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In this offline companies are asked to provide their feedback on several questions, to see if a baseline CR is agreeable that allow UE to benefit from utilizing the t-ModeSwitching information signaled in SIB31.  
Discussion 
Re-evaluating access restrictions: the 300-second barring problem
RAN2 agreed (in RAN2#129bis) that the transition time from the normal to the S&F mode is useful to the UE NAS. However, if the AS layer could effectively use this transition time, it would also provide an advantage to Rel-19 UEs that do not support S&F operation. For UEs that do not support S&F operation, including legacy UEs, Rel-19 UEs not supporting the S&F operation, and Rel-19 UEs temporarily disabling the support for the S&F operation, a cell operating in S&F mode is effectively unsuitable. To prevent these UEs from accessing the cell, the network may use legacy barring mechanisms (e.g., cellBarred-NTN or cellBarred) or the UE may implicitly treat the S&F indication as a barring trigger. The network may also set the S&F indication as ‘barred’, to prevent the S&F-capable UEs from accessing the cell, when the cell is operating in the S&F mode.  
According to TS 36.304 [5], if a UE considers a cell as barred, the UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
	5.3.1	Cell status and cell reservations
<irrelevant texts omitted>
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
<irrelevant texts omitted>
-	else
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.



If the network has prohibited the UEs from accessing a cell operating in the S&F mode, the network may want to lift this restriction immediately when the cell reverts to normal mode. However, the 300-second barring rule specified in TS 36.304 prevents these UEs from immediately reconsidering these newly-unbarred cells for selection or reselection.
[bookmark: _Toc210394627][bookmark: _Toc210396020][bookmark: _Toc213258537][bookmark: _Toc219897685][bookmark: _Toc219901265][bookmark: _Toc219904929][bookmark: _Toc220493108]If a UE considers a cell as barred because it's currently operating in S&F mode, the UE is mandated by legacy rules to exclude the cell as a candidate for cell selection/reselection for 300 seconds. This exclusion persists even if the cell reverts to normal mode (and thus becomes suitable again) before the 300 seconds expire.
This behavior is unacceptable in IoT-NTN environments where coverage is often sparse. The barred cell might be the only visible cell. Unnecessarily excluding it leads to prolonged out-of-service periods and severely degrades the user experience. To address this inefficiency, R2-2508308 [1] and R2-2509085 [2] have proposed a modification to the barring behavior for the Rel-19 UEs not supporting the S&F operation. The proposal leverages the deterministic nature of t-ModeSwitching to replace the fixed 300-second timer with a dynamic timer aligned with the satellite's schedule.
[bookmark: _Toc210394628][bookmark: _Toc210396021][bookmark: _Toc213258534][bookmark: _Toc213258595][bookmark: _Toc219897687][bookmark: _Toc219897779][bookmark: _Toc219901267][bookmark: _Toc219904931][bookmark: _Toc220493110]If a Rel-19 UE considers a cell as barred due to the S&F operation, the UE excludes the cell as a candidate for cell selection/reselection only until t-ModeSwitching.

Q1. Companies are invited to provide their position regarding P1 above, and also their feedback regarding the TP in Annex A. 
	Company
	P1 agreeable?
	Comments (also on the TP in Annex A)

	MediaTek
	Yes
	Reasonable UE behaviour, and the TP in Annex A is good.

	QC
	Yes
	Agree on the proposal, but TP needs to be revised further

	HW
	Yes
	Agree on the proposal, but TP needs to be revised further. Respond to ZTE: This is clearly a new scenario for baring, and hence legacy procedure is not applicable. Respond to Xiaomi: it cannot solved by UE implementation either. 

	Xiaomi
	No
	If we go for P1, Rel-19 UEs and legacy UEs will have different procedure, which might cause fairness issue.

	Ericsson
	Yes
	300 seconds is very long and therefore the proposal is helpful.

	Toyota
	Yes
	Agree on the proposal, but TP needs to be further revised.

	ZTE
	No
	t-ModeSwitching is an optional filed.

	CATT
	No
	

	Nokia
	No
	

	Samsung 
	Yes
	This should be still an optional behaviour. TP needs to be revised to reflect the optionality. 

	Sateliot
	Yes
	If t-ModeSwitching is more than 300second, UE shall still follow the legacy procedure (i.e., consider the cell as barred for 300 seconds).

