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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].



In this contribution we discuss issues related to measurements of neighbouring cells, signaling of neighbour cell ephemeris for IoT NTN and RLF procedures.
Discussion
In Rel-17 IoT NTN was introduced with minimal enhancements for mobility purposes. The idea was that mobility enhancements would not be crucial for a first release due to the use case being to deliver small amounts of IoT data. In Rel-18 the use case is for an IoT UE to be connected for a longer time. Regarding performing neighbour cell measurements, there are two objectives considered that are different. One is supporting conditions for performing neighbour cell measurements as those introduced for Rel-17 NB-IoT, the other is supporting the actual signalling as required by RAN4 for neighbour cell measurements in NTN. 
Open issue list
As announced before the meeting, the open issues have the following list related to SIB and Measurements/mobility: 
SIB
· Whether to add PCI list for each satellite assistance information
· Whether t-ServiceStartNeigh is per neighbor cell/per frequency/per satellite or the earliest time among all neighbor cells
· Whether the reacquisition of SIBxx during T318 is loosely specified (as in current running CR) or made optional and left as a note
· Whether to have separate reference locations for fixed/moving cells or add cell type indication
· Whether to have a separate t-Service-r18 (apart from the R17 IE) to differentiate between Connected mode UE measurements and Idle mode UE measurements initiation
Measurements/mobility
· Whether to allow joint configuration among time/location/RSRP-based measurements in RRC Idle/Connected, and if allowed, the intended UE behavior
· UE behavior on absence of the list of frequency/cells in new SIBxx.
· Absence of satellite ID in SIB 3 and SIB5. Whether satellite ID should be in SIB4
· Current signalling for eMTC Connected measurements initiation: 1) time-based in SIB3, 2) location-based in SIB31, 3) RSRP-based (legacy) in measObject. Whether to have optimization to avoid reacquisition of SIB3 for eMTC UEs

Open issues: Measurements/mobility
Measurement configuration and configuration
In RAN2#123 the following was agreed related to neighbour cell assistance signaling: 
Agreements:
1. For eMTC, the new SIB (SIBxx) is not an essential SIB. UE does not need to consider the cell barred if it is unable to acquire the SIB when scheduled.
2. RAN2 will not consider to include cell stop time of neighbor cell in the new SIB (SIBxx) in this release.
3. for NB-IoT NTN, location-based measurement initiation can also be optionally used in RRC_IDLE for cell re-selection purposes (like in NR-NTN), with the assumption that it is up to the UE to update GNSS location.
4. validity duration is optional, and if this field is absent, the UE uses validity duration from the serving cell
5. For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode
6. For CHO in NTN (both NR NTN and eMTC NTN, time and location-based trigger conditions may be configured independently (i.e., without a jointly configured measurement condition). We add a description/note saying in which scenarios this is reasonable, e.g. at least hard-switch case where gap is assumed to be zero/negligible

· Whether t-ServiceStartNeigh is per neighbor cell/per frequency/per satellite or the earliest time among all neighbor cells
For this case, we think that the t-ServiceStartNeigh should be per neighbour cell. The reason is because in some recent satellite systems, the beams that are generated by the satellite, which from 3GPP can be considered a cell, may move independently from each other. In other words, the satellite will not move all of the cells at the same time from one location to another. 
Proposal 1: t-ServiceStartNeigh is per neighbour cell.

And in the open issues list, there are the following two items: 
· UE behavior on absence of the list of frequency/cells in new SIBxx.
· Absence of satellite ID in SIB 3 and SIB5. Whether satellite ID should be in SIB4
It is possible that a neighbouring cell may belong to the same satellite, meaning that it will have the same ephemeris. This is particularly important in an earth-moving cell scenario where most of the mobility occuring will be intra-satellite. Signalling this can potentially be done in two ways; 1) explicit indication that ephemeris is the same as serving cell, or 2) introducing a pre-defined satelliteId such as 0 or maxSat-1 that indicates ephemeris being the same as serving cell. 
Proposal 2: To indicate an intra or inter-frequency (cell) having the same ephemeris as serving cell, either explicit indication in SIB3 and SIB5, or implicit via pre-defined satelliteId=0 value is introduced.
For the other open issue on absence of satellite ID(s), our understanding is that the list shall always be present if the SIBxx is present. If the SIBxx is not broadcasted, and the list of satellite IDs are not present, then the UE assumes Rel-17 measurements. 
Proposal 3: Upon absence of satellite IDs for intra-frequency, the UE assumes Rel-17 behavior for intra-frequency measurements, i.e measurement according to UE implementation. 
Proposal 4: Upon absence of satellite IDs for inter-frequency, the UE assumes Rel-17 behavior for inter-frequency measurements, i.e measurement according to UE implementation. 
Proposal 5: If SIBxx is present, then satellite IDs in either SIB3, SIB5 or both SIB3 and SIB5 shall be present. 

