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**** start of changes ***********
4.5.14
Non-IP Data Delivery (NIDD)

Functions for NIDD may be used to handle mobile originated (MO) and mobile terminated (MT) communication with UEs, where the packets used for the communication are considered unstructured from the EPS standpoint (which we refer to also as Non-IP). The support of Non-IP data is part of the CIoT EPS optimizations. The Non-IP data delivery to SCS/AS is accomplished by one of two mechanisms:

-
Delivery using SCEF;

-
Delivery using a Point-to-Point (PtP) SGi tunnel.

The delivery using a Point-to-Point (PtP) SGi tunnel is further described in TS 23.401 [7].

NIDD via the SCEF is handled using a PDN connection to the SCEF. The UE may obtain a Non-IP PDN connection to the SCEF either during the Attach procedure (see TS 23.401 [7] clause 5.3.2.1) or via UE requested PDN connectivity (see TS 23.401 [7] clause 5.10.2).

NOTE 1:
The UE is not made aware that a particular Non-IP PDN connection is provided via SCEF or via PGW. However, the network informs the UE whether a particular Non-IP PDN connection uses Control plane CIoT Optimization (see TS 23.401 [7]).

An association between the SCS/AS and the SCEF needs to be established to enable transfer of non-IP data between the UE and the SCS/AS.

NOTE 2:
How and when the association between the SCS/AS and the SCEF is established is outside the scope of this specification. However, this specification does show the steps to do so but for informative purposes only.

NIDD via SCEF uses the User Identity to identify which UE a particular T6a connection belong to. The User Identity includes the user's IMSI, and/or user's MSISDN. Based on the criteria such as operator configuration, roaming agreements, SLA, SCEF configurations etc, the MME decides on which User Identity to include during T6a Connection Establishment (see clause 5.13.1). If MME decides to send the IMSI, it shall not be used on the interface between SCEF and SCS/AS. In order to perform NIDD configuration or to send or receive NIDD data, the SCS/AS shall use MSISDN or External Identifier to identify the user.
The Protocol Configuration Options (PCO) may be used to transfer parameters between the UE and SCEF (e.g. maximum packet size). The PCO’s information shall be passed transparently through the MME. As specified in TS 23.401 [7], the PCO is sent in the EPS Session Management signalling between UE and MME.
****** start of second changes ********

5.13
Non-IP Data Delivery procedures

5.13.1
T6a Connection Establishment

5.13.1.1
General

When the UE performs the EPS attach procedure (see TS 23.401 [7]) with PDN type of "Non-IP", and the subscription information corresponding to either the default APN for PDN type of "Non-IP" or the UE requested APN includes the "Invoke SCEF Selection" indicator, then the MME initiates a T6a connection towards the SCEF corresponding to the "SCEF ID" indicator for that APN.

5.13.1.2
T6a Connection Establishment Procedure
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Figure 5.13.1.2-1: T6a Connection Establishment Procedure

1.
UE performs steps 1-11 of the E-UTRAN Initial Attach procedure or step 1 of the UE requested PDN Connectivity procedure (see TS 23.401 [7]). The MME receives subscription information for a non-IP PDN connection to an APN that is associated with an "Invoke SCEF Selection" indicator, and SCEF ID. If the MSISDN is also associated with the user's subscription, then it is made available as User Identity to the MME by HSS.

2.
If the subscription information corresponding to either the default APN for PDN type of "Non-IP" or the UE requested APN includes "Invoke SCEF Selection" indicator, then instead of step 12-16 of the E-UTRAN Initial Attach procedure (see TS 23.401 [7]) clause 5.3.2.1) or instead of step 2-6 of the UE requested PDN connectivity procedure (see TS 23.401 [7] clause 5.10.2), the MME shall create a PDN connection towards the SCEF and allocate an EPS Bearer Identity (EBI) (see TS 23.401 [7]) to that PDN connection. The MME does so by sending a Create SCEF Connection Request (User Identity, EPS Bearer Identity, SCEF ID, APN, PCO) message towards the SCEF.

NOTE 1:
The combination of EPS Bearer Identity, APN, and User Identity allows the SCEF to uniquely identify the PDN connection to the SCEF for a given UE.

NOTE 2:
The details of T6a interactions are left to Stage 3.
NOTE 3: 
The details of how the MME and SCEF encode the PCO’s information on T6a are left to stage 3.

If an SCS/AS has performed the NIDD Configuration procedure (see clause 5.13.2) with the SCEF for User Identity received in step 2, then step 3 is executed. If no SCS/AS has performed the NIDD Configuration procedure (see clause 5.13.2) with the SCEF for User Identity received in step 2, then the SCEF initiates NIDD Configuration procedure with a default SCS/AS configured in the SCEF. The SCEF does so by sending a NIDD Configuration Request (External Identifier or MSISDN, SCS/AS Reference ID) message to the SCS/AS. The SCS/AS sends a NIDD Configuration Response (External Identifier or MSISDN, SCS/AS Reference ID, Cause, Maximum Number of NIDD, NIDD Duration, NIDD Destination Address) message to the SCEF to complete the association of the UE identified by External Identifier or MSISDN to the SCS/AS.

3.
The SCEF creates an SCEF EPS Bearer Context (see clause 5.3.2) for the user identified via User Identity and EBI. The SCEF sends a Create SCEF Connection Response (User Identity, EPS Bearer Identity, SCEF ID, APN, PCO, NIDD Charging ID) message towards the MME confirming establishment of the PDN connection to the SCEF for the UE. If the IWK-SCEF receives the Create SCEF Connection Response message from the SCEF, it shall forward it toward the MME.

NOTE 3:
The details of T6a interactions are left to Stage 3.

****** start of 3rd changes ************

5.13.5.2
T6a Connection Release procedure
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Figure 5.13.5.2-1: T6a Connection Release procedure

1.
The UE performs step 1 of the UE-initiated Detach procedure for E-UTRAN (see clause 5.3.8.2.1 TS 23.401 [7]), or the MME performs the MME-initiated Detach procedure (see clause 5.3.8.3 of TS 23.401 [7]), or the HSS performs step 1a of the HSS-initiated Detach procedure (see clause 5.3.8.4 of TS 23.401 [7]), or the UE/MME performs steps 1a-1b of the UE or MME requested PDN disconnection procedure (see clause 5.10.3 of TS 23.401 [7]) for which the PDN connection to an SCEF exists.

2.
If the MME has an active EPS bearer context(s) corresponding to the PDN connection to the SCEF(s), then for each active EPS bearer context, the MME sends a Delete SCEF Connection Request (User Identity, EPS Bearer Identity, SCEF ID, APN, PCO) message towards the SCEF. The MME marks in its EPS bearer context that the information in the SCEF is invalid.

NOTE 1:
The details of T6a/T7 interactions are left to Stage 3.

3.
The SCEF sends a Delete SCEF Connection Response (User Identity, EPS Bearer Identity, SCEF ID, APN, PCO) message towards the new MME indicating acceptance of the removal of SCEF Connectivity Service information for the UE. The SCEF marks in its SCEF EPS bearer context that the information in the MME is invalid.

NOTE 2:
The details of T6a/T7 interactions are left to Stage 3.

********* end of changes *************
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