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1. Introduction

The Rel-17 New Study WID on NB-IoT/eMTC support for NTN have been approved in RAN#86[1]. The following objective is included in the study WID:

	The second objective is, for the above identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items: 

-
Aspects related to random access procedure/signals [RAN1, RAN2]

-
Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]

-
Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]

-    Aspects related to HARQ operation [RAN2, RAN1]

-
General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]

-
RAN2 aspects related to idle mode and connected mode mobility [RAN2]

-
RLF-based for NB-IoT

-
Handover-based for eMTC

-
System information enhancements [RAN2]

-
Tracking area enhancements [RAN2]


In TR 38.821[2], the study outputs of NR NTN have been captured. In RAN2 #111e meeting [3], some agreements for NR NTN have been approved. Based on which, we will discuss the issues related to NB-IoT/eMTC support for NTN and possible solutions. 
2. Discussion

2.1. User plane enhancements

2.1.1. Aspects related to random access procedure/signals

The PRACH capacity is determined by the PRACH periodicity, UE density and the cell size. As mentioned in 38.821, in NR NTN,“If the RO periodicity is not long enough, as shown in Figure 7.2.1.1.1.2-2, the preamble receiving windows for two consecutive ROs maybe overlapped with each other, making it difficult for the network to link the received preamble to the corresponding RO”, therefore, for a typical GEO cell (1000km in size), the time interval between two consecutive RO should be larger than 6.44ms and for a typical GEO cell (500km in size), the time interval between two consecutive RO should be larger than 3.26ms. While for a typical LEO cell (200km or 100km in size), the time interval between two consecutive RO should be larger than 1.308ms or 0.654ms, respectively. 

For NB-IoT, the periodicity of PRACH is larger than 40ms that can help to avoid the overlapped preamble receiving for the network. But for eMTC over NTN, the limitation of PRACH periodicity should be considered. Moreover, in NTN, the cell size is extended to 1000km. While in IoT, the maximum cell coverage only reaches 100km. For eMTC/NB-IoT over NTN, in order to support such large cell coverage, the PRACH capacity of eMTC/NB-IoT should be double check.

Proposal 1: For eMTC/NB-IoT over NTN, the PRACH capacity should be double check to see whether they can support the large cell size of GEO/LEO.
In eMTC/NB-IoT, after transmitting the Random Access Preamble (Msg1), the UE monitors the PDCCH for the Random Access Response (RAR) message (Msg2). The response window (ra-ResponseWindow) starts at a determined time interval (3 subframes for eMTC, 4 or 41 subframes for NB-IoT) after the preamble transmission. In NTN, the propagation delay is much larger, so the RAR cannot be received by the UE with the legacy specified time interval. In RAN2#111e [3], an agreement has been reached for NR NTN: “From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.” Hence, similar as NR NTN, to introduce an offset for the start of the ra-ResponseWindow for eMTC/NB-IoT over NTN could be considered. 

Moreover, in NR NTN, the offset value may be broadcasted by the network or estimated by UE optionally according to 38.821. This method is also applicable to eMTC/NB-IoT over NTN. But, considering eMTC/NB-IoT UEs are the low-end product, the accuracy of estimation and the switching time from downlink to uplink have impacts on the offset value for eMTC/NB-IoT over NTN. Hence, the offset value of NR NTN couldn’t be reused directly for eMTC/NB-IoT over NTN.
Proposal 2a: Introduce an offset for the start of the ra-ResponseWindow for eMTC/NB-IoT over NTN.

Proposal 2b: The offset value of NR NTN may not be reused directly for eMTC/NB-IoT over NTN. Further check is needed.

As mentioned in 38.821, in NR NTN, “for UE with location information, if the exact round trip delay can be estimated as an offset to delay the ra-ResponseWindow, there appears to be no need for extending the ra-ResponseWindow.” Otherwise, it is necessary for UE to extend the ra-ResponseWindow to avoid missing RAR. Moreover, if more repetition transmission of PDCCH would be supported for eMTC/NB-IoT over NTN, extending the length of the ra-ResponseWindow may be unavoidable. 

Proposal 3: RAN2 discuss whether to extend the length of the ra-ResponseWindow for eMTC/NB-IoT over NTN.
Generally, the ra-ResponseWindow of UEs with the same RA-RNTI can’t overlap. If not, UE can’t distinguish its own RAR between the RARs scrambled with same RA-RNTI. But if the ra-ResponseWindow for eMTC/NB-IoT over NTN would be extended, the ra-ResponseWindow of UEs with the same RA-RNTI may overlap. In 38.821, two methods are considered to distinguish RAR for NR NTN: introducing LSBs of SFN in Msg2 or modifying the RA-RNTI calculation formula. For eMTC/NB-IoT over NTN, those methods also can be discussed.
Proposal 4: If the ra-ResponseWindow for eMTC/NB-IoT over NTN would be extended, RAN2 further discuss whether to modify the RA-RNTI calculation formula or introduce LSBs of SFN into Msg2 for eMTC/NB-IoT over NTN.

Similar as the issue of the ra-ResponseWindow, due to the large propagation delay in NTN, the contention resolution identity reception in eMTC/NB-IoT over NTN may also need enhancement. In RAN2#111e [3], an agreement has been reached for NR NTN: “An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.” Hence, an offset for the start of the ra-ContentionResolutionTimer also can be applicable to eMTC/NB-IoT over NTN and the offset may be broadcasted by the network. The way to determine the offset value in NR NTN can be reused for eMTC/NB-IoT over NTN. Moverover, similarly as that for ra-ResponseWindow, the offset value of NR NTN may not be reused directly for eMTC/NB-IoT over NTN.
Proposal 5a: Introduce an offset for the start of the ra-ContentionResolutionTimer for eMTC/NB-IoT over NTN.