In order to integrate NTN with a terrestrial network, it should be possible that inter- or intra-frequency could be either NTN, TN or both.
Observation 1: To integrate NTN with a terrestrial network, an inter or intra-frequency should be able to be NTN, TN or both NTN and TN. 
If there are terrestrial cells, there is the possibility that a specific frequency only has NTN cells, only has TN cells or has NTN and TN cells. Thus in order for the UE to be able to efficiently detect cells on a frequency efficiently, it needs to be indicated which of these apply for a specific frequency. Without this indication, it would be challenging for a UE to detect a TN cell. 
To signal this, in the appendix an example of how to implement this can be seen. 
Proposal 6: Enable signaling that an inter or intra-frequency is NTN, TN or both TN and NTN.
Proposal 7: Introduce choice structure in inter and intra-frequency signaling to indicate that the frequency is NTN, TN or both NTN and TN.
Proposal 8: Agree TP in appendix A1 and A2.

Open issues: SIB
Acquiring New SIB 
In the open issues for this meeting, the following is noted: 
· Whether the reacquisition of SIBxx during T318 is loosely specified (as in current running CR) or made optional and left as a note
And the in the current 36.331 running CR [3], it is specified as follows: 
------------------------ 36.331 R2-2309286  ------------------------
[bookmark: _Toc131097972]5.3.18	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	acquire SystemInformationBlockTypeXX (SystemInformationBlockTypeXX-NB in NB-IoT) as specified in 5.2.2, if the UE determines validity duration of the neighbour satellite assistance information has expired;
Editor’s Note: FFS whether to make it an optional behaviour (i.e. up to UE to reacquire SIBxx).
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers when UL synchronisation is restored.
NOTE 1:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
NOTE 2:	The exact time when UL synchronisation is restored (after SystemInformationBlockType31 or SystemInformationBlockType31-NB in NB-IoT is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
------------------------ 36.331 R2-2309286  ------------------------
Some comments were made during the e-mail discussions that the above should be captured in a note, as the agreement made in RAN2#123 was “For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode”. In our understanding the agreement means that the UE may initiate the SIBxx re-acquisition, but when it actually acquires the SIBxx in T318, it needs to follow some rules. 
Following some rules are crucial for both network implementation and the UE. To understand this, the T318 timer can be seen in Figure 1. If how to acquire the SIBxx during T318 is entirely up to UE implementation, the UE can only acquire the new SIBxx before a successful acquisition of SIB31. This puts some large restrictions on how the network may schedule SIBxx and the UE would likely very often fail acquiring the SIBxx. Therefore there needs to be rules on how SIBxx can be acquired. 
Observation 2: Without specified rules on how to acquire T318, there will be restrictions on how network can schedule SIBxx. 

Figure 1. Acquiring SIB31 and SIBxx during T318. 
One minor rule to allow UE to acquire SIBxx during T318 is that T318 timer is not stopped when the UE has successfully acquired the SIB31, to allow the UE to acquire SIBxx. This is needed or else the UE will not be able to acquire SIBxx. Consequently, failing to acquiring SIBxx shall not trigger RLF if T318 expires. An example of how this can be implemented can be seen in Example A3 in the appendix.
Proposal 9: If UE is acquiring SIBxx, the T318 is not stopped when SIB31 is succesfully acquired. T318 expiry does not trigger RLF if SIBxx is being acquired (as in Appendix A3).  
As for how the validity duration associated with SIBxx is handled (neighValidityDuration-r18 in running CR), we do not think that this needs to be specified in as strict manner as that of ul-SyncValidityDuration-r18.The current manner in which it is specified is sufficient. 
Proposal 10: Current condition on triggering SIBxx acquiry as in Running CR is sufficient. 
For the target cell neighbour cell ephemeris for eMTC, there are also some other considerations needed. In IoT NTN Rel-17, the target cell ephemeris is sent with SIB31 as part of RRCConnectionReconfiguration along with the handover command (mobilityControlInfo) so that IoT NTN UE does not have to read any SIB in connected mode except as indicated by T317. This is because the UE should be configured with all system information required for operating in that cell, so that UE does not need to acquire any system information when having connected. This implies that the SIBxx should be included in the handover command to the UE. If the target cell neighbour cell ephemeris is included in a handover command, it is likely that the handover command may become prohibitively large. 
Options can be that a UE acquires the target cell neighbour cell ephemeris for measurements by reading the system information after having connected to the target cell or via dedicated signalling. Thus we propose that RAN2 discuss how the target cell neighbour cell assistance information is acquired when a UE arrives in a cell via handover.  
Proposal 11: RAN2 to discuss how UE acquires target cell neighbour cell assistance information during handovers.

