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Introduction
In RAN#94-e the WID for Rel-18 IoT NTN was agreed [1] and in RAN#98-e it was updated [2]. The updated objectives of the WID is the following: 
	4.1.1	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

4.1.2	Mobility enhancements
The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].



This contribution focuses on RRC corrections and addresses RILs for the Q2 LTE RRC review. 
Discussion

[S066] – Extension field in SIB33 
The following comment was mentioned during the LTE Q2 RRC review: 
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The SIB consist of a list of neighbour satellite info elements, that contain a number of fields required for neighbour cell measurements. Each neighbouring satellite element contains an extension field “...”. The extension field occupies a single bit when not in use, but when in use it occupies 2 bytes, as it indicates the length of the extension. Using an extension field is often required, but it is less common to implement it in lists, especially for lists that are broadcasted in system information. During Release 18 ASN1 review, there were several cases of extension fields being removed or not used in system information (see NR RIL B003 for instance). 
If there is ever a need to extend the release 18 field, it can implemented via parallel lists. 

Observation 3: If there is ever a need to extend the neighSatelliteInfoList-r18 in the future, a parallel list is introduced.

Proposal 1: Agree [S066] – remove extension field “...” from NeighSatelliteInfo.
[bookmark: _GoBack]
[S067][S068] – Stopping timer T390
The following comments was mentioned during the LTE Q2 RRC review: 

[image: ]

[image: ]

Both address similar problem, i.e that timer T390 may potentially continue to run even after a GNSS measurement having performed, when RLF or a handover is triggered. 

For RIL S067, the problem mentioned is that if a radio link failure is triggered during the T390 timer, according to the current procedure the T390 timer will continue to run. The T390 timer will continue to run even after an RRC Re-establishment is successful, which may be to another cell. This means that T390 can be running in a cell without the cell being aware of it. Another aspect is that a GNSS measurement shall likely be triggered before an RRC Re-establishment attempt is triggered, according to Release 17 agreements, but these GNSS are up to UE implementation and not in spec. This means that a T390 may be running in the newly re-established cell when the GNSS position is valid. Then at any point the T390 timer may expiry, whereupon the UE goes to RRC idle. This is also particularly relevant as it is not unlikely that the RLF is triggered by the uplink transmission extension operation. 

Observation 1: According to current procedures, the T390 timer may be able to operate when GNSS position fix is valid if RRC Re-establishment is triggered.

We think that this can be avoided by ensuring that T390 timer is stopped, if running, at RRC re-establishment initiation. 

Similar problem exists for handovers where if for any reason a handover is triggered during the T390 timer, there is no stopping of the timer if an RRCConnectionReconfiguration with mobilityControlInfo is included. This means that the UE may perform handover to the target cell and have the T390 continue running, even though a GNSS position fix has been performed (according to Release 17 procedures). This once again means that T390 is running in a cell while the GNSS position fix is valid, causing procedural issues. This includes for instance moving to RRC idle. 

Observation 2: According to current procedures, the T390 timer may be able to operate when a GNSS position fix is valid after a successful handover.

Proposal 2: [067] is agreed – T390 is stopped upon RRC re-establishment initiation.

Proposal 3: [068] is agreed – T390 is stopped upon starting handover.

Conclusion
In this contribution we have the following observations and proposals:

Observation 1: According to current procedures, the T390 timer may be able to operate when GNSS position fix is valid if RRC Re-establishment is triggered.
Observation 2: According to current procedures, the T390 timer may be able to operate when a GNSS position fix is valid after a successful handover.
Observation 3: If there is ever a need to extend the neighSatelliteInfoList-r18 in the future, a parallel list is introduced.

Proposal 1: Agree [S066] – remove extension field “...” from NeighSatelliteInfo.
Proposal 2: [067] is agreed – T390 is stopped upon RRC re-establishment initiation.
Proposal 3: [068] is agreed – T390 is stopped upon starting handover.
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------------------------- Example based on 36.331 V18.1.0 -------------------------

