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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A WID of IoT NTN enhancement [1] was agreed. In the WID, the objective for the discontinuous coverage is as follows:
4.1.3	Further enhancement to discontinuous coverage
This objective will be revisited at RAN#96e / June 2022, subject to Rel-17 IoT-NTN status on discontinuous coverage at RAN#96e, SA#94e, CT#95e.

In this contribution, we share our views on the discontinuous coverage enhancement.
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion                                                                  
According to the current specification [TS 36.304], a RRC_IDLE UE will try to camp on a suitable cell to access service as defined by the cell selection/reselection process. When RLF is detected, the RRC_CONNECTED UE will perform the cell selection during the RRC reestablishment procedure. In both of these cases, when no suitable cell can be found after a complete scan of all RATs and all frequency bands supported by the UE, the UE enters and remains in any cell selection state until it finds a cell to camp on. This is a very power consuming process and completely useless in the deployment of discontinuous satellite coverage, where the coverage holes are fully predictable.
In Rel-17, RAN2 has agreed that the UE can determine that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in SystemInformationBlockType32, SystemInformationBlockType31 or other parameters). If it is out of coverage, the AS configuration is kept, but the UE need not perform any idle mode tasks.
In Rel-17, SA2 has agreed that only DRX is supported in the discontinuous coverage, the eDRX and PSM are not supported.
In our understanding, the design of DRX to adapt to the discontinuous satellite coverage is the implementation of CN. To further support discontinuous satellite coverage by the eDRX and PSM, the corresponding issues should first be discussed in SA2.  
In addition, SA2 has agreed one SID [2] to study the discontinuous coverage enhancement.
	The study item aims at investigating on further 5GC/EPC enhancements to support satellite access based on the R17 5GSAT_ARCH achievements with the following 5GC/EPC areas for study: 
· WT#1: Discontinuous coverage 
WT#1.1: Architectural enhancements to support discontinuous coverage for mobility enhancement (e.g. paging enhancement) 
WT#1.2: Architectural enhancements considering prediction, awareness & notification of UE wake-up time, power saving optimizations. 


According to the TR 23.700-28, SA2 lists the general description of these two issues, as shown in the Annex.

We think the specification for the Rel-18 discontinuous coverage enhancements in RAN2 and RAN3 depends on the progress of SA2.
Proposal 1:  Update the objective of discontinuous coverage as following:
 4.1.3	Further enhancement to discontinuous coverage
-	Specify, if needed, the mobility management enhancements and power saving enhancements in the discontinuous coverage.  [RAN2, RAN3].
This objective depends on the progress of SA SP-211616.
This objective will be revisited at RAN#96e / June 2022, subject to Rel-17 IoT-NTN status on discontinuous coverage at RAN#96e, SA#94e, CT#95e.
Conclusion
In the contribution, the discontinuous coverage enhancements in NTN is discussed. We have the following proposal:
Proposal 1:  Update the objective of discontinuous coverage as following:
 4.1.3	Further enhancement to discontinuous coverage
-	Specify, if needed, the mobility management enhancements and power saving enhancements in the discontinuous coverage.  [RAN2, RAN3].
This objective depends on the progress of SA SP-211616.
This objective will be revisited at RAN#96e / June 2022, subject to Rel-17 IoT-NTN status on discontinuous coverage at RAN#96e, SA#94e, CT#95e.
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Annex---Key Issues for discontinuous coverage in SA2

[bookmark: _Toc97108973][bookmark: _Toc100782786][bookmark: _Toc100983160][bookmark: _Toc103983210]5.1	Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage
[bookmark: _Toc96677243][bookmark: _Toc97108974][bookmark: _Toc100782787][bookmark: _Toc100983161][bookmark: _Toc103983211]5.1.1	General description
In Rel-17, Tracking Area and therefore RAT specific MME configuration has been introduced in EPS in order to allow support for discontinuous coverage for satellite access in EPS.
The key issue intends to study the essential issues for mobility management related to discontinuous coverage modelling. At least the following aspects need to be further studied:
-	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:
a)	Study how UE determines that it has to remain with no service or it has to attempt to register on available different RAT's/ PLMNs to receive the normal service during discontinuous coverage in current NTN RAT.
NOTE:	Consider dependencies with RAN2 and CT1 since inter-RAT selection and PLMN selection related specifications are in control of RAN2 and CT1.
b)	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.
[bookmark: _Toc97108975][bookmark: _Toc100782788][bookmark: _Toc100983162][bookmark: _Toc103983212]5.2	Key Issue #2: Power saving enhancement for UE in discontinuous coverage
[bookmark: _Toc96677245][bookmark: _Toc97108976][bookmark: _Toc100782789][bookmark: _Toc100983163][bookmark: _Toc103983213]5.2.1	General description
For a UE using a NG-RAN that provides discontinuous coverage (e.g. for satellite access with discontinuous coverage), the UE may be out of network coverage at a certain time. The UE may then attempt to scan for available cell due to the UL traffic or NAS layer signalling, e.g. Periodic Registration. In Rel-17, the UE in EPS may deactivate the access stratum when there is no network coverage, however there might still be some additional issues, e.g. whether de-registration occurs due to any inconsistency of CM states between UE and CN and, the usage of eDRX in CM-IDLE state, etc.
Therefore, for power saving mechanisms, like MICO mode and eDRX in CM-IDLE state, how to apply the power saving mechanism to ensure that the UE does not attempt PLMN access when there is no coverage still needs to be studied.
The key issue intends to study architectural enhancement for UE in discontinuous coverage.
At least the following aspects need to be investigated:
-	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.
NOTE:	Network coverage can be provided by any RAT supported by the UE.

