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Abstract of the contribution:This pCR is proposing a description for the rel.17 solution of EPS for support of NTN discontinuous coverage. 
1.
Discussion
Several solutions have been documented in TR 23.700-28 for support of NTN discontinuous coverage. This pCR is providing a general description of the support for NTN discontinuous coverage in EPS as it is documented in SA2, and RAN specifications. 

Such description can be used as "baseline" so that each of the alternative solutions indicate during evaluation which aspects of this "baseline" solution improve.  
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.700-28:
>>>>BEGINNING OF CHANGES<<<<
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Overall Evaluation
Editor's note:
This clause provides the evaluations of the solutions of clause 6.
7.x

Rel.17 solution for support of discontinuous satellite coverage
Several solutions are documented in the present TR for support of NTN discontinuous coverage. This clause provides a general description of the support for NTN discontinuous coverage in EPS as documented for Release 17 in SA2 and RAN specifications. 

Support for IoT NTN discontinuous coverage was introduced in TS 23.401 [5] with CR S2-2109199 [yy]. The basic principles of the solution are: 
· The UE is assumed to know how the E-UTRAN NTN coverage varies with time based on information defined in TS 36.331 [AA] and TS 36.304 [ZZ]  (e.g. from the ephemeris data of a satellite access system that the UE is using). The UE may then deactivate its Access Stratum functions in order to optimise power consumption until coverage returns. The UE NAS Periodic Tracking Area Update attempts may be postponed but the PLMN selection timer T is not deactivated as defined in TS 23.122 [13].
-
TS 36.331 [AA] defines SystemInformationBlockType31-NB and SystemInformationBlockType32-NB that provides ephemeris data and coverage parameters to the UE.
-
TS 36.304 [ZZ] defines the AS idle mode behaviour of the UE as follows: "If the UE has determined that it is out of coverage using available satellite assistance information (e.g. ephemeris parameters and coverage parameters in SystemInformationBlockType32, SystemInformationBlockType31 or other parameters), the AS configuration (e.g. priorities provided by dedicated signalling and logged measurements) is kept, but the UE need not perform any idle mode tasks. It is up to UE implementation to handle running timers. The detection of out of coverage using satellite assistance information is up to UE implementation and once in coverage the UE shall perform all idle mode tasks."
-
As per  TS 36.331 [AA] clause 5.3.3.1d, decoding of SIB31/32 is implicitly mandatory for UE, together with valid GNSS position, to start RRC connection through NTN.
· The MME provides independent control over the Periodic Tracking Area Update/Mobile Reachable Timer and Implicit Detach Timer. These parameters are to be configured on a per-RAT or per-TAC basis. 

· It is indicated in a NOTE in TS 23.401 [5] that if a satellite system only provides coverage to a UE for e.g. 20 minutes when a satellite passes, and the maximum time before a satellite again passes any point on the earth is 10 hours, the MME could configure the periodic TAU timer and mobile reachable timer to be just greater than 20 minutes and the Implicit Detach timer to be greater than 10 hours.
· High Latency Communication (HLCOM) functionality allows support of MT data when NTN with discontinuous coverage is used.
For an example scenario for the UE being in coverage for 20 minutes every 10 hours, (based on the MME knowing that the Tracking Area is associated with that discontinuous coverage IoT NTN system) the MME: 

· sets the Periodic TAU timer to 24 minutes and Mobile Reachable Timer to 30 minutes (this limits unecessary paging traffic), 

· sets the Implicit Detach Timer to 10.1 hours (which keeps any PDN connection alive while the UE is out of coverage),

· may use HLCOM by setting the DL Buffering Duration time to the time left before the Implicit Detach timer expires
· supports SMS message waiting capability and/or Monitoring event: UE Reachability
· every time coverage "returns" since the UE’s Periodic TAU timer would have expired, the UE will perform periodic TAU and therefore inform the MME that is back in coverage. As per TS 23.401 [5] clause 4.3.17.7, “High latency communication” already mandates that when the UE performs a TAU, the MME establishes the user plane to deliver the buffered data.

In Rel.17 the MME is not expected to: 

· enable eDRX

· enable Power Save Mode

even though it is not prevented by the normative specification. 
There is no support for any enhancements for NTN discontinuous coverage in 5GS in rel.17.
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