	Nordic
	Yes
	

	Google
	Yes
	

	ASUSTeK
	Yes
	Since the satellite operation mode of the cell is changed after t-ModeSwitching, it is reasonable for the Rel-19 UEs to reconsider the cell.



Cell reselection strategies: triggering measurements
While the previous section addressed the issue of a cell returning to the normal mode (i.e., S&F -> normal), an equally critical issue is discussed in this section for a cell entering the S&F mode (i.e., normal -> S&F). For a UE that does not support S&F, a transition to S&F mode renders the serving cell unsuitable. If the UE waits until the transition actually occurs to react, it will be forced to leave the serving cell and experience a no-service period until the UE can find a suitable cell operating in the normal mode. To maintain service continuity, UE must trigger mobility procedures (measurements and reselection) before the serving cell enters the S&F mode.
Besides, the following NOTE in TS 36.304 [5] allows UE to deprioritize (or even not consider) a cell as a candidate for cell reselection if the cell is operating in the S&F mode. However, if the UE did not trigger neighbor cell measurements before the serving cell enters the S&F mode, the cell reselection procedure will not occur (as there is no neighbor cell measurement result) and hence the new NOTE is not applicable. The UE would end up leaving the serving cell and performing the cell selection procedure instead, which has nothing to do with the new NOTE regarding the cell reselection priority. 
	NOTE:	If the highest ranked cell or best cell according to absolute priority reselection rules is a cell operating in store and forward mode the UE may deprioritise or not consider this cell as candidate cell for cell reselection and may continue considering other cells not operating in store and forward mode for cell reselection.



[bookmark: _Toc219897686][bookmark: _Toc219901266][bookmark: _Toc219904930][bookmark: _Toc220493109]The current measurement rules for cell reselection in TS 36.304 are primarily driven by signal quality thresholds. However, these rules fail to trigger neighbor cell measurements when the serving cell enters the S&F mode. Consequently, the recently introduced NOTE in TS 36.304 is considered incomplete as it does not account for this specific transition.
Therefore, R2-2508308 [1] and R2-2509085 [3] have proposed that a UE not supporting the S&F operation can decide when to trigger the neighbor cell measurements, based on the transition time from the normal mode to the S&F mode. This behaviour mirrors the t-Service mechanism introduced in Rel-18 for "quasi-earth fixed" cells, where UEs are forced to measure and reselect neighbour cells before the cell physically moves away. Here, the trigger is not the loss of coverage, but the operational mode transition of the serving cell. On the other hand, R2-2508836 [4] proposed a relatively “reactive” approach where the UE (not supporting the S&F operation) can trigger the neighbour cell measurement after the serving cell has transitioned to the S&F mode. However, this approach may result in UEs being "trapped" in an incompatible cell. During this period, the UE would be unable to receive paging or complete a UE-initiated NAS procedure, leading to a degraded user experience.
[bookmark: _Toc197633692][bookmark: _Toc197678456][bookmark: _Toc197689725][bookmark: _Toc206077417][bookmark: _Toc206079944][bookmark: _Toc206080022][bookmark: _Toc206080061][bookmark: _Toc206152841][bookmark: _Toc206154473][bookmark: _Toc210394629][bookmark: _Toc210396022][bookmark: _Toc213258535][bookmark: _Toc213258596][bookmark: _Toc219897689][bookmark: _Toc219897781][bookmark: _Toc219901269][bookmark: _Toc219904933][bookmark: _Toc220493112][bookmark: _Toc181196780][bookmark: _Toc181196778]A Rel-19 UE can trigger early measurements for cell reselection based on the transition time from the normal mode to the S&F mode.
Being able to trigger early measurements for cell reselection based on the S&F mode transition time should be an optional capability without RRC signaling, similar to the capability of triggering cell reselection measurements based on t-Service. This capability requires UEs to be able to acquire and understand the S&F related parameters (i.e., sf-OperationMode and t-ModeSwitching) provided in SI, but does not require UEs to support accessing a cell operating in the S&F mode (i.e., UE supporting this optional capability is not mandated to support ntn-SF-Mode-r19). 
[bookmark: _Toc220493113]Being able to trigger early measurements for cell reselection based on the S&F mode transition time is an optional capability without RRC signaling.
Q2. Companies are invited to provide their position regarding P2 and P3 above, and also their feedback regarding the TP in Annex B and C. 
	Company
	P2 agreeable?
	P3 agreeable?
	Comments (also on the TPs in Annex B and C)

	MediaTek
	Yes
	Yes
	We agree with the intention. However, we wonder if the TP in Annex B is needed. If such early measurement is optional capability without RRC signalling, can the early measurement be left for UE implementation?  