Neighbour cell measurements triggering
For an NB-IoT UE to perform neighbour cell measurements will be a rather time-consuming process involving performing lengthy measurements that in some cases may take a very long time. The UE may also have to acquire neighbour cell ephemeris and synchronize to the moving neighbouring cells to measure them. In many use cases, performing these measurements will not be necessary as the most common IoT use case is to deliver very small packets. Thus to enable power savings, it should be possible for devices to not perform these actions in an NTN network even if the conditions as RAN2 are currently discussing are fulfilled. Thus we propose that RAN2 should consider other conditions for not considering to perform neighbour cell measurements. 
Proposal 12: RAN2 to consider use case-based / traffic-based conditions for not performing neighbour cell measurements.
Other
RLF procedures
The main mechanism for performing connected mode mobility for NB-IoT is through RLF and subsequently the RRC re-establishment procedures. The RRC re-establishment procedures allow for a UE to re-establish its connection to a cell, that may be the same cell or a new cell. During the re-establishment procedure, if the an eNB has the UE context, then the UE does not need to be reconfigured. If an eNB does not have the UE context then there are two alternatives, either the eNB replies with an RRCSetup or the eNB may request the UE context from the eNB that the UE was connected to in the previously. This procedure will be greatly useful for the RLF procedures in an NB-IoT Non-Terrestrial Network.  All together this can be seen in Figure 1.

[image: Re-establishment procedure]
Figure 2. RRC Re-establishment procedures. 
The enhancements that are currently being discussed with regards to the neighbour cell measurements are targeted at improving the RLF procedures in NB-IoT NTN. In order to improve these procedures, we think that the handling of the UE context can also be improved. One such enhancement is that the UE Context is sent in advance from an eNB that is aware of the potential future eNBs that a UE will connect to after an RLF is triggered. Thus we propose that RAN2 discuss how to improve NB-IoT RLF procedures by sending the UE context in advance:
Proposal 13: Allow sending UE context in advance for faster RLF procedures.
Conclusion
In this contribution we discussed issues related to enhancements for neighbour cell measurements. We have the following observations and proposals:
Observation 1: To integrate NTN with a terrestrial network, an inter or intra-frequency should be able to be NTN, TN or both NTN and TN. 
Observation 2: Without specified rules on how to acquire T318, there will be restrictions on how network can schedule SIBxx. 


Proposal 1: t-ServiceStartNeigh is per neighbour cell.
Proposal 2: To indicate an intra or inter-frequency (cell) having the same ephemeris as serving cell, either explicit indication in SIB3 and SIB5, or implicit via pre-defined satelliteId=0 value is introduced.
Proposal 3: Upon absence of satellite IDs for intra-frequency, the UE assumes Rel-17 behavior for intra-frequency measurements, i.e measurement according to UE implementation. 
Proposal 4: Upon absence of satellite IDs for inter-frequency, the UE assumes Rel-17 behavior for inter-frequency measurements, i.e measurement according to UE implementation. 
Proposal 5: If SIBxx is present, then satellite IDs in either SIB3, SIB5 or both SIB3 and SIB5 shall be present. 
Proposal 6: Enable signaling that an inter or intra-frequency is NTN, TN or both TN and NTN.
Proposal 7: Introduce choice structure in inter and intra-frequency signaling to indicate that the frequency is NTN, TN or both NTN and TN.
Proposal 8: Agree TP in appendix A1 and A2.
Proposal 9: If UE is acquiring SIBxx, the T318 is not stopped when SIB31 is succesfully acquired. T318 expiry does not trigger RLF if SIBxx is being acquired (as in Appendix A3).  
Proposal 10: Current condition on triggering SIBxx acquiry as in Running CR is sufficient. 
Proposal 11: RAN2 to discuss how UE acquires target cell neighbour cell assistance information during handovers.
Proposal 12: RAN2 to consider use case-based / traffic-based conditions for not performing neighbour cell measurements.
Proposal 13: Allow sending UE context in advance for faster RLF procedures.
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Appendix

