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Abstract of the contribution: This contribution clarifies several FFSs in the generic NAS transport solution and proposes corresponding updates to the solution.
Discussion:

Several FFSs are captured in section “5.1.1.3.3 Solution: Standalone Small Data Service with T5/Tsp and generic NAS transport”. This contribution is intended to clarify these FFSs and update the solution correspondingly.
Editor’s Note: How the “generic NAS transport” message is transmitted in AS is FFS. It can either use SRB 1 (as proposed in TR 23.888 section 6.53), SRB 2 (same as SMS uses today) or DRB.
How the “generic NAS transport” message is transmitted in AS depends on the optimization of RAN related procedures. Basically, it can be considered to use either SRB1 (as proposed in TR23.888 section 6.53) or SRB2 (same as SMS uses today).
Editor’s Note: It is FFS whether establishing T5 association at initial attach is considered a “waste of resources” since it may need to establish/release this T5 association e.g. when the user moves between network nodes for potentially only infrequent use of this association.
Establishing a T5 connection during initial attach was considered a “waste of resources” in some sense. A improvement is that the T5 connection is only established when uplink or downlink small data message comes and such T5 connection is intended to be persisted for a configured time period so that subsequent small data message can be directly delivered through the established T5 connection.

Editor’s Note: It is FFS whether querying the HSS at every downlink packet is acceptable.
To avoid the integration to the HSS every time when downlink small data packet arrives, the first query to the HSS is needed if T5 connection is not established. The MTC-IWF obtains the serving SGSN/MME information and establishes the T5 connection and keeps it for a configured time period, so that the subsequent downlink small data message can be directly delivered to the serving SGSN/MME.
Editor’s Note: Service aspects such as legal intercept etc need to be defined detailing impacts in the specific network elements.
The charging support is similar to T5 based device trigger, i.e. the MTC-IWF and SGSN/MME takes responsibility of generating CDRs.

Lawful interception is supported by this solution, for example the MTC-IWF provides related functionality for lawful interception.
Proposal:
It is proposed to discuss and approve the following changes to TR23.887.
***********************************************BEGIN OF CHANGE****************************************************

5.1.1.3.3
Solution: Standalone Small Data Service with T5/Tsp and generic NAS transport

5.1.1.3.3.1
General
Carrying small volume of service data in signalling (e.g. NAS/T5/Tsp message) is an efficient way which can reduce the allocation of U-plane resources and radio resources. For the CN side, there is no need to allocate resources for PDN/PDP context connection and no need to restore some U-plane bearer context (e.g. S1-U bearer), since the small data goes through NAS signalling using the generic NAS transport messages. For the RAN side, future enhancement can be taken to avoid establishing DRB (Data Radio Bearer), and if applicable the small data can use the SRB (Signalling Radio Bearer). 

How to transmit the “generic NAS transport” message in AS message depends on the RAN procedure optimization for small data transmission. Basically, either SRB1 (as proposed in TR23.888 section 6.53) or SRB2 (same as SMS uses today) can be considered to be used to carry the “generic NAS transport” message.
A well-defined container /protocol for small data transmission (e.g., named SDT protocol in the context of this TR) is used to carry small data sent from/to the UE. The SDT protocol runs between the UE and MME/SGSN. Any service data exchange between UE and SCS shall go through the MTC-IWF. 

When transferring between the UE and the MME/SGSN, the small data is encapsulated in a Generic NAS PDU, with the protocol type set to “SDT (Small Data Transmission)”. In E-UTRAN, Generic NAS Transport message can be used to carry small volume of service data (e.g. MTC specific small data). Similar mechanism can be defined for UTRAN. 

When transferring between the MME/SGSN and MTC-IWF, the small data is encapsulated in T5 message using the T5‑AP. T5 association is established at the time when the MME receives the uplink small data transmission, or when the MTC-IWF receives the downlink small data transmission. Also the T5 association can be pre-established during the Attach procedure for the UE which supports small data transmission. The MME/SGSN obtains the MTC-IWF address from UE subscription / local configuration / roaming agreement, to sets up the T5 association. The MTC-IWF retrieves the serving node address if needed to set up the T5 association.

The header of small data PDU 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 SCS, and vice versa. On receiving small data PDU, the MTC-IWF finds the SCS as indicated by the “RECEIVER” field in the small data PDU, and then forwards the small data PDU to that SCS over Tsp interface.

5.1.1.3.3.1.1
Procedure flows

Uplink MTC data transmission:

The figure below illustrates the uplink small data transmission through control plane channel on T5 and Tsp.
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Figure 5.1.1.3.3.1.1-1: uplink small data transmission procedure
1.
The UE encapsulates small data into UPLINK_GENERIC_NAS_TRANSPORT message, and sends it to the SGSN/MME. Protocol type of NAS PDU is set to “SDT”. In AS layer, the generic NAS transport message can be carried either in SRB1 (as proposed in TR23.888 section 6.53) or SRB2 (same as SMS uses today), which depends on the RAN procedure optimization for small data transmission.
The small data PDU includes SDT header and SDT data. Within the SDT header, the UE fills the “SENDER” field with its MSISDN or External ID and places SCS ID in the “RECEIVER” field.