	Nokia
	No
	No
	We don’t want to further optimize the Rel-19 UE behaviour.

	Sateliot
	Yes
	Yes
	 

	Samsung
	No
	No
	No need for this further enhancement 

	Xiaomi
	Yes
	Yes
	Adding a note should be sufficient.

	ZTE
	Yes
	No
	Maybe a note should be sufficient.

	Fraunhofer
	Yes
	No
	Maybe a note should be sufficient.

	QC
	Yes
	-
	Can reuse the existing sentence for the new procedure as well as for the new capability. 

	CATT
	No
	No
	Same view as Samsung

	HW
	Yes
	No
	Can try to agree on the P2/P3 first, and then discuss the detailed TP later.

	Ericsson
	Yes
	Yes
	Prefer to have a formal procedure text

	Nordic
	Maybe
	Yes
	Tend to agree with MTK comment. TP in Annex B is not really needed.

	Google
	Yes
	Yes
	

	ASUSTeK
	Yes
	Yes
	Either procedure text or a Note is fine to us.



Conclusion
In this paper, we discuss several leftover issues on the S&F mode transition time. Based on companies’ feedback, we respectfully ask RAN2 to discuss and consider the following proposals. 
Proposal 1.
Proposal 2.
Reference
R2-2508308, Impact of the S&F mode transition time on AS, Google.
R2-2509085, Last remaining open issues for Store and Forward and PWS, Ericsson.
R2-2508955, Discussion on usage of time information for S&F, ASUSTeK.
R2-2508836, Discussion on Store and Forward remaining issues, CMCC.
3GPP TS 36.304 v19.1.0, Technical Specification Group Radio Access Network (E-UTRA); User Equipment (UE) procedures in idle mode.
Annex A: TP for relaxing the access restriction
--------------------------------------------- TP on TS 36.304 v19.1.0 ---------------------------------------------------
[bookmark: _Toc46499531][bookmark: _Toc52492263][bookmark: _Toc201696615]5.3.1	Cell status and cell reservations
Cell status and cell reservations are indicated in the SystemInformationBlockType1 message (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB message) TS 36.331 [3] by means of the following fields:
-	cellBarred (IE type: "barred" or "not barred") 
This field indicates if the cell is barred for connectivity to EPC.
This field is ignored by the UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-IntfMitig while crs-IntfMigitNumPRBs is included in SIB1-BR.
This field is ignored by UEs supporting NTN while cellBarred-NTN is included in SIB1-BR or SIB1-NB.
In case of multiple EPC PLMNs indicated in SIB1/SIB1-BR, this field is common for all EPC PLMNs
NOTE 1:	IAB-MT ignores the cellBarred, cellReservedForOperatorUse, intraFreqReselection and csg-Indication (i.e. treats intraFreqReselection as if it was set to allowed and the csg-Indication as if it was set to FALSE) as defined in TS 36.331 [3].
-	cellBarred-5GC (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to 5GC.
This field is ignored if the UE does not support E-UTRA connected to 5GC or if the UE supports network-based CRS interference mitigation and nw-BasedCRS-InterferenceMitigation is included in SystemInformationBlockType1.
In case of multiple 5GC PLMNs indicated in SIB1, this field is common for all 5GC PLMNs.
-	cellReservedForOperatorUse (IE type: "reserved" or "not reserved")
This field indicates if the cell is reserved for operator use.
This field is ignored by the UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-IntfMitig while crs-IntfMigitNumPRBs is included in SIB1-BR. 
In case of multiple EPC or 5GC PLMNs indicated in SIB1/SIB1-BR, this field is specified per EPC or 5GC PLMN.
-	cellBarred-CRS (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to EPC for UEs supporting network-based CRS interference mitigation.
barred means the cell is barred for UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. For BL UEs or UEs in CE capable of ce-CRS-IntfMitig, barred means the cell is barred while crs-IntfMitigNumPRBs is included in SIB1-BR.
This field is ignored by the UE if the UE does not support CRS interference mitigation or while crs-IntfMitigConfig is not included in SIB1 (SIB1-BR for BL UEs or UEs in CE).
In case of multiple PLMNs indicated in SIB1/SIB1-BR, this field is common for all PLMNs.
-	cellBarred-5GC-CRS (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to 5GC for UEs supporting network-based CRS interference mitigation.
This field is ignored if the UE does not support E-UTRA connected to 5GC or network-based CRS interference mitigation.
In case of multiple 5GC PLMNs indicated in SIB1, this field is common for all 5GC PLMNs.
-	cellReservedForOperatorUse-CRS (IE type: "reserved" or "not reserved")
This field indicates if the cell is reserved for operator use for UEs supporting network-based CRS interference mitigation.
reserved means the cell is "reserved" for operator use for UEs supporting crs-IntfMitig while crs-IntfMitigEnabled is included in SIB1. 
For BL UEs or UEs in CE capable of ce-CRS-IntfMitig, reserved means the cell is "reserved" for operator use while crs-IntfMitigNumPRBs is included in SIB1-BR.
This field is ignored if the UE does not support CRS interference mitigation or while crs-IntfMitigConfig is not included in SIB1 (SIB1-BR for BL UEs or UEs in CE).
In case of multiple PLMNs indicated in SIB1/SIB1-BR, this field is specified per PLMN.
