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1 Introduction
In the previous meeting, the discontinuous coverage related agreements were made:

	RAN2#117-e agreements：
· RAN2 will use a new SIB to share the ephemeris information for Discontinuous Coverage with the UEs. Sharing the information using dedicated RRC signalling is FFS.

· While Out of Coverage in Discontinuous Coverage deployment (in Idle Mode or PSM mode) the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. The remaining UE behaviour is left to UE implementation. FFS whether anything need to be specified for ASNAS interaction. 

· For Discontinuous Coverage, ephemeris information of up to a maximum X satellites can be shared using the new SIB, where X is limited by the volume of information vs capacity of the SIB (X=4 is baseline). Increasing this maximum number by using dedicated RRC Signalling and by any further ephemeris optimization is FFS.

· RAN2 assumes that for Discontinuous Coverage, network can signal mean ephemeris parameters (for neighbours and potentially serving satellite for coverage prediction purpose), using the same (already introduced) ephemeris format. UE can always assume these are mean values and It is up to the network implementation to derive this mean value (and any trade-off between instantaneous and mean values if needed). FFS whether additional assumptions (like averaging time) need to be clarified, e.g. to have predictable performance.




In this contribution, we will make some consideration on the remaining FFS of whether anything need to be specified for ASNAS interaction.
2 Discussion
It was agreed that while out of Coverage in Discontinuous Coverage deployment (in Idle Mode or PSM mode) the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. We also think it is unnecessary and infeasible to perform such AS functions since that no one satellite will serve the area in the duration of discontinuous coverage.

For NAS process, generally speaking, it might be triggered in the time duration of RRC idle mode. For example, when the time point of periodic TAU is coming, the TAU operation will be triggered. Besides, when there is service requirement, the NAS process also will be operated. However, while out of coverage, since the UE will not monitor paging, then, the network does not need to acquire the accurate tracking area. From this point of view, it is not necessary to perform TAU.  In addition, if NAS process cannot be avoided, the UE will have to find a suitable cell to access. However, we know that the AS function is agreed to be deactivated. Therefore, we think it is infeasible to perform such NAS process while the UE is out of coverage. It is straightforward to deactivate NAS process while the UE is out of coverage. 
Proposal 1：NAS process should be avoided for the purpose of power saving while the UE is out of coverage.
The UE will be released when the UE receives the RRC release message containing the release cause “discontinuous coverage” or other related release cause.  The AS function will be surely deactivated. Furthermore, the NAS process should be taken into consideration on how to deactivate it. The AS-NAS interaction is what we would all think of straightway.
The AS can indicate deactivation to NAS. For example, the timing information of the end time of serving satellite and the start time of incoming satellite serving the area can be indicated to NAS. 
Proposal 2：The AS can indicate the timing information of the coverage gap to NAS
3 Conclusion

In this contribution we discuss the issues on AS-NAS interaction while the UE is out of coverage for IoT over NTN, and made the following proposals:
Proposal 1：NAS process should be avoided for the purpose of power saving while the UE is out of coverage.
Proposal 2：The AS can indicate the timing information of the coverage gap to NAS
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5 ANNEX Text Proposal for TS 36.331 V17.0.0
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
except for NB-IoT, BL UEs or UEs in CE, delay the following actions defined in this subclause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
for BL UEs or UEs in CE, delay the following actions defined in this subclause 1.25 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
for NB-IoT, delay the following actions defined in this subclause 10 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier.

NOTE 0:
For BL UEs, UEs in CE and NB-IoT, when STATUS reporting, as defined in TS 36.322 [7], has not been triggered and the UE has sent positive HARQ feedback (ACK), as defined in TS 36.321 [6], the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.

1>
stop T380, if running;

1>
if timer T316 is running;

2>
stop timer T316;

2>
clear the information included in VarRLF-Report, if any;

1>
for NB-IoT:

2>
if the UE has reported anr-InfoAvailable, clear VarANR-MeasConfig-NB and VarANR-MeasReport-NB;

2>
if the UE has reported rlf-InfoAvailable, clear VarRLF-Report-NB;

1>
if the RRCConnectionRelease message is received in response to an RRCConnectionResumeRequest for EDT or for UP transmission using PUR:

2>
indicate to upper layers that the suspended RRC connection has been resumed;

2>
discard the stored UE AS context and resumeIdentity;

2>
stop timer T300;

2>
stop timer T302, if running;

2>
stop timer T303, if running;

2>
stop timer T305, if running;

2>
stop timer T306, if running;
2>
stop timer T308, if running;

2>
perform the actions as specified in 5.3.3.7;

2>
stop timer T320, if running;

2>
stop timer T322, if running;

2>
stop timer T323, if running;

1>
except for UEs using the Control Plane CIoT 5GS optimisation, if AS security is not activated and if UE is connected to 5GC:

2>
ignore any field included in RRCConnectionRelease message except waitTime;

2>
perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12 with the release cause 'other' upon which the procedure ends;

1>
if the RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to geran; or

1>
if the RRCConnectionRelease message includes idleModeMobilityControlInfo including freqPriorityListGERAN:

2>
if AS security has not been activated; and

2>
if upper layers indicate that redirect to GERAN without AS security is not allowed:

3>
ignore the content of the RRCConnectionRelease;

3>
perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with release cause 'other', upon which the procedure ends;

1>
if AS security has not been activated:

2>
ignore the content of redirectedCarrierInfo, if included and indicating redirection to nr;

2>
ignore the content of idleModeMobilityControlInfo, if included and including freqPriorityListNR;

2>
ignore the altFreqPriorities and T323, if included;
2>
if the UE ignores the content of redirectedCarrierInfo or of idleModeMobilityControlInfo, or of altFreqPriorities and T323:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;

1>
if the RRCConnectionRelease message includes redirectedCarrierInfo indicating redirection to eutra and if UE is connected to 5GC:

2>
if cn-Type is included:

3>
after the cell selection, indicate the available CN Type(s) and the received cn-Type to upper layers;

NOTE 1:
Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cn-Type, is up to UE implementation.