A1

------------------------ 36.331 17.5.0 based on R2-2309286  ------------------------
[bookmark: _Toc139383335]–	SystemInformationBlockType3
The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3 ::=		SEQUENCE {
	cellReselectionInfoCommon			SEQUENCE {
		q-Hyst								ENUMERATED {
												dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
												dB12, dB14, dB16, dB18, dB20, dB22, dB24},
		speedStateReselectionPars			SEQUENCE {
			mobilityStateParameters				MobilityStateParameters,
			q-HystSF						SEQUENCE {
				sf-Medium						ENUMERATED {
														dB-6, dB-4, dB-2, dB0},
				sf-High							ENUMERATED {
														dB-6, dB-4, dB-2, dB0}
			}
		}																OPTIONAL		-- Need OP
	},
	cellReselectionServingFreqInfo		SEQUENCE {
		s-NonIntraSearch					ReselectionThreshold		OPTIONAL,		-- Need OP
		threshServingLow					ReselectionThreshold,
		cellReselectionPriority				CellReselectionPriority
	},
	intraFreqCellReselectionInfo		SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		p-Max								P-Max						OPTIONAL,		-- Need OP
		s-IntraSearch						ReselectionThreshold		OPTIONAL,		-- Need OP
		allowedMeasBandwidth				AllowedMeasBandwidth		OPTIONAL,		-- Need OP
		presenceAntennaPort1				PresenceAntennaPort1,
		neighCellConfig						NeighCellConfig,
		t-ReselectionEUTRA					T-Reselection,
		t-ReselectionEUTRA-SF				SpeedStateScaleFactors		OPTIONAL		-- Need OP
	},
	...,
	lateNonCriticalExtension				OCTET STRING (CONTAINING SystemInformationBlockType3-v10j0-IEs)	OPTIONAL,
	[[	s-IntraSearch-v920					SEQUENCE {
			s-IntraSearchP-r9					ReselectionThreshold,
			s-IntraSearchQ-r9					ReselectionThresholdQ-r9
		}																OPTIONAL,		-- Need OP
		s-NonIntraSearch-v920				SEQUENCE {
			s-NonIntraSearchP-r9				ReselectionThreshold,
			s-NonIntraSearchQ-r9				ReselectionThresholdQ-r9
		}																OPTIONAL,		-- Need OP
		q-QualMin-r9						Q-QualMin-r9				OPTIONAL,		-- Need OP
		threshServingLowQ-r9				ReselectionThresholdQ-r9	OPTIONAL		-- Need OP
	]],
	[[	q-QualMinWB-r11						Q-QualMin-r9				OPTIONAL	-- Cond WB-RSRQ
	]],
	[[	q-QualMinRSRQ-OnAllSymbols-r12			Q-QualMin-r9				OPTIONAL			-- Cond RSRQ
	]],
	[[	cellReselectionServingFreqInfo-v1310 CellReselectionServingFreqInfo-v1310	OPTIONAL,		-- Need OP
		redistributionServingInfo-r13			RedistributionServingInfo-r13 OPTIONAL,	--Need OR
		cellSelectionInfoCE-r13					CellSelectionInfoCE-r13		OPTIONAL,		-- Need OP
		t-ReselectionEUTRA-CE-r13				T-ReselectionEUTRA-CE-r13	OPTIONAL		-- Need OP
	]],
	[[	cellSelectionInfoCE1-r13				CellSelectionInfoCE1-r13	OPTIONAL	-- Need OP
	]],
	[[	cellSelectionInfoCE1-v1360			CellSelectionInfoCE1-v1360	OPTIONAL		-- Cond QrxlevminCE1
	]],
	[[	cellReselectionInfoCommon-v1460		CellReselectionInfoCommon-v1460	OPTIONAL	-- Need OR
	]],
	[[	cellReselectionInfoHSDN-r15			CellReselectionInfoHSDN-r15	OPTIONAL,		-- Need OR
		cellSelectionInfoCE-v1530			CellSelectionInfoCE-v1530		OPTIONAL,		-- Need OP
		crs-IntfMitigNeighCellsCE-r15		ENUMERATED {enabled}		OPTIONAL		-- Need OP
	]],
	[[	cellReselectionServingFreqInfo-v1610	CellReselectionServingFreqInfo-v1610	OPTIONAL	-- Need OR
	]],
	[[	t-Service-r17						TimeOffsetUTC-r17			OPTIONAL	-- Need OR
	]],
	[[	t-ServiceStartNeigh-r18				TimeOffsetUTC-r17			OPTIONAL,	-- Need OR
		intraFreqNTN-MeasInfo-r18			CHOICE {  
			ntn-NeighCell						SEQUENCE (SIZE(1..maxSat-r18))  OF SatelliteId-r18,
			ntn-TN-NeighCell					SEQUENCE (SIZE(1..maxSat-r18))  OF SatelliteId-r18,
			tn-NeighCell						NULL
		}	OPTIONAL	-- Need OR
	]]
}
--Editor’s Note: FFS whether t-ServiceStartNeigh is per neighbour cell and FFS whether neighbour cell PCIs need to be associated to satellite assistance information.