-	iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is specified per PLMN. This field indicates if the cell is barred for IAB node or the cell does not support IAB node, or both. When this field is absent, the IAB node shall treat this cell as if cell status is barred.
-	cellBarred-NTN (IE type: "barred" or "not barred")
This field indicates if the cell is barred for connectivity to EPC via NTN.
This field is ignored if the UE does not support NTN connectivity. This field is ignored by the UE supporting store and forward operation for NTN while sf-OperationMode is included in SIB1-BR or SIB1-NB.
-	sf-OperationMode (IE type: "barred" or "not barred")
Presence of this field indicates that the cell is operating in store and forward mode. This field indicates if the cell is barred for connectivity to EPC via NTN for connectivity to EPC via NTN for store and forward operation. This field is ignored if the UE does not support store and forward operation.
The following description for handling of barred and reserved cells is per CN type. If the UE supports more than one CN type, the UE shall only exclude a cell as candidate for selection/reselection if it is excluded for both CN types.
NOTE 2:	Fields cellBarred-CRS and cellReservedForOperatorUse-CRS are not indicated in SystemInformationBlockType1-NB
When cell status is indicated as "not barred" and "not reserved" for operator use,
-	All UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN,
-	UEs assigned to Access Class 11 or 15 (or corresponding Access Identity) operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to "reserved".
-	UEs assigned to an Access Class in the range of 0 to 9 (or corresponding Access Identity 0), 12 to 14 (or corresponding Access Identity) or to Access Identity 1, 2 or 3 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 3:	ACs 11, 15 (or corresponding Access Identity) are only valid for use in the HPLMN/ EHPLMN; ACs 12, 13, 14 (or corresponding Access Identity) are only valid for use in the home country TS 22.011 [4].
NOTE 4:	Access Identities 1, 2 are valid in the PLMNs as specified in TS 22.261 [41].
NOTE 5:	Access Identity 3 is only valid for PLMNs that indicate to potential Disaster Inbound Roamers that the UEs can access the PLMN as specified in TS 22.261 [41].
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall consider other cells for cell selection/reselection according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MasterInformationBlock (or MasterInformationBlock-NB), the SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB), the SystemInformationBlockType2 (or SystemInformationBlockType2-NB) or SystemInformationBlockType31 (or SystemInformationBlockType31-NB) if broadcasted for UEs supporting NTN:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	the UE may select the same cell in normal coverage if the UE was barred in the cell due to being unable to acquire MasterInformationBlock, SystemInformationBlockType1-BR, or SystemInformationBlockType2 in enhanced coverage, but was able to acquire MasterInformationBlock, SystemInformationBlockType1, and SystemInformationBlockType2 in normal coverage, if the selection criteria are fulfilled.
-	the UE may select the same cell in enhanced coverage if the UE was barred in the cell due to being unable to acquire MasterInformationBlock, SystemInformationBlockType1, or SystemInformationBlockType2 in normal coverage, but was able to acquire MasterInformationBlock, SystemInformationBlockType1-BR, and SystemInformationBlockType2, if the selection criteria are fulfilled.
-	else
-	If the cell is a CSG cell:
-	the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.
-	else
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds, or until t-ModeSwitching if related barring applies. 
-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 (or SystemInformationBlockType1-BR message or SystemInformationBlockType1-NB) message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;
-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds, or until t-ModeSwitching if related barring applies.
The cell selection of another cell may also include a change of RAT or, if the previous and selected cell are both E-UTRA cells, a change of the CN type.
Annex B: TP for triggering the measurement for cell reselection
[bookmark: _Toc20486720][bookmark: _Toc29342012][bookmark: _Toc29343151][bookmark: _Toc36566399][bookmark: _Toc36809806][bookmark: _Toc36846170][bookmark: _Toc36938823][bookmark: _Toc37081802][bookmark: _Toc46480425][bookmark: _Toc46481659][bookmark: _Toc46482893][bookmark: _Toc185640048][bookmark: _Toc193473730]--------------------------------------------- TP on TS 36.304 v19.1.0 ---------------------------------------------------
[bookmark: _Toc29237897][bookmark: _Toc37235796][bookmark: _Toc46499502][bookmark: _Toc52492234][bookmark: _Toc201696586]5.2.4.2	Measurement rules for cell re-selection
For NB-IoT measurement rules for cell re-selection is defined in clause 5.2.4.2.a.
When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided by the serving cell.
Following rules are used by the UE to limit needed measurements:
