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*************************************Start of Change 1*******************************************

4.5.7
High latency communication

Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions e.g. UE Power Saving Mode (see clause 4.5.4) or extended idle mode DRX (see clause 4.5.13) depending on operator configuration. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to the initial downlink packet(s).

High latency communication is handled by an extended buffering of downlink data in the Serving GW controlled by the MME/S4-SGSN or in the Gn/Gp-SGSN. The MME/S4-SGSN asks the Serving GW to buffer downlink data until the UE is expected to wake up from its power saving state. The Gn/Gp-SGSN similarly buffers downlink data until the UE is expected to wake up from its power saving state. If a Serving GW change or a Gn/Gp-SGSN change is invoked, the buffered packets are forwarded and will not be lost. The number of packets to buffer is decided by the Serving GW or Gn/Gp-SGSN, but the MME/S4-SGSN may optionally provide a suggestion for the number of downlink packets to be buffered based on the information received from the HSS. The information received from the HSS may be subscription based or may be based on information provided by the SCS/AS during the configuration of the event, see clause 5.6.1.4.

For Control Plane CIoT EPS optimisation, High latency communication is handled by the buffering of downlink data in the Serving GW or the MME as described in TS 23.401 [7].

High latency communication may also be handled by notification procedures (see clause 5.7), when an MME/S4-SGSN is used (i.e., this procedure does not apply to a Gn/Gp-SGSN). The SCS/AS requests notification when a UE wakes up from its power saving state and sends downlink data to the UE when the UE is reachable. Especially for infrequent mobile terminated communication this may be suitable. This notification procedure is available based on two different monitoring events:

-
Monitoring event: UE Reachability; or

-
Monitoring event: Availability after DDN failure.

An SCS/AS may request a one-time "UE Reachability" notification when it wants to send data to the UE. Alternatively the SCS/AS may request repeated "Availability after DDN failure" notifications where each notification is triggered by a DDN failure i.e. the SCS/AS sends a downlink packet which is discarded by Serving GW but which triggers the MME/SGSN to send an event notification to the SCS/AS next time the UE wakes up.

When requesting to be informed of either "UE Reachability" or "Availability after DDN failure" notification for a UE for which PSM or extended idle mode DRX is enabled, the SCS/AS may also request Idle Status Indication. If the HSS and the MME/SGSN support Idle Status Indication, then when the UE transitions into idle mode, the MME/SGSN includes the time at which the UE transitioned into idle mode, the active time, the periodic TAU/RAU time granted to the UE by the MME/SGSN in the notification towards the SCEF, the eDRX cycle length and the Suggested number of downlink packets if a value was provided to the S-GW.

The length of the power saving intervals used by the network decides the maximum latency for a UE. An SCS/AS, which has a specific requirement on the maximum latency for UEs it communicates with, may provide its maximum latency requirement to the network. This is done either by interaction with the application in the UE and setting of appropriate time values in the UE (e.g. periodic RAU/TAU timer) for the Power Saving Mode, or by providing the maximum latency at the configuration of the "UE reachability" monitoring event (if used) (see clause 5.7).

The tools for High latency communication make the behaviour of the 3GPP network predictable when sending mobile terminated data to UEs applying power saving functions. The network will deliver downlink packets with high reliability for both stationary and mobile UEs when the UE wakes up from its power saving state. Therefore SCS/AS can adapt its retransmissions to reduce the load on both the SCS/AS itself and the network.

*************************************Start of Change 2*******************************************

4.9.2
Common Parameters

This clause defines parameters which are required on T8 interface:

T8 Transaction Reference ID (TTRI) is a parameter which refers to transactions (e.g. Set Chargeable Party Request followed by Set Chargeable Party Response, NIDD Submit, etc.) between the SCEF and the SCS/AS when using T8 interface. The transactions consist of one request message followed by one or more response messages. It is created by the originator of the transaction, and is unique through the duration of the transaction. It is stored on both the SCEF and the SCS/AS for the duration of the transaction.

T8 Long Term Transaction Reference ID (TLTRI) is a parameter which refers to long term transaction (e.g. NIDD Configuration, Group Message Request, Monitoring Event configuration) between the SCEF and the SCS/AS when using T8 interface. Long term transactions consist of one or more request messages which may have one or more response messages i.e. one or more transactions represented by TTRI. It is created by the originator of the transaction, and is unique through the duration of the transaction. It is stored on both the SCEF and the SCS/AS for the duration of the transaction.

T8 Destination Address is an optional parameter included by the SCS/AS to indicate that T8 messages from the SCEF (e.g. Monitoring Indication, or NIDD Submit Response) in response to an SCS/AS originated request (e.g. Monitoring Request, or NIDD Submit Request) are to be delivered to an address different from the address of the requesting SCS/AS. Absence of this parameter implies that the T8 messages from the SCEF are to be sent to the SCS/AS that originated the request.

