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Abstract of the contribution: This contribution introduces NAS PDU based solution for Small Data Transmission.
Discussion

Control plane channel based data exchange is an efficient way to carry small volume of MTC data without requirements for a PDP/PDN connection. From RAN perspective, this mechanism can avoid frequently establishing DRB (Data Radio Bearer) for UE, since the MTC data goes through SRB (Signalling Radio Bearer).
In EUTRAN, Generic NAS Transport message can be used to carry small volume of MTC data (i.e. MTC specific PDU). Similar mechanism can be defined for UTRAN. Such MTC specific PDU can be carried during Attach/RAU/TAU procedure.
This paper introduces NAS PDU based small data transmission solution, wherein there is no need to establish a PDP/PDN connection for MTC small data transmission.
Proposal

It is proposed to discuss the solution and add the following text to TR23.888.

********************************************BEGIN OF CHANGE*******************************************************

6.X
Solution – NAS PDU based Small Data Transmission
6.X.1
Problem Solved / Gains Provided

See clauses 5.4 "Key Issue – Online Small Data Transfer" and 5.5 “Key Issue – Offline Small Data Transfer”.

6.X.2
General
6.X.2.1
Overview

Control plane channel based data exchange is an efficient way to carry small volume of MTC data, without requirements for a PDP/PDN connection. From RAN perspective, this mechanism can avoid frequently establishing DRB (Data Radio Bearer) for UE, since the MTC data goes through SRB (Signalling Radio Bearer).
In EUTRAN, Generic NAS Transport message can be used to carry small volume of MTC data (i.e. MTC specific PDU). Similar mechanism can be defined for UTRAN. Further enhancements can be developed to carry such NAS PDU during Attach/RAU/TAU procedure, i.e. such MTC specific PDU can be carried in the NAS signalling.
A well-defined container IE for MTC data transmission (e.g., named MTC-AP protocol) is used to carry small volume of MTC data sent from/to the UE used for MTC. The MTC-AP PDU is encapsulated in Generic NAS PDU, with the protocol type set to “MTC”.

MTC data exchange over MTC-AP protocol is a control plane based data transfer procedure between the UE and MTC Server. Any MTC data exchanged between UE and MTC Server shall go through the MTC-IWF.

A new interface (named MTCx) is used by the SGSN/MME to communicate with the MTC-IWF. The SGSN/MME obtains MTC-IWF address from local configuration / roaming agreement / UE subscription, and sends uplink MTC-AP PDU to the MTC-IWF. MTC-IWF obtains serving SGSN/MME address from HLR/HSS, and sends downlink MTC-AP PDU to the SGSN/MME.

Editor’s Note: In roaming case, the MTC-IWF is located in HPLMN. How to support roaming over MTCx interface is FFS.
Control plane signalling over the MTCsp interface between the MTC-IWF and the MTC Server is used to transfer small volume of MTC data.
The MTC-AP PDU header identifies the “SENDER” and the “RECEIVER” of the PDU. For MO case the sender is the UE (UE internal ID e.g., IMSI) and the receiver is the MTC Server ID, and vice versa. On receiving MTC-AP PDU from the UE used for MTC, the MTC-IWF finds the MTC Server as indicated by the “RECEIVER” field in the MTC-AP PDU, and then forwards MTC data inside MTC-AP PDU to that MTC Server.

6.X.2.2
Architecture

The figure below illustrates the architecture of this solution.
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Figure 6.X-1: Architecture for NAS PDU based MTC data transmission
MTCx interface: Interface between SGSN/MME and MTC-IWF. This interface is used to transfer MTC data from/to the UE used for MTC.

Editor’s Note: How MTCx interface is supported for roaming is FFS.
6.X.2.3
Procedure flow
Uplink MTC data transmission:

The figure below illustrates the uplink MTC data transmission through control plane data exchange.
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Figure 6.X-2: uplink MTC data transmission procedure
Step 1. The UE encapsulates MTC-AP PDU into UPLINK_GENERIC_NAS_TRANSPORT message, and sends it to the SGSN/MME. Protocol type of NAS PDU is set to “MTC”.