-	If the measurements are performed using RSS as specified in [10] and the serving cell fulfils Srxlev > SIntraSearchP:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlockType31, and if the UE has obtained its location information:
-	If referenceLocation is set to fixedReferenceLocation and if the UE supports location-based measurement initiation (quasi-)Earth for fixed cell, referenceLocation is used as serving cell reference location.
-	If the distance between the UE and the serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	If referenceLocation is set to movingReferenceLocation and if the UE supports location-based measurement initiation for Earth moving cell, the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between the UE and the serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Else if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlockType31, and if the UE has obtained its location information:
-	If referenceLocation is set to fixedReferenceLocation and if the UE supports location-based measurement initiation for (quasi-)Earth fixed cell, the referenceLocation is used as serving cell reference location.
-	If the distance between the UE and the serving cell reference location, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	If referenceLocation is set to movingReferenceLocation and if the UE supports location-based measurement initiation for Earth moving cell, the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between the UE and the serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for E-UTRAN inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to TS 36.133 [10].
-	For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:
-	If the measurements are performed using RSS as specified in [10] and the serving cell fulfils Srxlev > SnonIntraSearchP:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlockType31, and if the UE has obtained its location:
-	If referenceLocation is set to fixedReferenceLocation and if the UE supports location-based measurement initiation for (quasi-)Earth fixed cell, the referenceLocation is used as serving cell reference location. The referenceLocation is used as serving cell reference location.
-	If the distance between the UE and serving cell reference location is shorter than distanceThresh the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 36.133 [10].
-	If referenceLocation is set to movingReferenceLocation and if the UE supports location-based measurement initiation for Earth moving cell, the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between the UE and serving cell reference location is shorter than distanceThresh the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 36.133 [10].
-	Else, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlockType31, and if the UE supports location-based measurement initiation and has obtained its location:
-	If referenceLocation is set to fixedReferenceLocation and UE supports location-based measurement initiation for (quasi-)Earth fixed cell, the referenceLocation is used as serving cell reference location.
-	If the distance between the UE and serving cell reference location is shorter than distanceThresh, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 36.133 [10].
-	If referenceLocation is set to movingReferenceLocation and UE supports location-based measurement initiation for Earth moving cell, the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between the UE and serving cell reference location is shorter than distanceThresh, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 36.133 [10].
-	Else, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Else, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 36.133 [10].
-	If the UE supports relaxed monitoring and s-SearchDeltaP is present in SystemInformationBlockType3, the UE may further limit the needed measurements, as specified in clause 5.2.4.12.
If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless of the distance between the UE and serving cell reference location, and regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The exact time to start measurements before t-Service is up to UE implementation and t-ServiceStartNeigh if present in SystemInformationBlockType33 may be used to decide on when to start measurements. UE shall perform measurements of higher priority inter-frequencies or inter-RAT frequencies regardless of the remaining service time of the serving cell.
If t-ModeSwitching is present in SystemInformationBlockType31 of the serving cell and sf-OperationMode is absent in SystemInformationBlockType1 of the serving cell, UE supporting the cell reselection measurements triggering based on the S&F mode switching time shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-ModeSwitching regardless of the distance between the UE and serving cell reference location, and regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The exact time to start measurements before t-ModeSwitching is up to UE implementation and t-ServiceStartNeigh if present in SystemInformationBlockType33 may be used to decide on when to start measurements.