Accuracy is an optional parameter which indicates the desired level of accuracy of the requested location information. It could be at cell level (CGI/ECGI) for GPRS/UTRAN/E-UTRAN, or (eNodeB-ID) eNodeB level, or (TAI/RAI) TA/RA level, or (PLMN-ID) PLMN-level, or TWAN identifier in TWAN access, or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) or geographic co-ordinate (latitude, longitude) etc.

NOTE:
The exact definition of other formats such as shapes or civic addresses or geographic coordinate is left up to Stage 3.

Idle Status Indication is an optional parameter indicating the need for an SCS/AS to be notified of when a UE, for which PSM or extended idle mode DRX is enabled, transitions into idle mode.

TLTRI for Deletion identifies the TLTRI of the long-term transaction being requested for deletion.

*************************************Start of Change 3*******************************************

5.6.3.3
Reporting Event: UE reachability
1a.
This monitoring event is detected as of step 1a of clause 5.6.3.1, which is when the UE changes to connected mode (for a UE using Power Saving Mode or extended idle mode DRX) or when the UE will become reachable for paging (for a UE using extended idle mode DRX).


If Maximum Response Time was included in step 5 of clause 5.6.1.4, then the MME/SGSN keeps the corresponding S1-U/Iu-PS connections of the UE for a duration of at least the Maximum Response Time less the UE's PSM Active Timer value. If the UE uses extended idle mode DRX, the MME/SGSN takes the Maximum Response Time into account to determine when to report this monitoring event before the next Paging Occasion occurs.

1b.
This monitoring event is detected as of step 1b of clause 5.6.3.1, which is when the HSS detects that the UE is reachable for SMS.

2a.
Step 2a of clause 5.6.3.1 is executed.

2b.
Step 2b of clause 5.6.3.1 is executed.

3.
Steps 3a-3b of clause 5.6.3.1 are executed. If Idle Status Indication was not requested during Monitoring Event configuration, then the flow stops here.
4.
UE transitions to idle mode as specified in TS 23.401 [7].

5.
If Idle Status Indication was requested during Monitoring Event configuration, and the MME/SGSN supports Idle Status Indication, then MME executes step 1a, and includes the time at which the UE transitioned into idle mode, its granted active time (if PSM is enabled), the eDRX cycle length (if extended idle mode DRX is enabled), the periodic TAU/RAU timer granted to the UE by the MME and the Suggested number of downlink packets if a value was provided to the S-GW in the message.

6.
The SCEF executes steps 3a-3b of clause 5.6.3.1, and includes additional parameters specified in step 5 above.

*************************************Start of Change 4*******************************************

5.7.1.3
Notification

The figure 5.7.1.3-1 below provides the notification procedure. This figure is relative to EUTRAN, but the equivalent figure for UTRAN can be directly derived from this.
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Figure 5.7.1.3-1: Notification - Availability Notification after DDN Failure

NOTE 1:
Steps 1, 9 and 10 are outside the scope of 3GPP, but shown for information purposes only.

1.
The application sends downlink data.

2.
The PGW forwards the data to the SGW. The SGW sends a Downlink Data Notification (DDN) message to the MME requesting that UE be paged.

3.
The MME initiates paging for UE but receives no response or the UE is in Power Saving Mode.

4.
The MME sends a DDN failure indication to the SGW.

5.
The MME notes the subscription option for notification of availability after DDN failure for the UE, and sets a Notify-on-available-after-DDN-failure flag. Not every DDN failure triggers this event. This event may be triggered only when the UE is in PSM.

6.
At some later time, the UE contacts the network, e.g., to perform a TAU, or as it executes a service request.

7.
The MME notes that UE is available and that the Notify-on-available-after-DDN-failure flag for the UE is set.

8.
The MME sends a Monitoring Indication to the SCEF that the UE is available, according to clause 5.6.3.1. The MME also resets the Notify-on-available-after-DDN-failure flag for the UE.

9.
The SCEF notifies the application that the UE is available.

10.
The application may decide to resend data it has queued for the UE.

11. UE transitions to idle mode according to TS 23.401 [7].

12. If Idle Status Indication was requested during Monitoring Event configuration, and the MME/SGSN supports Idle Status Indication, then MME executes step 2a of clause 5.6.3.8, and includes the time at which the UE transitioned into idle mode, its granted active time (if PSM is enabled), the periodic TAU/RAU timer granted to the UE by the MME, the eDRX cycle length (if extended idle mode DRX is enabled),  and the Suggested number of downlink packets if a value was provided to the S-GW in the message.

13. The SCEF executes step 3 of clause 5.6.3.8, and includes additional parameters specified in step 12 above.

14.
The application sends the queued data toward the UE.
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