RedistributionServingInfo-r13 ::=		SEQUENCE {
	redistributionFactorServing-r13		INTEGER(0..10),
	redistributionFactorCell-r13		ENUMERATED{true}				OPTIONAL,	--Need OP
	t360-r13							ENUMERATED {min4, min8, min16, min32,infinity,
											spare3,spare2,spare1},
	redistrOnPagingOnly-r13				ENUMERATED {true}		OPTIONAL	--Need OP
}

CellReselectionServingFreqInfo-v1310 ::=	SEQUENCE {
	cellReselectionSubPriority-r13				CellReselectionSubPriority-r13
}

CellReselectionServingFreqInfo-v1610 ::= SEQUENCE {
	altCellReselectionPriority-r16		CellReselectionPriority		OPTIONAL, -- Need OR
	altCellReselectionSubPriority-r16	CellReselectionSubPriority-r13	OPTIONAL -- Need OR
}

-- Late non critical extensions
SystemInformationBlockType3-v10j0-IEs ::= SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType3-v10l0-IEs					OPTIONAL
}

SystemInformationBlockType3-v10l0-IEs ::= SEQUENCE {
	freqBandInfo-v10l0					NS-PmaxList-v10l0			OPTIONAL,	-- Need OR
	multiBandInfoList-v10l0				MultiBandInfoList-v10l0		OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

CellReselectionInfoCommon-v1460 ::=	SEQUENCE {
	s-SearchDeltaP-r14					ENUMERATED {dB6, dB9, dB12, dB15}
}

CellReselectionInfoHSDN-r15 ::= SEQUENCE {
	cellEquivalentSize-r15				INTEGER(2..16)
}

-- ASN1STOP

------------------------ 36.331 17.5.0 based on R2-2309286  ------------------------

A2
------------------------ 36.331 17.5.0 based on R2-2309286  ------------------------
[bookmark: _Toc139383337]–	SystemInformationBlockType5
The IE SystemInformationBlockType5 contains information relevant for inter-frequency cell re-selection (i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection) and information relevant for E-UTRA and NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=		SEQUENCE {
	interFreqCarrierFreqList			InterFreqCarrierFreqList,
	...,
	lateNonCriticalExtension				OCTET STRING	(CONTAINING SystemInformationBlockType5-v8h0-IEs)				OPTIONAL,
	[[	interFreqCarrierFreqList-v1250	InterFreqCarrierFreqList-v1250		OPTIONAL,	-- Need OR
		interFreqCarrierFreqListExt-r12	InterFreqCarrierFreqListExt-r12	OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqListExt-v1280	InterFreqCarrierFreqListExt-v1280	OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqList-v1310		InterFreqCarrierFreqList-v1310		OPTIONAL,	-- Need OR
		interFreqCarrierFreqListExt-v1310	InterFreqCarrierFreqListExt-v1310	OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqList-v1350		InterFreqCarrierFreqList-v1350	OPTIONAL,	-- Need OR
	interFreqCarrierFreqListExt-v1350	InterFreqCarrierFreqListExt-v1350	OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqListExt-v1360	InterFreqCarrierFreqListExt-v1360	OPTIONAL	-- Need OR
	]],
	[[	scptm-FreqOffset-r14				INTEGER (1..8)					OPTIONAL	-- Need OP
	]],
	[[	interFreqCarrierFreqList-v1530		InterFreqCarrierFreqList-v1530		OPTIONAL,	-- Need OR
		interFreqCarrierFreqListExt-v1530	InterFreqCarrierFreqListExt-v1530	OPTIONAL,	-- Need OR
		measIdleConfigSIB-r15				MeasIdleConfigSIB-r15			OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqList-v1610		InterFreqCarrierFreqList-v1610		OPTIONAL,	-- Need OR
		interFreqCarrierFreqListExt-v1610	InterFreqCarrierFreqListExt-v1610	OPTIONAL,	-- Need OR
		measIdleConfigSIB-NR-r16			MeasIdleConfigSIB-NR-r16			OPTIONAL	-- Need OR
	]],
	[[	interFreqCarrierFreqList-v18xy		InterFreqCarrierFreqList-v18xy		OPTIONAL	-- Need OR
	]]
}