5.2.4.2a	Measurement rules for cell re-selection for NB-IoT
When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided by the serving cell.
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlock31-NB, and if the UE has obtained its location:
-	If referenceLocation is set to fixedReferenceLocation and the UE supports location-based measurement initiation for (quasi-)Earth fixed cell, the referenceLocation is used as serving cell reference location.
-	If the distance between UE and serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	If referenceLocation is set to movingReferenceLocation and the UE supports location-based measurement initiation for Earth moving cell the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between UE and serving cell reference location is shorter than distanceThresh, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE shall perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Else, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NB-IoT inter-frequencies which are indicated in system information:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP:
-	If distanceThresh and referenceLocation are broadcast in SystemInformationBlock31-NB, and if the UE supports location-based measurement initiation and has obtained its location:
-	If referenceLocation is set to fixedReferenceLocation and the UE supports location-based measurement initiation for (quasi-)Earth fixed cell, the referenceLocation is used as serving cell reference location.
-	If the distance between UE and serving cell location is shorter than distanceThresh, the UE may choose not to perform inter-frequency measurements.
-	Else, the UE shall perform inter-frequency measurements.
-	If referenceLocation is set to movingReferenceLocation and the UE supports location-based measurement initiation for Earth moving cell the UE derives the serving cell reference location based on ephemeris, epochTime and referenceLocation.
-	If the distance between the UE and serving cell reference location is shorter than distanceThresh, the UE may choose not to perform inter-frequency measurements.
-	Else, the UE shall perform inter-frequency measurements.
-	Else, the UE may choose not to perform inter-frequency measurements.
-	Else, the UE may choose not to perform inter-frequency measurements.
-	Otherwise, the UE shall perform inter-frequency measurements.
-	If the UE supports relaxed monitoring and s-SearchDeltaP is present in SystemInformationBlockType3-NB, the UE may further limit the needed measurements, as specified in clause 5.2.4.12.
If t-Service is present in SystemInformationBlockType3-NB of the serving cell, UE shall perform intra-frequency or inter-frequency measurements before the time t-Service regardless of the distance between UE and serving cell reference location, and regardless whether the serving cell fulfils Srxlev > SIntraSearchP or Srxlev > SnonIntraSearchP. The exact time to start measurements before t-Service is up to UE implementation and t-ServiceStartNeigh if present in SystemInformationBlockType33-NB may be used to decide on when to start measurements.
If t-ModeSwitching is present in SystemInformationBlockType31-NB of the serving cell and sf-OperationMode is absent in SystemInformationBlockType1-NB of the serving cell, UE supporting the cell reselection measurements triggering based on the S&F mode switching time shall perform intra-frequency or inter-frequency measurements before the time t-ModeSwitching regardless of the distance between the UE and serving cell reference location, and regardless whether the serving cell fulfils Srxlev > SIntraSearchP or Srxlev > SnonIntraSearchP. The exact time to start measurements before t-ModeSwitching is up to UE implementation and t-ServiceStartNeigh if present in SystemInformationBlockType33-NB may be used to decide on when to start measurements.
Annex C: TP for triggering the measurement for cell reselection
--------------------------------------------- TP on TS 36.306 v19.1.0 ---------------------------------------------------
[bookmark: _Toc219246272]6.19	IoT NTN Features
[bookmark: _Toc219246273]6.19.1	Cell reselection measurements triggering based on service time
It is optional for UE camped on NTN cell to support triggering of early cell reselection measurements based on the service time broadcasted by the cell as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246274]6.19.2	Discontinuous coverage
It is optional for a UE camped on NTN cell to support discontinuous coverage as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246275]6.19.3	Early RLF triggering based on service time