[bookmark: _Toc20486799][bookmark: _Toc29342091][bookmark: _Toc29343230][bookmark: _Toc36566481][bookmark: _Toc36809890][bookmark: _Toc36846254][bookmark: _Toc36938907][bookmark: _Toc37081886][bookmark: _Toc46480512][bookmark: _Toc46481746][bookmark: _Toc46482980][bookmark: _Toc162830952]5.3.5.4	Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)
If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>	if the RRCConnectionReconfiguration is applied due to a conditional reconfiguration execution upon cell selection performed while timer T311 was running, as defined in 5.3.7.3:
2>	remove all the entries within VarConditionalReconfiguration, if any;
1>	if daps-HO is not configured for any DRB:
2>	stop timer T310, if running;
2>	if timer T316 is running:
3>	stop timer T316;
3>	clear the information included in VarRLF-Report, if any;
2>	resume MCG transmission, if suspended;
1>	stop timer T312, if running;
1>	stop timer T317, if running;
1>	start timer T304 with the timer value set to t304, as included in the mobilityControlInfo;
1>	stop timer T370, if running;
1> stop timer T390, if running;
1>	if the carrierFreq is included:
2>	consider the target PCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	else:
2>	consider the target PCell to be one on the frequency of the source PCell with a physical cell identity indicated by the targetPhysCellId;
1>	if T309 is running:
2>	stop timer T309 for all access categories;
2>	perform the actions as specified in 5.3.16.4.
1>	start synchronising to the DL of the target PCell;
NOTE 1:	The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.
1>	if BL UE or UE in CE:
2>	if sameSFN-Indication is not present in mobilityControlInfo:
3>	acquire the MasterInformationBlock in the target PCell;
1>	if makeBeforeBreak is configured:
2>	perform the remainder of this procedure including and following resetting MAC after the UE has stopped the uplink transmission/downlink reception with the source PCell;
NOTE 1a:	It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source PCell to initiate re-tuning for connection to the target cell, as specified in TS 36.133 [16], if makeBeforeBreak is configured.
NOTE 1b: It is up to UE implementation when to stop the uplink transmission/ downlink reception with the source SCell(s) after receiving RRCConnectionReconfiguration message.
------------------------- Example based on 36.331 V18.1.0 -------------------------

Text proposal for S068

------------------------- Example based on 36.331 V18.1.0 -------------------------

[bookmark: _Toc162830973]5.3.7.2	Initiation
The UE shall only initiate the procedure either when AS security has been activated or for a NB-IoT UE supporting RRC connection re-establishment for the Control Plane CIoT EPS/5GS optimisation. The UE initiates the procedure when one of the following conditions is met:
1>	upon detecting radio link failure and T316 is not configured, in accordance with 5.3.11; or
1>	upon detecting radio link failure of the MCG while SCG transmission is suspended, in accordance with 5.3.11; or
1>	upon detecting radio link failure of the MCG while NR PSCell change or PSCell addition is ongoing, in accordance with 5.3.11; or
1>	upon handover failure, in accordance with 5.3.5.6; or
1>	upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or
1>	except when resuming an RRC connection after early security reactivation in accordance with conditions in 5.3.3.18, upon integrity check failure indication from lower layers concerning SRB1 or SRB2; or
1>	upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or
1>	upon an RRC connection reconfiguration failure, in accordance with TS38.331 [82], clause 5.3.5.8; or
1>	upon detecting radio link failure for the SCG while MCG transmission is suspended, in accordance with TS 38.331 [82] clause 5.3.10.3 in (NG)EN-DC; or
1>	upon SCG change failure while MCG transmission is suspended, in accordance with TS 38.331 [82] clause 5.3.5.8.3 in (NG)EN-DC; or
1>	upon SCG configuration failure while MCG transmission is suspended in accordance with clause TS 38.331 [82] clause 5.3.5.8.2 in (NG)EN-DC; or
1>	upon integrity check failure indication from SCG lower layers concerning SRB3 while MCG transmission is suspended; or
1>	upon T316 expiry, in accordance with clause 5.6.26.5.
NOTE:	When resuming an RRC connection after early security reactivation in accordance with conditions in 5.3.3.18, integrity check failure indication from lower layers is handled in accordance with clause 5.3.3.16.
Upon initiation of the procedure, the UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	stop timer T313, if running;
1>	stop timer T316, if running;
1>	stop timer T307, if running;
1>	start timer T311;
1>	stop timer T370, if running;
1> stop timer T390, if running;
1>	if the UE is not configured with attemptCondReconf:
2>	release uplinkDataCompression, if configured;
2>	suspend all RBs, including RBs configured with NR PDCP, except SRB0;
2>	reset MAC;
2>	release the MCG SCell(s), if configured, in accordance with 5.3.10.3a;
2>	release the SCell group(s), if configured, in accordance with 5.3.10.3d;
2>	apply the default physical channel configuration as specified in 9.2.4;
2>	except for NB-IoT, for the MCG, apply the default semi-persistent scheduling configuration as specified in 9.2.3;
2>	for NB-IoT, release schedulingRequestConfig, if configured;
2> for NB-IoT, release obtainLocationNB, if configured;
2>	for the MCG, apply the default MAC main configuration as specified in 9.2.2;
2>	release powerPrefIndicationConfig, if configured and stop timer T340, if running;
2>	release reportProximityConfig, if configured and clear any associated proximity status reporting timer;
2>	release obtainLocationConfig, if configured;
2>	release idc-Config, if configured;
2>	release sps-AssistanceInfoReport, if configured;
2>	release scg-DeactivationPreferenceConfig, if configured and stop timer T346, if running;
2>	release measSubframePatternPCell, if configured;
2>	release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);
------------------------- Example based on 36.331 V18.1.0 -------------------------
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