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Abstract of the contribution: a solution for supporting UE to reduce power consumption in discontinuous coverage is presented.
1.
Introduction/Discussion

The proposed solution is involving to resolve WT1.2 Architectural enhancements considering prediction, awareness & notification of UE wake-up time, power saving optimizations.
Power saving parameters will be determined by AMF during initated registration procedure, according to TS 23.501 and TS 23.502. If the power saving mode applies to a UE which using satellite access with discontinuous coverage, the AMF should determine the power saving parameters based on the discontinuous coverage information during registration procedure.
This pCR proposes to enhance registration procedure to include power saving parameters determination based on discontinuous coverage information for the UE.
2.
Text Proposal

It is proposed to capture the following changes to TR 23.700-28.
*** Start of the change (all new text) ***
6.1
Solution #1: Power Saving based on AMF awareness of coverage information  

 6.1.1
Description

This solution resolves Key Issue #2 about the power saving enhancements for UE in discontinuous coverage. 

In order to make sure the UE is kept in power saving mode without any uplink MO signalling request, this solution enhances the AMF to derive power saving parameters, e.g. eDRX parameters, periodic registration timer and the active time for MICO mode, based on the coverage information. Then only when UE is within the network coverage, the periodic registration update request would be initiated or the UE would wake up to monitor the paging occasion.

As the discontinuous coverage information it taken into account when determining the parameters for eDRX, MICO mode the existing procedures for reachability (including exposure), MT data buffering, etc can be reused.

Editor’s Note: How to handle the case of the available eDRX cycles not being aligned with when the UE is in coverage coverage is FFS.
6.1.2
Procedures 
For UE using satellite access with discontinuous coverage, when the UE initiates registration procecure, the AMF can determine power saving parameters based on the discontinuous coverage information and provide them the UE. The power saving parameters can assist UE to reduce its power consumption when there is no network coverage.
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Figure 6.X.2-1: power saving paratermeters determined in general registration procedure
1.
The UE initiates the Registration procedure by sending a registration request to the network. power saving related parameters including MICO mode preference, extended idle mode DRX parameters, etc will be contained in the request.
2.
The (R)AN selects an AMF as described in step 2 in clause 4.2.2.2 of TS 23.502.
3.
The (R)AN forwards the registration request to the selected AMF as described in step 3 in clause 4.2.2.2 of TS 23.502.

4.
For the UE using satellite access with discontinuous coverage, the AMF may determine the power saving parameters, Periodic Registration timer, Mobile Reachable timer and Implicit Deregistration timer for the UE based on the discontinuous coverage information. The power saving parameters can be active time for MICO mode and/or the eDRX parameters. This is to make sure the UE is kept in power saving mode without waking up or any uplink signalling request when there is no network coverage.
Editor’s Note: How the AMF acquires the discontinuous coverage information of the satellite access that the UE is using is FFS.
5.
Step 4 to 19 of the general registration procedure as defined in clause 4.2.2.2.2 in TS 23.502 are performed.
6.
The AMF returns Registration Accept to the UE. The power saving parameters and Periodic Registration Timer are contained in the Registration Accept message.
7.
Step 22 to 25 of the general registration procedure as defined in clause 4.2.2.2.2 in TS 23.502 are performed to complete the registration procedure.
Before moving the UE to CM-IDLE state, the NG-RAN or AMF may decide to trigger the AN release procedure based on the coverage information. 

Editor’s Note: Whether it is RAN, the AMF or either that triggers AN/S1 release based on coverage information is FFS.

Figure 6.X.2-2: high-level procedure for power saving enhancement

1.
If the RAN detects that the UE is about to be out of network coverage based on the coverage information, the (R)AN may trigger the AN release procedure to move UE into CM-IDLE state before entering the non-coverage area.

2.
The RAN may send an N2 UE Context Release Request message to the AMF.

3.
If the AMF detects that the UE is about to leave the current network coverage based on the coverage information, the AMF may trigger the AN release procedure to move UE into CM-IDLE state when the UE is still within the network coverage. 

4.
AMF may determine the power saving parameters for the UE based on the discontinuous coverage information. The power saving parameters can be periodic registration timer, active time for MICO mode and the eDRX parameters. This is to make sure the UE is kept in power saving mode without waking up or any uplink signalling request when there is no network coverage.
Editor’s Note: How to handle the case of UE mobility while IDLE and discontinuous coverage not being the same in the new location is FFS.
5.
AMF may trigger the UE Configuration Update procedure to update the power saving parameters. 

6.
The AMF sends an N2 UE Context Release Command to the (R)AN.
7.
The RAN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context.

8.
The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane, User Location Information, Age of Location Information) message to the AMF.
9.
[Conditional] AMF to SMF: For each of the PDU Sessions in the N2 UE Context Release Complete, the AMF invokes Nsmf_PDUSession_UpdateSMContext Request in order to release N3 resources as defined in Clause 4.2.6 of TS 23.502 [x].

Editor’s Note: The impact of the UE waking up to send MO traffic or signalling in the MICO/PSM sleep cycles and how to mitigate that is FFS.
6.1.3
Impacts on services, entities and interfaces
RAN:
-
trigger AN release based on the coverage information for the UE.
AMF:

-
trigger AN release based on the coverage information for the UE.
-
acquires discontinuous coverage information for the UE.
-
configure the power saving parameters based on the coverage information for the UE.
-
configure Periodic Registration timer, Mobile Reachable timer and Implicit Deregistration timer based on the coverage information for the UE.
*** End of the change ***
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