-- Late non critical extensions
SystemInformationBlockType5-v8h0-IEs ::=	SEQUENCE {
	interFreqCarrierFreqList-v8h0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v8h0				OPTIONAL,	-- Need OP
	nonCriticalExtension			SystemInformationBlockType5-v9e0-IEs							OPTIONAL
}

SystemInformationBlockType5-v9e0-IEs ::=	SEQUENCE {
	interFreqCarrierFreqList-v9e0	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9e0				OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType5-v10j0-IEs	OPTIONAL
}

SystemInformationBlockType5-v10j0-IEs ::=	SEQUENCE {
	interFreqCarrierFreqList-v10j0	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10j0				OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType5-v10l0-IEs		OPTIONAL
}

SystemInformationBlockType5-v10l0-IEs ::=	SEQUENCE {
	interFreqCarrierFreqList-v10l0	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10l0				OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType5-v13a0-IEs			OPTIONAL
}

SystemInformationBlockType5-v13a0-IEs ::=	SEQUENCE {
	-- Late non critical extensions from REL-10 upto REL-12
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,	-- Need OR
	interFreqCarrierFreqList-v13a0	InterFreqCarrierFreqList-v13a0	OPTIONAL,	-- Need OR
	-- Late non critical extensions from REL-13
	nonCriticalExtension			SEQUENCE {}						OPTIONAL
}

InterFreqCarrierFreqList ::=		SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqList-v1250 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1250

InterFreqCarrierFreqList-v1310 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1310

InterFreqCarrierFreqList-v1350 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1350

InterFreqCarrierFreqList-v13a0 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1360

InterFreqCarrierFreqList-v1530 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1530

InterFreqCarrierFreqList-v1610 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1610

InterFreqCarrierFreqList-v18xy ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v18xy

InterFreqCarrierFreqListExt-r12 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-r12

InterFreqCarrierFreqListExt-v1280 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10j0

InterFreqCarrierFreqListExt-v1310 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1310

InterFreqCarrierFreqListExt-v1350 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1350

InterFreqCarrierFreqListExt-v1360 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1360

InterFreqCarrierFreqListExt-v1530 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1530

InterFreqCarrierFreqListExt-v1610 ::=	SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1610

InterFreqCarrierFreqInfo ::=	SEQUENCE {
	dl-CarrierFreq						ARFCN-ValueEUTRA,
	q-RxLevMin							Q-RxLevMin,
	p-Max								P-Max							OPTIONAL,		-- Need OP
	t-ReselectionEUTRA					T-Reselection,
	t-ReselectionEUTRA-SF				SpeedStateScaleFactors			OPTIONAL,		-- Need OP
	threshX-High						ReselectionThreshold,
	threshX-Low							ReselectionThreshold,
	allowedMeasBandwidth				AllowedMeasBandwidth,
	presenceAntennaPort1				PresenceAntennaPort1,
	cellReselectionPriority				CellReselectionPriority			OPTIONAL,		-- Need OP
	neighCellConfig						NeighCellConfig,
	q-OffsetFreq						Q-OffsetRange					DEFAULT dB0,
	interFreqNeighCellList				InterFreqNeighCellList			OPTIONAL,		-- Need OR
	interFreqExcludedCellList				InterFreqExcludedCellList			OPTIONAL,		-- Need OR
	...,
	[[	q-QualMin-r9					Q-QualMin-r9					OPTIONAL,		-- Need OP
		threshX-Q-r9					SEQUENCE {
			threshX-HighQ-r9				ReselectionThresholdQ-r9,
			threshX-LowQ-r9					ReselectionThresholdQ-r9
		}																OPTIONAL		-- Cond RSRQ
	]],
	[[	q-QualMinWB-r11					Q-QualMin-r9					OPTIONAL	-- Cond WB-RSRQ
	]]
}