NOTE 1: For 3G access, a similar mechanism can be defined. Or an existing GMM message may be extended to carry small data PDU.
2.
On receiving the UPLINK_GENERIC_NAS_TRANSPORT, the SGSN/MME recognizes the “SDT” protocol type and finds the appropriate MTC-IWF. The SGSN/MME then sends small data PDU to the MTC-IWF over T5 interface using T5-AP protocol.

The SGSN/MME finds the MTC-IWF according to UE subscription / local configuration / roaming agreement. The T5 association maybe established during the attach procedure if a default MTC-IWF is included in the UE subscription and the UE is indicated to have the requirement of small data transmission. Alternatively, the SGSN/MME establishes T5 association when the uplink small data PDU arrives, and keeps the T5 connection for a configured time period.

3.
On receiving the NAS message containing the small data PDU, the MTC-IWF finds the SCS from the ‘RECEIVER’ field in the SDT header, and forwards the SDT PDU to the SCS using T5-AP. 

NOTE 2: The MTC-IWF replaces the UE Internal ID (e.g., IMSI) to UE External ID e.g, the ID used to identify the UE at the service layer.
4.
On receiving uplink small data, the SCS returns appropriate response message.

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

6.
The SGSN/MME encapsulates the response from SCS in DOWNLINK_GENERIC_NAS_TRANSPORT message, and sends it back 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 5.1.1.3.3.1.1-2: downlink small data transmission procedure
1.
The SCS sends downlink small data to the MTC-IWF. The SCS identifies the UE by its External Identifier.
2.
On receiving downlink small data from the SCS, the MTC-IWF interrogates HSS for routing information (i.e. serving SGSN/MME address) to establish association to the serving SGSN/MME if T5 association is not established. The IMSI of the UE is also retrieved for the purpose of indicating the SGSN/MME to find correct UE. The T5 association may be kept for a configured time period to allow subsequent small data transmission.

3.
The MTC-IWF encapsulates small data in SDT PDU, and sends small data PDU to the serving SGSN/MME over T5 interface using T5-AP protocol. The IMSI of the UE is included in T5 message to indicate the correct UE.

4.
The SGSN/MME encapsulates small data PDU into DOWNLINK_GENERIC_NAS_TRANSPORT message, and sends it to the UE.
NOTE 3: For 2G/3G access, a similar mechanism can be defined. Or existing GMM message may be extended to carry small data PDU.
5.
On receiving downlink small data, the UE returns appropriate response message.

6.
The SGSN/MME returns appropriate response message to the MTC-IWF.

7.
The MTC-IWF returns response message to the SCS.
5.1.1.3.3.1.2
Protocol Stack for T5 interface
Similar to the SLs protocol used by E-SMLC to communicate with the MME (described in TS 29.171 SLs specification) for LCS services, an T5-AP protocol can be defined for the communication between MTC-IWF and SGSN/MME. 

The SDT protocol is the application layer protocol for MTC equivalent to LPP/LPPa in LCS and can be transparent to MME/SGSN/MSC. The T5-AP can potentially provide both connection oriented, but also connectionless communication (similar to LCS) between the UE and MTC-IWF that can relay messages to/from MTC Server.

Following figure illustrates the protocol stack for T5 reference point.
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Figure 5.1.1.3.3.1.2-1 Protocol stack for T5 interface
 5.1.1.3.3.1.3
Charging
Charging can be provided on a per small data transmission basis. The MTC-IWF and SGSN/MME generates CDRs taking into account successful and unsuccessful delivery of small data transmission.
5.1.1.3.3.1.4
Lawful interception
Lawful interception is supported by this solution. Possibly the MTC-IWF and SGSN/MME can provide related functionality for legal interception.
5.1.1.3.3.2
Impacts on existing nodes and functionality
Impacts to UE:

· Support SDTPDU and implement SDT PDU encapsulation/decapsulation in/from the NAS signalling messages.

· Support of UE capability for small data transmission in UE/MS Network Capability

· Support of new protocol SDT
Impacts to SGSN/MME:

· Support the SDT PDU and implement SDT PDU encapsulation/decapsulation in/from the NAS signalling messages.

· Identify the MTC-IWF and implement T5 interface with the MTC-IWF.

· Support transfer of SDT PDU from/to the MTC-IWF over T5 interface.

· Support of new protocol T5-AP.
· Support charging signalling for small data transmission.

· Support lawful interception.
Impacts to MTC-IWF

· Implement T5 interface with the SGSN/MME.

· Identify the SGSN/MME for forwarding the SDT PDU over T5 signalling messages.
· Support transfer of MTC data/MTC PDU from/to the SCS.
· Support of new protocol T5-AP.
· Mapping of UE internal identifier to external identifier.
· Support charging for small data transmission.

· Support lawful interception.

5.1.1.3.3.3
Solution evaluation

***************************************************END OF CHANGE**************************************************
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