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1
Introduction

Based on TR conclusion for key issue #4, power saving function, solution 23 has been captured in TS 23.501 and TS 23.502 (please note that it is still under draft version of specification due to plenary cycle) 
This paper addresses following discussion points for the feature of solution 23

1. Optionality of the feature.

2. Clarification when the timer begins to run.

3. Clarification when UE stays in CM-connected and the timer is expired.
2
Discussion
2.1
Make the feature optional
According to the agreed version of CR for TS 23.501, in section 5.32.1.4, 
The AMF may provide a Strictly Periodic Registration Timer Indication to the UE together with the periodic registration timer, e.g. based on Expected UE Behaviour. If the indication is provided by the AMF, the UE and AMF shall not stop 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, the UE shall perform a Periodic Registration Update. 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.
As yellow text describes, the AMF may provide the Strictly Periodic Registration Timer Indication to the UE, then UE shall keep the timer running. According to the agreed version of CR for TS 23.502, in section 4.2.2.2.2, step 21 also describes the feature as mandatory.
21.
New AMF to UE: Registration Accept (5G-GUTI, Registration Area, Mobility restrictions, PDU Session status, Allowed NSSAI, [Mapping Of Allowed NSSAI], [Configured NSSAI for the Serving PLMN], [Mapping Of Configured NSSAI], [rejected S-NSSAIs], Periodic Registration Update timer, [Active Time], [Strictly Periodic Registration Timer Indication], LADN Information and accepted MICO mode, IMS Voice over PS session supported Indication, Emergency Service Support indicator, Accepted DRX parameters, Network support of Interworking without N26, Access Stratum Connection Establishment NSSAI Inclusion Mode, Network Slicing Subscription Change Indication, Operator-defined access category definitions, [Supported Network Behaviour], [List of equivalent PLMNs], Enhanced Coverage Restricted). The Allowed NSSAI for the Access Type for the UE is included in the N2 message carrying the Registration Accept message.

~~


If the UE included MICO mode in the Registration Request, then AMF responds in the Registration Accept message whether MICO mode should be used. When MICO mode is allowed for the UE, the AMF may include an Active Time value and/or Strictly Periodic Registration Timer Indication in the Registration Accept message. The AMF determines the Periodic Registration Update timer value, Active Time value and the Strictly Periodic Registration Timer Indication based on local configuration, Expected UE Behaviour if available, UE indicated preferences, UE subscription information and network policies, or any combination of them so as to enable UE power saving, as described in TS 23.501 [2], clause 5.32.2.

These descriptions (yellow and cyan) imply that the UE always has to support this feature. However, this feature is for IoT use cases which requires long power saving duration along with regular communication pattern or one-time scheduled communication. Therefore, this feature shall be optional feature.
In order to make this feature optional to the UE, two approaches are proposed.
Alternative 1-1: UE indicates its capability of ‘Strictly Periodic Registration Timer Indication’ in the registration request message. Based on this capability indication, the AMF determines whether to apply Strictly Periodic Registration Timer Indication to the UE, and sends the indication in the registration accept message. However, this approach may imply that any implementation of IoT devices (supporting MICO mode) need to indicate its capability for this feature.
Alternative 1-2: After UE receives Strictly Periodic Registration Timer Indication in the registration accept, the UE acknowledges to accept this by sending Registration Complete message to the AMF. The only UE that support this feature sends this acknowledge. If there is no ACK from the UE in configured time (e.g., few seconds), the AMF determines the UE doesn’t support the feature. This approach causes one more signalling from the UE to the AMF, but only UE that accepts the indication performs the registration complete step, so it is clear that the UE applies the indication for the periodic timer, and also the AMF is ACKed.
Proposal 1: Support of Strictly Periodic Registration Timer Indication shall be optional to the UE. It is proposed Alternative 1-2.
2.2
When Timer begins to run
Current text description is not clear when the UE and the AMF begin to run the timer when Strictly Periodic Registration Timer Indication is applied. 

