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	Reason for change:
	In 5G_CIoT work, MICO mode is improved to enable the UE power saving enhancement function in 5GS, e.g. by introduction of the support of “active time” in MICO mode similar to in PSM in EPS.
However, the current description in SA2 spec for MICO has not specified the possibility for UE to provide a suggested input value for periodic timer as in EPS (see below text from TS 23.401 and TS 23.682).

TS 23.401:
[bookmark: _Toc36134268][bookmark: _Toc45175951][bookmark: _Toc51761981][bookmark: _Toc51762466][bookmark: _Toc51762949][bookmark: _Toc106177047]4.3.22	UE Power Saving Mode
A UE may adopt a PSM that is described in TS 23.682 [74]. If a UE is capable of adopting a PSM and it wants to use the PSM it shall request an Active Time value and may request a Periodic TAU/RAU Timer value during every Attach and TAU procedures, which are handled as described in TS 23.682 [74]. The UE shall not request a Periodic TAU/RAU Timer value if it is not requesting an Active Time value. The network shall not allocate an Active Time value if the UE has not requested it.
TS 23.682 :
[bookmark: _Toc19198096][bookmark: _Toc27897151][bookmark: _Toc36193113][bookmark: _Toc45198106][bookmark: _Toc45198332][bookmark: _Toc51837357][bookmark: _Toc51837583][bookmark: _Toc106196319]4.5.4	UE Power Saving Mode
…
The UE is in PSM until a mobile originated event (e.g. periodic RAU/TAU, mobile originated data or detach) requires the UE to initiate any procedure towards the network. In Attach and RAU/TAU procedures a PSM capable UE may request a periodic TAU/RAU Timer value suitable for the latency/responsiveness of the mobile terminated services. If the UE wants to change the periodic TAU/RAU Timer value, e.g. when the conditions are changed in the UE, the UE consequently requests the value it wants in the TAU/RAU procedure.
NOTE 5:	If the UE or application performs any periodic uplink data transfer with a periodicity similar to the Periodic TAU/RAU Timer value, it preferably requests a Periodic TAU/RAU Timer value that is at least slightly larger than the data transfer period to avoid periodic TAU/RAU procedures that would increase power consumption.

	
	

	Summary of change:
	In alignment with existing EPS capability, it is added that a UE may provide an input value for the periodic timer negotiation during registration procedure. 


	
	

	Consequences if not approved:
	Lack of alignment with EPS. A UE that uses the requested periodic time in EPS loses functionality during mobility from EPS to 5GS.
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****************** START CHANGE ***************
[bookmark: _Toc51769495][bookmark: _Toc106188249][bookmark: _Toc91153545][bookmark: _Toc20203974][bookmark: _Toc27894659][bookmark: _Toc36191726][bookmark: _Toc45192812][bookmark: _Toc47592444][bookmark: _Toc51834525][bookmark: _Toc83355038][bookmark: _Toc20203932][bookmark: _Toc27894617][bookmark: _Toc36191684][bookmark: _Toc45192770][bookmark: _Toc47592402][bookmark: _Toc51834483][bookmark: _Toc75411236][bookmark: _Toc83354987][bookmark: _Toc20203929][bookmark: _Toc27894614][bookmark: _Toc36191681][bookmark: _Toc45192767][bookmark: _Toc47592399][bookmark: _Toc51834480][bookmark: _Toc75411233]5.31.7.4	MICO mode with Active Time
During a Registration procedure the UE may optionally request an Active Time value from the AMF as part of MICO Mode negotiation. 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 for paging after the transition from CM-CONNECTED to CM-IDLE for the duration of the Active Time. Together with the Active Time value, the UE may request a periodic registration time value as specified in clause 5.31.7.45
When the AMF indicates MICO mode with an Active Time to a UE, the registration area may be constrained by paging area size. To avoid paging in the entire PLMN, when the AMF allocates the Active Time the AMF should not allocate "all PLMN" registration area to the UE.
The UE and AMF shall set a timer corresponding to the Active Time value negotiated during the most recent Registration procedure. The UE and AMF 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 and the AMF can deduce that the UE has entered MICO mode and is not available for paging. If the UE enters CM-CONNECTED state before the timer expires, the UE and AMF 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.
Active Time is not transferred between AMF and MME.
[bookmark: _Toc20203975][bookmark: _Toc27894660][bookmark: _Toc36191727][bookmark: _Toc45192813][bookmark: _Toc47592445][bookmark: _Toc51834526][bookmark: _Toc98865302][bookmark: _Toc91153546][bookmark: _Toc20150115][bookmark: _Toc27846916][bookmark: _Toc36188047][bookmark: _Toc45183952][bookmark: _Toc47342794][bookmark: _Toc51769496][bookmark: _Toc106188250]
****************** NEXT CHANGES ***************
5.31.7.5	MICO mode and Periodic Registration Timer Control
If the Expected UE Behaviour indicates the absence of DL communication, the AMF may allow MICO mode for the UE and allocate a large periodic registration timer value based on e.g. Network Configuration parameters to 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 allow MICO mode for the UE and allocate a periodic registration timer value such that the UE performs Periodic Registration Update to renegotiate MICO mode before or at the scheduled DL communication time, if the AMF decides to allow MICO mode for the UE.  When UE requests the MICO mode with active time, the UE may also request a periodic registration timer value suitable for the latency/responsiveness of the DL communication service known to UE. If the UE wants to change the periodic registration timer value, e.g. when the conditions are changed in the UE, the UE consequently requests the value it wants in the registration procedure. The AMF takes the UE requested periodic registration time value into consideration when providing the periodic registration timer to UE during Registration procedure as specified in clause 4.2.2.2.2 of TS 23.502 [3].
If the UE supports 'Strictly Periodic Registration Timer Indication', the UE indicates its capability of supporting 'Strictly Periodic Registration Timer Indication' in the Registration Request message. If the UE indicates its support of 'Strictly Periodic Registration Timer Indication' in the Registration Request message, the AMF may provide a Strictly Periodic Registration Timer Indication to the UE together with the periodic registration timer value, e.g. based on Expected UE Behaviour. If the indication is provided by the AMF, the UE and the AMF shall start the periodic registration timer after completion of the Registration procedure. The UE and the AMF shall neither stop nor restart the periodic registration 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 and the UE is in CM-IDLE, the UE shall perform a Periodic Registration Update. If the timer expires and the UE is in CM-CONNECTED state, the AMF and the UE restart the periodic registration timer while still applying 'Strictly Periodic Registration Timer Indication'. The AMF may use the UE Configuration Update procedure to trigger the UE to perform Registration procedure, in which the periodic registration timer value and 'Strictly Periodic Registration Timer Indication' can be renegotiated.
When the UE and the AMF locally disable MICO mode (e.g. when an emergency service is initiated), the UE and the AMF shall not apply 'Strictly Periodic Registration Timer Indication'.
If the periodic registration timer is renegotiated during a Registration procedure, e.g. triggered by UE Configuration Update, and if the periodic registration timer is running, then the periodic registration timer is stopped and restarted using the renegotiated value even when the Strictly Periodic Registration Timer Indication was provided to the UE.

****************** END CHANGES ***************

