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	Reason for change:
	Introduction of Release-18 enhancement for IoT-NTN

	
	

	Summary of change:
	This running CR captures the following RAN2 agreements related to the idle mode procedure for IoT-NTN until RAN2-122.

RAN2-123	Comment by RAN2-123: Changes related to this agreement is already captured in earlier version. Please comment if further updates needed. The optionality of GNSS location update is already covered. 

The parameters referred in SIB31 for location based triggering is confirmed. [] is removed inline with RRC CR.
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.

RAN2-122

R18 location and time-based trigger for measurements (for connected mode and for idle) apply to both NB-IoT and eMTC.

RAN2-121-bis
1.	For eMTC NTN, for fixed cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN)
2.	For eMTC NTN, for moving cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN). FFS whether to consider a solution that does not require UE to update the GNSS for this same as in connected mode



	
	

	Consequences if not approved:
	No support for Release-18 enhancements for NTN in IoT

	
	

	Clauses affected:
	5.2.4.2,5.2.4.2a.7.X	Comment by Ericsson - Ignacio: Changes to the section "5.2.4.7 Cell reselection parameters in system information broadcasts" are also needed.	Comment by Nokia: This section only includes parameters that impacts the cell reselection procedure itself. New SIBXX is optional and carry information about ephemeris related parameters. We can discuss during next meeting the changes needed here.
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[bookmark: _Toc29242957][bookmark: _Toc37256214][bookmark: _Toc37256368][bookmark: _Toc46500307][bookmark: _Toc52536216][bookmark: _Toc131026943]Start of changes
[bookmark: _Toc29237897][bookmark: _Toc37235796][bookmark: _Toc46499502][bookmark: _Toc52492234][bookmark: _Toc130934836]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.	Comment by vivo (Stephen): Editorial comments:
“are” should be used corresponding to “rules” ahead.	Comment by Nokia: OK. It is legacy correction will update.
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: :, the UE may choose not to perform intra-frequency measurements.	Comment by vivo (Stephen): There are duplicated “:” herein. The first one should be removed.	Comment by Nokia: OK
-	If distanceThresh and referenceLocation are broadcasted in SIB31, and if UE supports location-based measurement initiation and has obtained its location information:	Comment by vivo (Stephen): The modelling herein should be similar to NR-NTN 38.304 running CR (as per the agreement below), that is having two separate conditions for quasi-Earth-fixed system and Earth-moving system , respectively. (also two separate IEs for reference location (i.e. referenceLocation and movingReferenceLocation) should be used)).

Agreement:
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	Comment by OPPO - Haitao: For IoT-NTN, we suggest not to re-use the spec text similar to NR-NTN 38304 running CR directly, since it would introduce too much redundant text.

A better way forward is that we have a general spec text common for both quasi-earth fixed system and earth moving system. 
And then we may say that for quasi-earth fixed system the reference location is [referenceLocation] broadcasted directly in SIB31, while for earth moving system the reference location is derived based on [movingReferenceLocation], epherimes and epochTime broadcasted in SIB31.

The first sentence could then start with: If either referenceLocation or moReferenceLocation, and distanceThreshold are broadcasted in SIB31…

This suggestion applies to the following procedure text related to location-based measurement initiation
	Comment by Ericsson - Ignacio: We understand there will be separate UE capabilities for the quasi-Earth and moving cell case. Suggest to clarify or capture in FFS.	Comment by Nokia: Agree with Ericsson. RRC CR still refers to single parameter for referenceLocation. Also UE capability to be considered. Will include note for update in next meeting
-  If the distance between 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.	Comment by Ericsson - Ignacio: This comment applies to all the section. Follow 3GPP styles, use "tabs" instead of spaces for indentation
-	Else if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ :, the UE may choose not to perform intra-frequency measurements.
-	If distanceThresh  and referenceLocation  [reference location] are broadcasted in SIB31, and if UE supports location-based measurement initiation and has obtained its location information:
-  If the distance between 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.
-	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:, 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.
-	If distanceThresh and referenceLocation  are broadcasted in SIB31, and if UE supports location-based measurement initiation and has obtained its location:
-	If the distance between 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.
.	Comment by Ericsson - Ignacio: Unnecessary space, remove
- 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, 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:, 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.
- 	If distanceThresh and referenceLocation are broadcasted in SIB31, and if UE supports location-based measurement initiation and has obtained its location:
 - 	If the distance between 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, 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.
[bookmark: _Toc29237898][bookmark: _Toc37235797][bookmark: _Toc46499503][bookmark: _Toc52492235]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 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. UE shall perform measurements of higher priority inter-frequencies or inter-RAT frequencies regardless of the remaining service time of the serving cell.
Editor Note: When evaluating the location-based measurement initiation for earth moving cell, the current serving cell reference location is derived based on the ephemeris and [referenceLocationInfo ] by UE implementation.
	Comment by RAN2-123: As there was no further discussion in RAN2-123 to remove the RSS condition check, this EN is removed. In Rapporteur view support of RSS measurements is option for NB-IoT-NTN UE as similar to NB-IoT UE, so no specific changes needed.	Comment by Jonas Sedin - Samsung: I think we can keep the editors note, as we want to continue to check. Reason it was not discussed is likely because companies forgot about it, and we do not have an explicit agreement to support RSS in IoT NTN. Our concern is that there may be extra specification effort in RAN2 or RAN4 by supporting this.  	Comment by Nokia: OK
[bookmark: _Toc130934837]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 , the UE may choose not to perform intra-frequency measurements.
- If distanceThresh and referenceLocation are broadcasted in SystemInformationBlock31-NB, and if UE supports location-based measurement initiation and has obtained its location:	Comment by vivo (Stephen): The modelling herein should be similar to NR-NTN 38.304 running CR (as per the agreement below), that is having two separate conditions for quasi-Earth-fixed system and Earth-moving system , respectively. (also two separate IEs for reference location (i.e. referenceLocation and movingReferenceLocation) should be used)).

Agreement:
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	Comment by Ericsson - Ignacio: Agree with Vivo. They might need separate capabilities.
- 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.
-	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:, the UE may choose not to perform inter-frequency measurements.
- If distanceThresh and referenceLocation are broadcasted in SystemInformationBlock31-NB, and if UE supports location-based measurement initiation and has obtained its 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 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 whether the serving cell fulfils Srxlev > SIntraSearchP or Srxlev > SnonIntraSearchP. The exact time to start measurements before t-Service is up to UE implementation.
Editor Note: When evaluating the distance-based condition, the current serving cell reference location is derived based on the ephemeris and [referenceLocationInfo ] by UE implementation.	Comment by Ericsson - Ignacio: Same comment as above	Comment by Nokia: OK

Next Change
[bookmark: _Toc130934891]
7.X	Paging Reception with Discontinuous coverage Enhancements	Comment by RAN2-123: Placeholder to capture RAN2 changes if any related to paging reception changes due to NAS features of DC prediction and paging reception enhancements based on the same. 	Comment by Ericsson - Ignacio: Regardless SA2 response, RAN2 first needs to take firm agreements on the problem and a solution.  Remove this placeholder as nothing has been agreed yet.	Comment by Jonas Sedin - Samsung: Agree with Ericsson. At least we should have an agreement that something will be introduced, which we do not have. 	Comment by Nokia: Thanks for comments. This was introduced to get company views on the need for changes to this section. We can introduce in later meetings based on RAN2 agreement
Editor Note: UE changes for paging reception based on its awareness of in-coverage and out-of-coverage from upper layer. FFS updates based on SA2 LS Response or SA2 CR for this functionality.

End of changes	Comment by vivo (Stephen): End of changes is missing.