Quoted from TS 23.501

If the indication is provided by the AMF, the UE and AMF shall not stop 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, the UE shall perform a Periodic Registration Update.
In order to make sure reachability of the UE in scheduled communication time, the timer should begin running after the registration timer is applied with the strictly periodic registration timer indication. Otherwise, it may not be deterministic if the UE performs registration procedure with active flag or if the UE performs service request right after registration procedure to send uplink data, also there could be downlink data upon registration procedure. In this sense, waiting for transition to CM-IDLE after registration procedure is not desired operation to achieve the goal of this feature. The UE and the AMF needs to run the timer after the Strictly Periodic Registration Timer Indication is applied.
Proposal 2: The UE and AMF shall start the periodic registration timer when the Strictly Periodic Registration Timer Indication is applied during registration procedure.
In case of Alternative 1-1, the timer runs after receiving registration accept message from the UE side, and after sending registration accept message from the AMF side.
In case of Alternative 1-2, the timer runs after sending registration complete message from the UE side, and after receiving registration complete message from the AMF side.
2.3
If Timer is expired when UE is in CM-Connected

Based on current description, it is not clear if the timer is expired when the UE stays in CM-Connected. The UE can send uplink data at any time, so it is possible scenario the periodic registration timer with the indication is expired when UE stays in CM-Connected. In this case, scheduled communication will be done successfully as UE is reachable, therefore, there is no need to perform registration procedure. However, current description says “If and only when the timer expires, the UE shall perform a Periodic Registration Update”. In this sense, two alternatives can be suggested.
Alternative 3-1: The UE does not perform registration procedure, and disable Strictly Periodic Registration Timer Indication for next periodic registration timer.

In this case, if there is another scheduled communication time set for the UE, the AMF is not able to configure new periodic registration timer and Strictly Periodic Registration Timer Indication. Therefore, there should be the way the AMF update newly allocated periodic registration timer and Strictly Periodic Registration Timer Indication. For example, the AMF may provide periodic registration timer and Strictly Periodic Registration Timer Indication in UE Configuration Update Command message, or the AMF may trigger the UE to perform registration by indicating re-registration in UE Configuration Update Command message.

Alternative 3-2: The UE performs periodic registration procedure even if the UE stays in CM-connected when the timer is expired. This approach is simple but it is not useful when there is no more scheduled communication time to the UE so that it may cause unnecessary signalling effort to the IoT device there is no need to set Strictly Periodic Registration Timer Indication to the UE again.
Proposal 3: It is proposed alternative 3-1; the AMF may perform UCU in case of there is another scheduled communication to the UE so that periodic registration timer and the indication needs to be set to the UE.
3
Proposal

Proposal 1: Support of Strictly Periodic Registration Timer Indication shall be optional to the UE. It is proposed Alternative 1-2: After UE receives Strictly Periodic Registration Timer Indication in the registration accept, the UE acknowledges to accept this by sending Registration Complete message to the AMF
Proposal 2: The UE and AMF shall start the periodic registration timer when the Strictly Periodic Registration Timer Indication is applied during registration procedure. In case of Alternative 1-2, the timer runs after sending registration complete message from the UE side, and after receiving registration complete message from the AMF side.
Proposal 3: If Timer is expired when UE is in CM-Connected, it is proposed alternative 3-1: The UE does not perform registration procedure, and disable Strictly Periodic Registration Timer Indication for next periodic registration timer. The AMF may perform UCU in case of there is another scheduled communication to the UE so that periodic registration timer and the indication needs to be set to the UE.
Related papers are submitted as S2-1901933 (rev of CR0893, TS 23.501) S2-1901936 (rev of CR0974, TS 23.502)
In addition, it is proposed to rename the indication for this feature, as the indication means the timer running policy (whether to keep running the timer or not), from ‘Strictly Periodic Registration Timer Indication’ to ‘Periodic Registration Timer Running Policy’.

Based on the decision made by the group, the related papers can be revised accordingly.
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