gather some information and send them later. The UE may add a new optional IE in the TAU complete message to indicates the MME that the NAS signalling connection is not needed anymore. Then the MME can release the NAS signalling. This will help the network to shorten the radio resource occupation.
e) The MME answers EPS Bearer Activation request as usual for case 1). For case 2) and 3), the MME releases the NAS signalling connection according the new indication.

Editor’s Note: The evaluation of the benefits and drawbacks has to be done when the evaluation for the whole subclause 5.5.1.3 will be provided.
* * * End of Change * * * 
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