InterFreqCarrierFreqInfo-v8h0 ::=		SEQUENCE {
	multiBandInfoList					MultiBandInfoList				OPTIONAL	-- Need OR
}

InterFreqCarrierFreqInfo-v9e0 ::=	SEQUENCE {
	dl-CarrierFreq-v9e0					ARFCN-ValueEUTRA-v9e0	OPTIONAL,	-- Cond dl-FreqMax
	multiBandInfoList-v9e0				MultiBandInfoList-v9e0	OPTIONAL	-- Need OR
}

InterFreqCarrierFreqInfo-v10j0 ::=	SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL	-- Need OR
}

InterFreqCarrierFreqInfo-v10l0 ::=	SEQUENCE {
	freqBandInfo-v10l0					NS-PmaxList-v10l0			OPTIONAL,	-- Need OR
	multiBandInfoList-v10l0				MultiBandInfoList-v10l0		OPTIONAL	-- Need OR
}

InterFreqCarrierFreqInfo-v1250 ::=		SEQUENCE {
	reducedMeasPerformance-r12		ENUMERATED {true}		OPTIONAL,		-- Need OP
	q-QualMinRSRQ-OnAllSymbols-r12	Q-QualMin-r9					OPTIONAL	-- Cond RSRQ2
}

InterFreqCarrierFreqInfo-r12 ::=		SEQUENCE {
	dl-CarrierFreq-r12					ARFCN-ValueEUTRA-r9,
	q-RxLevMin-r12						Q-RxLevMin,
	p-Max-r12							P-Max							OPTIONAL,		-- Need OP
	t-ReselectionEUTRA-r12				T-Reselection,
	t-ReselectionEUTRA-SF-r12			SpeedStateScaleFactors			OPTIONAL,		-- Need OP
	threshX-High-r12					ReselectionThreshold,
	threshX-Low-r12						ReselectionThreshold,
	allowedMeasBandwidth-r12			AllowedMeasBandwidth,
	presenceAntennaPort1-r12			PresenceAntennaPort1,
	cellReselectionPriority-r12			CellReselectionPriority			OPTIONAL,		-- Need OP
	neighCellConfig-r12					NeighCellConfig,
	q-OffsetFreq-r12					Q-OffsetRange					DEFAULT dB0,
	interFreqNeighCellList-r12			InterFreqNeighCellList			OPTIONAL,		-- Need OR
	interFreqExcludedCellList-r12			InterFreqExcludedCellList			OPTIONAL,		-- Need OR
	q-QualMin-r12						Q-QualMin-r9					OPTIONAL,		-- Need OP
	threshX-Q-r12						SEQUENCE {
		threshX-HighQ-r12					ReselectionThresholdQ-r9,
		threshX-LowQ-r12					ReselectionThresholdQ-r9
	}																	OPTIONAL,	-- Cond RSRQ
	q-QualMinWB-r12						Q-QualMin-r9					OPTIONAL,	-- Cond WB-RSRQ
	multiBandInfoList-r12				MultiBandInfoList-r11			OPTIONAL,	-- Need OR
	reducedMeasPerformance-r12			ENUMERATED {true}				OPTIONAL,	-- Need OP
	q-QualMinRSRQ-OnAllSymbols-r12		Q-QualMin-r9					OPTIONAL,	-- Cond RSRQ2
...
}

InterFreqCarrierFreqInfo-v1310	::=	SEQUENCE {
	cellReselectionSubPriority-r13		CellReselectionSubPriority-r13		OPTIONAL,		-- Need OP
	redistributionInterFreqInfo-r13		RedistributionInterFreqInfo-r13		OPTIONAL, --Need OP
	cellSelectionInfoCE-r13				CellSelectionInfoCE-r13			OPTIONAL,	-- Need OP
	t-ReselectionEUTRA-CE-r13			T-ReselectionEUTRA-CE-r13		OPTIONAL	-- Need OP
}

InterFreqCarrierFreqInfo-v1350	::= SEQUENCE {
	cellSelectionInfoCE1-r13			CellSelectionInfoCE1-r13			OPTIONAL	-- Need OP
}

