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Introduction

The " 5GC/EPC enhancement for satellite access Phase 2” work item in Rel-18 complements the work done to introduce satellite access in previous Rel-17. 

After prioritization process for R18 studies, the work item aims at specifying system enhancements to support satellite discontinuous coverage feature. 
Dynamic support of discontinuous coverage is required for initial NGSO constellation deployment but as well to support evolution of the constellations such as loss of satellites, different releases supported in a given constellation. UE may have access to satellite service coverage only at specific time and places due to sparse constellation. UE location may not be timely aware of by the network to enable efficient paging, due to which mobility management mechanism needs to be enhanced. Moreover, UE may not always have to stay awake for the sake of power efficiency, especially for MIoT UE. Hence, the prediction, mechanisms on awareness & notification of UE wake-up time and data storage & forwarding for UEs temporarily out of coverage may be needed.
At 5G Core Network architecture level, in SA2 workgroup, a dedicated study on architecture aspects for using satellite access in 5G (FS_5GSAT_Ph2) was conducted to select the solutions able to cope with discontinuous coverage key issues. The TR23.700-28[2], outcome of the study, identifies solutions to cope with discontinuous coverage, given following key issues

-
Mobility Management enhancement with discontinuous satellite coverage:
-
Identify gaps in rel.17 solution designed in EPS (e.g. concerning minimizing a period of no coverage and/or minimizing power consumption), considering at least below aspects:

-
Study how to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service.

-
Propose solution to resolve these gaps.

- 
Power saving enhancement for UE in discontinuous coverage

-
Based on the coverage information of the UE:

-
whether and how to enhance the power saving mechanisms, e.g. PSM, MICO mode and eDRX in CM-IDLE state, in order to make sure that the UE:

-
does not attempt PLMN access when there is no network coverage; and

-
when there is network coverage the UE attempts PLMN access as needed e.g. to transfer signalling, transfer data or receive paging, etc.

The 5GSAT_Ph2 work item, following the study, updated architecture specifications (TS23.501[4]/ TS23.502[5] /TS23.503[6]) to implement identified solutions. 
In SA5, TR28.844[3] studied the charging business scenarios, charging requirements and charging solutions, 5GSAT_ Ph2_CH led to update TS 32.255[7], TS 32.256[8], TS 32.291[9] and TS 32.298[10].
Description
For architecture perspective, general aspects:
The " 5GC/EPC enhancement for satellite access Phase 2” work item specified architectural enhancements of 5G System (5GS) and Evolved Packet System (EPS) to support satellite discontinuous coverage as per conclusions reached within TR 23.700-28[2] (clause 8), in order to provide solutions on identified key issues in (clause 5), on the follow aspects: 
· General mobility management and/or power saving with discontinuous coverage:
· Principles of system behaviour

· The information AMF/MME has and how AMF/MME receives it 

· The role of AMF/MME

· The information UE has and how UE retrieves it

· Role of the UE

· Signalling overload control when recovering coverage. 
For charging perspective:

Has been specified in the 5GSAT_Ph2_CH work item.
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