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	Reason for change:
	1) It is not clear whether the distance refers to Spherical distance or Euclidean distance.
2) It is not clear how to perform the cell measurement if the network does not provide the ephemeris information of neighbour cell.
3) It is not clear how to perform the location based measurement.
4) RAN2 has agreed that the time based measurement is also applicable for feeder link switchover case for cell reselection.

	
	

	Summary of change:
	1) Clarify the distance refers to Euclidean distance similar as NR NTN.
2) Clarify it is up to UE implementation whether to perform NTN neighbour cell measurements if the network does not provide the ephemeris information of this neighbour cell.
3) Clarify the reference location refer to the location at the epoch time.
4) [bookmark: _GoBack]Clarify that the time based measurement may be applicable for the feeder link switchover for cell (re)selection.

	
	

	Consequences if not approved:
	It is unclear how to perform the measurement in IoT NTN.
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[bookmark: OLE_LINK465][bookmark: _Toc12750905][bookmark: _Toc37093387][bookmark: OLE_LINK464][bookmark: _Toc46509451][bookmark: _Toc29382270][bookmark: _Toc139032254][bookmark: _Toc139032276][bookmark: _Toc131065368][bookmark: _Toc131064883][bookmark: _Toc60777158][bookmark: _Toc131064914][bookmark: _Toc60777187][bookmark: _Toc124712985][bookmark: _Hlk54206873]<Start of modification>
[bookmark: _Toc156248910]23.21	Support for BL UEs, UEs in enhanced coverage and NB-IoT UEs over Non-Terrestrial Networks
[bookmark: _Toc156248911]23.21.1	General
Support for BL UEs, UEs in enhanced coverage and NB-IoT UEs over Non-Terrestrial Networks (see clause 4.12) is only applicable to E-UTRA connected to EPC. UEs not supporting NTN are barred from accessing an NTN cell.
In NTN, only BL UEs, UEs in enhanced coverage and NB-IoT UEs with GNSS capability are supported in this release of the specification.
To accommodate long propagation delays in NTN, increased timer values and window sizes, or delayed starting times are supported for the physical layer and for higher layers.
UL segmented transmission is supported for UL transmission with repetitions. The UE shall apply UE pre-compensation per segment of UL transmission of PUSCH/PUCCH/PRACH for BL UEs or UEs in enhanced coverage and NPUSCH/NPRACH for NB-IoT UEs from one segment to the next segment.
In this release of the specification, NTN is only applicable to FDD system.
In NTN, the distance refers to Euclidean distance.

<Next modification>

[bookmark: _Toc156248916]23.21.4	Mobility Management
[bookmark: _Toc156248917]23.21.4.1	Mobility Management in ECM-IDLE
The principles described in clause 10.1.1 apply in NTN unless specified otherwise hereafter.
The network may broadcast more than one TAC per PLMN in an NTN cell. The AS layer indicates all received TACs for the selected PLMN to the NAS layer. The network may update the UEs upon TAC removal. UEs may by UE implementation also check whether a TAC has been removed.
For quasi-Earth-fixed cells, timing information on when the cell is going to stop serving the area may be broadcast by the network. This may be used by the UE to start measurements on neighbour cells before the broadcast stop time of the serving cell, while the exact start of the measurements is up to UE implementation.
Initiation of measurements based on location and time is supported for cell reselection.
[bookmark: _Toc156248918]23.21.4.2	Mobility Management in ECM-CONNECTED
Radio link failure and RRC connection re-establishment are supported in NTN. The principles described in clause 10.1.6 apply unless specified otherwise. The principles described in clause 10.1.2 apply to NTN unless specified otherwise.
To enable mobility in NTN, the network provides target cell NTN payload assistance information needed to access the NTN cell in the handover command.
Conditional handover is supported for BL UEs and UEs in enhanced coverage.
When operating in NTNs the following additional trigger conditions upon which UE may execute CHO to a candidate cell are supported, as defined in TS 36.331 [16]:
-	The RRM measurement-based event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
It is up to UE implementation how the UE evaluates the time-based or location-based trigger condition together with the RRM measurement-based event.
When time-based trigger condition is used, the source eNB should consider the time indicated to the UE to decide when to start the early data forwarding to the target eNB.
When a time-based trigger condition is used, the source eNB may signal the corresponding parameters to a single target eNB via the Source eNB to Target eNB Transparent Container in an S1-based handover, see TS 23.401 [17]. The source eNB signals the corresponding CHO configuration to the UE in the RRC Connection Reconfiguration message during handover execution.
[bookmark: _Toc156248919]23.21.4.3	Measurements
The principles described in clause 10.1.3.0 apply in NTN unless specified otherwise.
To enable measurements, the network may provide neighbouring cell assistance information via system information.
The following can optionally be used for measurements on neighbour cells in RRC_IDLE as specified in TS 36.331 [16]:
-	The timing and location information associated to the serving cell provided in SIB3 and SIB31;
-	Timing information when the neighbour cell starts serving the current geographical area;
-	Location information refers:
-	In the quasi-Earth fixed cell scenario, to the reference location of the serving cell and a distance threshold to the reference location.
-	In the Earth moving cell scenario, to the reference location of the serving cell at the epoch time and a distance threshold to the reference location.
-	Location information referring to the reference location of the serving cell and a distance threshold to the reference location.
The following measurement triggers can be configured in RRC_CONNECTED for the purpose of RRC reestablishment or handover as specified in TS 36.331 [16]:
-	A time-based trigger condition;
-	A location-based trigger condition.
The time-based measurement initiation may be applicable for the feeder link switchover case for cell (re)selection.
For a UE in Idle mode, it's up to UE implementation whether to perform NTN neighbour cell measurements on a cell indicated in SIB3/SIB5 but not included in SIB33.
For a UE in Connected mode, it's up to UE implementation whether to perform NTN neighbour cell measurements on a cell included in the measurement configuration but not included in SIB33.

<End of modification>