NOTE 1: In UTRAN, a similar mechanism can be defined. Or an enhanced GMM Information procedure may be used to carry MTC-AP PDU.
The MTC-AP PDU includes MTC header and MTC data. Within the MTC header, the UE indicates itself as the “SENDER” (UE Internal ID e.g., IMSI) while placing MTC Server ID in the “RECEIVER” field.

Step 2. On receiving the UPLINK_GENERIC_NAS_TRANSPORT, the SGSN/MME recognizes the “MTC” protocol type and finds the appropriate MTC-IWF. The SGSN/MME then sends MTC-AP PDU to the identified MTC-IWF over MTCx interface.

The SGSN/MME finds the MTC-IWF according to local configuration / roaming agreement / UE subscription data.

NOTE 1: MTCx is a new interface between SGSN/MME and MTC-IWF. How roaming is supported on MTCx interface is FFS.

Setp 3. On receiving the message containing the MTC-AP PDU, the MTC-IWF unpacks the MTC data from MTC-AP PDU and sends MTC data to the MTC Server that is identified by the ‘RECEIVER’ field in the MTC-AP header. An alternative procedure can be the MTC-IWF forwards the MTC-AP PDU to the MTC Server and MTC Server unpacks the PDU to retrieve the MTC data.
NOTE 2: The MTC-IWF changes UE Internal ID (e.g., IMSI) to UE External ID e.g, the ID used to identity the UE at the service layer.
Step 4. On receiving uplink MTC data, the MTC Server returns appropriate response message.

Step 5. MTC-IWF returns appropriate MTC-AP response message to the SGSN/MME.

Step 6. The SGSN/MME encapsulates the MTC-AP related response in DOWNLINK_GENERIC_NAS_TRANSPORT message, and sends it to the UE.

Downlink MTC data transmission:

The figure below illustrates the downlink MTC data transmission through control plane data exchange.
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Figure 6.X-3: downlink MTC data transmission procedure
Step 1. MTC Server sends downlink MTC data to the MTC-IWF. The MTC Server identifies the UE by its External Identifier.
Step 2. On receiving downlink MTC data from the MTC Server, the MTC-IWF may first query HLR/HSS for routing information (i.e. serving SGSN/MME address). The MTC-IWF may query identifier mapping information also to convert UE External ID to UE Internal ID.
Step 3. After retrieving routing information and identifier information of the UE, the MTC-IWF encapsulates MTC data in MTC-AP PDU, and forwards MTC-AP PDU within the downlink MTCx Transport message to the serving SGSN/MME.

Step 4. The SGSN/MME encapsulates MTC-AP PDU into DOWNLINK_GENERIC_NAS_TRANSPORT message, and forwards it to the UE.

NOTE 3: In UTRAN, a similar mechanism can be defined. Or an enhanced GMM Information procedure maybe used to carry MTC-AP PDU.
With similar enhancement, such MTC-AP PDU can be carried in Attach/RAU/TAU message when UE performs corresponding procedure. And the SGSN/MME sends this MTC-AP PDU to MTC-IWF as per the above procedure.

6.X.3
Impacts on existing nodes or functionality

Impacts to UE:

· Support MTC-AP PDU and implement MTC-AP PDU encapsulation/decapsulation in/from the NAS signalling messages.
Impacts to SGSN/MME:

· Support the MTC-AP PDU and implement MTC-AP PDU encapsulation/decapsulation in/from the NAS signalling messages.

· Implement MTCx interface with the MTC-IWF.

· Identify the MTC-IWF for forwarding MTC-AP PDU over MTCx signalling messages. Support transfer of MTC-AP PDU from/to the MTC-IWF.
Impacts to MTC-IWF

· Implement MTCx interface with the SGSN/MME.

· Identify the SGSN/MME for forwarding the MTC-AP PDU over MTCx signalling messages.
· Support transfer of MTC data/MTC-AP PDU from/to the MTC Server.

6.X.4
Evaluation
********************************************END OF CHANGE**********************************************************
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