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**** First Change ****
5.x Cellular IoT system enablers
5.x.a Power Saving Enhancements

5.x.a.a General
To enable additional UE power saving for CIoT applications, e.g. while supporting mobile terminating communications with a delay governed by the UE’s sleep cycle, delay-sensitive mobile terminating communications triggered by mobile originated communications and regularly scheduled network initiated mobile terminating communications, MICO mode and DRX are enhanced by the following:
-
Extended Discontinuous Reception (DRX) for CM-IDLE and CM-CONNECTED with RRC-INACTIVE; and
-
MICO mode with Extended Connected Time; and
-
MICO Mode with Active Time; and
-
MICO Mode and Periodic Registration Timer Management.
5.x.a.b Extended Discontinuous Reception (DRX) for CM-IDLE and CM-CONNECTED with RRC-INACTIVE
5.x.a.c MICO with Extended Connected Time
When a UE, using MICO mode, initiates MO signalling or MO data and the AMF is aware of pending or expected MT traffic, the AMF may keep the UE in CM-CONNECTED state and the RAN may keep the UE in RRC-CONNECTED state for an Extended Connected Time period in order to ensure the downlink data and/or signalling is delivered to the UE. The Extended Connected Time is determined by the AMF and is based on local configuration and/or the Maximum Response Time, if provided by the UDM.

The AMF maintains the N2 connection for at least the Extended Connected Time and provides the Extended Connected Time value to the RAN. The Extended Connected Time value indicates the minimum time the RAN should keep the UE in RRC-CONNECTED state regardless of inactivity. The Extended Connected Time value is provided to the RAN in N2 Requests carrying:

-
NAS Registration Accept message; or

-
NAS Service Accept message.

5.x.a.d MICO Mode with Active Time
During MICO Mode negotiation, the UE may optionally request an Active Time value from the AMF. In response, if the AMF receives an Active Time value from the UE and determines that the MICO mode is allowed for the UE, the AMF may assign an Active Time value for the UE, e.g. based on local configuration, Expected UE Behaviour if available, UE requested Active Time value, UE subscription information and network policies, and indicates it to the UE during Registration procedure. When an Active Time value is assigned to the UE the AMF shall consider the UE reachable after the transition from CM-CONNECTED to CM-IDLE, for the duration of the Active Time.
When the AMF allocates the Active Time, the AMF should not allocate all PLMN Registration Area to the UE.

The UE shall set a timer corresponding to the Active Time value negotiated during the most recent Registration procedure. The UE shall start the timer upon entering CM-IDLE state from CM-CONNECTED. When the timer expires (i.e. reaches the Active Time) the UE enters MICO mode. Should the UE enter CM-CONNECTED state before the timer expires, the UE shall stop and reset the timer.
If no Active Time value was negotiated during the most recent Registration procedure the UE shall not start the timer and it shall instead enter MICO mode directly upon entering CM-IDLE state.
5.x.a.e MICO Mode and Periodic Registration Timer Management
For a UE in MICO mode, if the Expected UE Behaviour indicates absence of DL communication, the AMF may allocate a large periodic registration timer value so the UE so that the UE can maximise power saving between Periodic Registration Updates.
If the Expected UE Behaviour indicates scheduled DL communication the AMF should allocate a periodic registration timer value such that the UE performs periodic registration update to renegotiate MICO mode just before or at the scheduled DL communication time.
Based on Expected UE Behaviour, the AMF may provide a Registration Timer in Connected indication to the UE together with the Periodic Registration Update timer. If the indication is provided by the AMF, the UE shall not stop the Periodic Registration Update timer when the UE enters CM-CONNECTED and shall keep it running while in CM-CONNECTED state and after returning to CM-IDLE state. If and only when the timer expires, the UE shall perform a Periodic Registration Update. If the Periodic Registration Update timer is renegotiated during a Registration procedure, e.g. triggered by UE Configuration Update, the Periodic Registration Update timer is stopped and restarted using the renegotiated value even when the indication was provided to the UE.
*************** End of changes ***************