It is optional for UE in RRC_CONNECTED in an NTN cell to support triggering of RLF upon reaching the service time broadcasted for the serving cell as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246276]6.19.4	Neighbour cell measurements based on service start time of the neighbour cell
It is optional for UE camped on NTN cell to support NTN neighbour cell measurements based on the service start time of the neighbour cell broadcasted by the serving cell as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246277]6.19.5	UE autonomous release based on service time
It is optional for UE in RRC_CONNECTED in an NTN cell to go to RRC_IDLE after RLF is triggered if the UE determines by implementation there is not enough time to finish the procedure of reestablishment due to the discontinuous coverage as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246278]6.19.6	Cell reselection measurements triggering based on location for (quasi-)fixed cell
It is optional for UE camped on NTN (quasi-)earth fixed cell to support triggering of early cell reselection measurements based on the reference location broadcasted by the cell as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246279]6.19.7	Cell reselection measurements triggering based on location for earth moving cell
It is optional for UE camped on NTN earth moving cell to support triggering of early cell reselection measurements based on the reference location and associated reference time and ephemeris broadcasted by the cell as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246280]6.19.8	GNSS measurements during inactive time
It is optional for UE in RRC_CONNECTED in an NTN cell to perform GNSS measurements during inactive time of a C-DRX cycle. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246281]6.19.9	SystemInformationBlockType33(-NB) reception in a TN cell
It is optional for a UE in RRC_IDLE to support the reception of SystemInformationBlockType33(-NB) in a TN cell as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246282]6.19.10	Inband operation with NR NTN
It is optional for a UE to support inband operation with NR NTN as specified in TS 36.102 [43]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17 and any ue-Category-NB.
[bookmark: _Toc185280397][bookmark: _Toc219246283]6.19.11	MO-CB-Msg3-EDT for Control Plane CIoT EPS Optimization
It is optional for UE to support MO contention-based Msg3 EDT for Control Plane CIoT EPS optimizations as specified in TS 36.300 [30]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17. This field is not applicable for UEs operating in coverage enhancement mode B.
[bookmark: _Toc219246284][bookmark: _Toc185280366]6.19.12	MT-CB-Msg3-EDT for Control Plane CIoT EPS Optimization
It is optional for UE to support MT contention-based Msg3 EDT for Control Plane CIoT EPS optimizations as specified in TS 36.300 [30]. If the UE supports 'MT-CB-Msg3-EDT for Control Plane CIoT EPS Optimisation' it shall support 'MO-CB-Msg3-EDT for Control Plane CIoT EPS Optimisation' as described in clause 6.19.11. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17. This field is not applicable for UEs operating in coverage enhancement mode B.
[bookmark: _Toc219246285]6.19.13	MT-CB-Msg3-EDT for User Plane CIoT EPS Optimization
It is optional for UE to support MT contention-based Msg3 EDT for User Plane CIoT EPS optimizations as specified in TS 36.300 [30]. If the UE supports 'MT-CB-Msg3-EDT for User Plane CIoT EPS Optimisation' it shall support 'ntn-MO-CB-Msg3-EDT-UP-r19' as described in clause 4.3.38.39. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17. This field is not applicable for UEs operating in coverage enhancement mode B.
[bookmark: _Toc219246286]6.19.14	Geofencing of PWS message
It is optional for a PWS-capable UE to support Geofencing information as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.
[bookmark: _Toc219246287]6.19.15	Inter-RAT cell selection to NB-IoT NTN
It is optional for UE to support inter-RAT cell selection to an NB-IoT NTN cell using the satellite assistance information in system information as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17 and any ue-Category-NB.
[bookmark: _Toc219246288]6.19.16	Inter-RAT cell selection to NR NTN
It is optional for a UE to support assistance information for inter-RAT cell selection to NR NTN as specified in TS 36.331 [5]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17. 
6.19.x	Cell reselection measurements triggering based on the S&F mode switching time
It is optional for UE camped on NTN cell to support triggering of early cell reselection measurements based on the S&F mode switching time broadcasted by the cell as specified in TS 36.304 [14]. This feature is only applicable if the UE supports ntn-Connectivity-EPC-r17.