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else if the RRCConnectionRelease message includes the altFreqPriorities:

2>
store the received altFreqPriorities;
2>
for E-UTRA frequency, apply the alternative cell reselection priority information broadcast in the system information if available, otherwise apply the cell reselection priority broadcast in the system information;

2>
for inter-RAT frequency, apply the cell reselection priority broadcast in the system information;
2>
if the t323 is included:

3>
start timer T323, with the timer value set according to the value of t323;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if the RRCConnectionRelease message includes the releaseMeasIdleConfig:

2>
if timer T331 is running:

3>
stop timer T331;

3>
perform the actions as specified in 5.6.20.3;

1>
if the RRCConnectionRelease message includes the measIdleConfig:

2>
clear VarMeasIdleConfig and VarMeasIdleReport;

2>
store the received measIdleDuration in VarMeasIdleConfig;

2>
start or restart T331 with the value of measIdleDuration;

2>
if the measIdleConfig contains measIdleCarrierListEUTRA:

3>
store the received measIdleCarrierListEUTRA in VarMeasIdleConfig;

2>
if the measIdleConfig contains measIdleCarrierListNR:

3>
store the received measIdleCarrierListNR in VarMeasIdleConfig;

2>
if the measIdleConfig contains validityAreaList:

3>
store the received validityAreaList in VarMeasIdleConfig;

NOTE 2:
If the measIdleConfig contains neither measIdleCarrierListEUTRA nor measIdleCarrierListNR, UE may receive measIdleCarrierListEUTRA and/or measIdleCarrierListNR as specified in 5.6.20.1a.

1>
for NB-IoT, if the RRCConnectionRelease message includes the anr-MeasConfig:

2>
clear VarANR-MeasConfig-NB and VarANR-MeasReport-NB;

2>
store the received anr-QualityThreshold in VarANR-MeasConfig-NB;

2>
if the anr-MeasConfig contains anr-CarrierList:

3>
store the received anr-CarrierList in VarANR-MeasConfig-NB;

2>
set plmn-IdentityList in VarANR-MeasReport-NB to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

2>
set servCellIdentity in VarANR-MeasReport-NB to the global cell identity of the Pcell;

2>
start performing ANR measurements as specified in 5.6.24;

1>
if the RRCConnectionRelease message includes the pur-Config:

2>
if pur-Config is set to setup:

3>
store or replace the PUR configuration provided by the pur-Config;

3>
if pur-TimeAlignmentTimer is included in the received pur-Config:

4>
configure lower layers in accordance with pur-TimeAlignmentTimer;

3>
else:

4>
if pur-TimeAlignmentTimer is configured, indicate to lower layers that pur-TimeAlignmentTimer is released;

3>
if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is included in the received pur-Config and set to setup; or

3>
if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured and pur-TimeAlignmentTimer is included in the received pur-Config:

4>
store or replace the serving cell reference (N)RSRP value with the current serving cell (N)RSRP value (see 5.3.3.19);

3>
start maintenance of PUR occasions as specified in 5.3.3.20;

2>
else:

3>
if pur-TimeAlignmentTimer is configured, indicate to lower layers that pur-TimeAlignmentTimer is released;

3>
release pur-Config, if configured;

3>
discard previously stored pur-Config;

1>
for NB-IoT, if the RRCConnectionRelease message includes the redirectedCarrierInfo:

2>
if the redirectedCarrierOffsetDedicated is included in the redirectedCarrierInfo:

3>
store the dedicated offset for the frequency in redirectedCarrierInfo;

3>
start timer T322, with the timer value set according to the value of T322 in redirectedCarrierInfo;

1>
if the releaseCause received in the RRCConnectionRelease message indicates loadBalancingTAURequired:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';

1>
else if the releaseCause received in the RRCConnectionRelease message indicates cs-FallbackHighPriority:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';
1> else if the releaseCause received in the RRCConnectionRelease message indicates discontinuous coverage
2> perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ' discontinuous coverage‘;
           2> forward the indication of deactivation with timing information including the end time of serving satellite and the start time of incoming satellite to upper layer;
1>
else:

2>
if the extendedWaitTime is present; and

2>
if the UE supports delay tolerant access or the UE is a NB-IoT UE:

3>
forward the extendedWaitTime to upper layers;

2>
if the extendedWaitTime-CPdata is present and the NB-IoT UE only supports the Control Plane CIoT EPS optimisation:

3>
forward the extendedWaitTime-CPdata to upper layers;

2>
if the releaseCause received in the RRCConnectionRelease message indicates rrc-Suspend:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC suspension';

2>
else if rrc-InactiveConfig is included:

3>
perform the actions upon entering RRC_INACTIVE as specified in 5.3.8.7;

2>
else:

3>
perform the actions upon leaving RRC_CONNECTED or RRC_INACTIVE as specified in 5.3.12, with release cause 'other';
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