InterFreqCarrierFreqInfo-v1360	::= SEQUENCE {
	cellSelectionInfoCE1-v1360		CellSelectionInfoCE1-v1360	OPTIONAL	-- Cond QrxlevminCE1
}

InterFreqCarrierFreqInfo-v1530	::= SEQUENCE {
	hsdn-Indication-r15					BOOLEAN,
	interFreqNeighHSDN-CellList-r15		InterFreqNeighHSDN-CellList-r15		OPTIONAL,	-- Need OR
	cellSelectionInfoCE-v1530			CellSelectionInfoCE-v1530			OPTIONAL	-- Need OP
}

InterFreqCarrierFreqInfo-v1610	::= SEQUENCE {
	altCellReselectionPriority-r16		CellReselectionPriority		OPTIONAL,	-- Need OR
	altCellReselectionSubPriority-r16	CellReselectionSubPriority-r13	OPTIONAL,	-- Need OR
	rss-ConfigCarrierInfo-r16				RSS-ConfigCarrierInfo-r16		OPTIONAL,	-- Cond RSS
	interFreqNeighCellList-v1610			InterFreqNeighCellList-v1610	OPTIONAL	-- Cond RSS
}

InterFreqCarrierFreqInfo-v18xy	::= SEQUENCE {

		interFreqNTN-MeasInfo-r18			CHOICE {  
			ntn-NeighCell						SEQUENCE (SIZE(1..maxSat-r18))  OF SatelliteId-r18,
			ntn-TN-NeighCell					SEQUENCE (SIZE(1..maxSat-r18))  OF SatelliteId-r18,
			tn-NeighCell						NULL
		}	OPTIONAL	-- Need OR

}

InterFreqNeighCellList ::=			SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellList-v1610 ::=		SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo-v1610

InterFreqNeighHSDN-CellList-r15 ::= SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellIdRange

InterFreqNeighCellInfo ::=			SEQUENCE {
	physCellId							PhysCellId,
	q-OffsetCell						Q-OffsetRange
}

InterFreqNeighCellInfo-v1610 ::= SEQUENCE {
	rss-MeasPowerBias-r16			RSS-MeasPowerBias-r16
}

InterFreqExcludedCellList ::=			SEQUENCE (SIZE (1..maxExcludedCell)) OF PhysCellIdRange

RedistributionInterFreqInfo-r13 ::=		SEQUENCE {
	redistributionFactorFreq-r13			RedistributionFactor-r13	OPTIONAL,	--Need OP
	redistributionNeighCellList-r13			RedistributionNeighCellList-r13		OPTIONAL	--Need OP
}

RedistributionNeighCellList-r13 ::=		SEQUENCE (SIZE (1..maxCellInter)) OF RedistributionNeighCell-r13

RedistributionNeighCell-r13 ::=		SEQUENCE {
	physCellId-r13									PhysCellId,
	redistributionFactorCell-r13					RedistributionFactor-r13
}

RedistributionFactor-r13 ::=	INTEGER(1..10)

-- ASN1STOP
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5.3.18	T317 expiry
The UE shall:
1>	if in RRC_CONNECTED:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2 and if the UE determines validity duration of the neighbour satellite assistance information has expired, acquire SystemInformationBlockTypeXX (SystemInformationBlockTypeXX-NB in NB-IoT) as specified in 5.2.2
;

Editor’s Note: FFS whether to make it an optional behaviour (i.e. up to UE to reacquire SIBxx).
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers when UL synchronisation is restored.
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) and SystemInformationBlockTypeXX (SystemInformationBlockTypeXX-NB in NB-IoT):
3>	stop timer T318;

NOTE 1:	SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) may be broadcast on a different narrowband or different NB-IoT carrier than the one configured to the UE.
NOTE 2:	The exact time when UL synchronisation is restored (after SystemInformationBlockType31 or SystemInformationBlockType31-NB in NB-IoT is acquired) is left to UE implementation, which can be from the subframe indicated by epochTime and optionally before the subframe indicated by epochTime.
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The UE shall:
1>	in case any DAPS bearer is configured, only the target PCell is considered in the following;
1>	upon T310 expiry; or
1>	upon T312 expiry; or
1>	upon T318 expiry and if SystemInformationBlockType31(-NB) has not been acquired; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or
1>	upon indication from MCG RLC, which is allowed to be send on PCell, that the maximum number of retransmissions has been reached for an SRB or DRB:
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