Proposal 5b: The offset value of NR NTN may not be reused directly for eMTC/NB-IoT over NTN. Further check is needed.

As mentioned in 38.821, the maximum configurable value of ra-ContentionResolutionTimer is large enough to cover the round trip delay in NTN. For eMTC/NB-IoT over NTN, considering the possible large repetitions for transmission and retransmission, the length of ra-ContentionResolutionTimer may need to be extended.

Proposal 6: For eMTC/NB-IoT over NTN, RAN2 discuss whether to extend the length of ra-ContentionResolutionTimer.

2.1.2. Enhancement for timing adjustment

For the initial timing advance during random access procedure, in RAN1#102 [4], an agreement has been reached as below:

	Agreement:
In case of GNSS-assisted TA acquisition in RRC idle/inactive mode, the UE calculates its TA based on the following potential contributions:

· The User specific TA which is estimated by the UE:

· Option 1: The User specific TAis estimated by the UE based on its GNSS acquired position together with the serving satellite ephemeris indicated by the network:

· FFS: Details on serving satellite ephemeris indication 

· Option 2: The User specific TA is estimated by the UE based on the GNSS acquired reference time at UE together with reference time as indicated by the network

· The Common TA if indicated by the network:

· FFS: The need and details of Common TA indication 

· FFS: The TA margin, if needed and indicated by the network (in order to account for the TA estimation uncertainty)


For NR NTN, in case of GNSS-assisted TA acquisition, UE can estimate the user specific TA and be indicated the common TA by the network. For eMTC/NB-IoT over NTN, as noted in WID, the GNSS capability in the UE can be taken as a working assumption for the study. Therefore, the enhancements on UL time and frequency synchronization in NR NTN can be used as a baseline for eMTC/NB-IoT over NTN. However, considering the possible inaccuracy of estimation for eMTC/NB-IoT over NTN, the values of the UE specific TA and common TA may be different from that of NR NTN. 
Proposal 7: For the initial timing advance during random access procedure, the enhancements on UL time and frequency synchronization in NR NTN can be used as a baseline for eMTC/NB-IoT over NTN.

For the timing advance refinement in RRC_CONNECTED, in eMTC/NB-IoT, the maximum timing advance compensated via a 6-bit timing advance command is 0.017ms. However, for LEO, the maximum delay variation as seen by the UE is up to +/- 40 µs/sec in the worst case. In order to correct the variation, frequent timing advance command need to be sent to UE. However, if the similar scheme is applied to eMTC/NB-IoT over NTN, such frequent timing advance command would be a large burden for UE power and air interface signaling.  Since eMTC/NB-IoT UEs are general static or with low mobility, UE can determine its location and satellite ephemeris, the solution that UE compensates the TA under the assistance of the network can be considered.
Observation 1: For the timing advance refinement in RRC_CONNECTED, frequent timing advance command may be not suitable to eMTC/NB-IoT over NTN as it may cause more UE power consumption. Other solutions, e.g., UE compensates the TA under the assistance of the network, can be considered for LEO.

Proposal 8: For the timing advance refinement in RRC_CONNECTED, some solution, e.g., UE compensates the TA under the assistance of the network, can be considered for LEO. 
2.1.3. Timing offset related to scheduling and HARQ-ACK feedback

In NR NTN, it has been agreed that “if HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL”. 
For NB-IoT/eMTC, according to the current MAC specification [5], UL HARQ RTT timer and DL HARQ RTT timer with subframe granularity are defined.Since the RTT in TN network will not be over 1 subframe, the propagation delay is not described explicitly in the HARQ RTT timer definition. But for the NTN case, the RTT may be very large, e.g. the RTT for GEO case may be between 239ms and 542ms and the RTT for LEO case may be between 4ms and 26ms. Thus, with the same intention as that for introducing offset to the start of ra-ResponseWindow and the start of ra-ContentionResolutionTimer, an RTT related offset needs to be considered for HARQ RTT timer definition (e.g. add an offset to the NT HARQ RTT timer definition), which usually can be set to the minimum RTT value. 

Proposal 9: An offset can be introduced to the HARQ RTT timer definition for eMTC/NB-IoT over NTN.
2.1.4. Aspects related to HARQ operation 

According to the current MAC specification [5], at most 2 HARQ processes are supported for NB-IoT UE and at most 14 HARQ processes are supported for eMTC UE. As mentioned in 38.821, in NR NTN, “The propagation delays in NTN are much longer, ranging from several milliseconds to hundreds of milliseconds depending on the satellite orbit. The HARQ RTT can be much longer in NTN. It was identified early in the study phase that there would be a need to discuss potential impact and solutions on HARQ procedure”. For eMTC/NB-IoT over NTN, the impact is more serious due to the less HARQ processes..

In NR NTN study, the similar issue is identified and can be handled by the following options:

· Option 1: Disabling of HARQ operation

· Option 2: More than 16 HARQ processes
Considering that disabling of HARQ operation will require large UE buffer size (e.g. the UE may need to buffer different data PDU corresponding to a same HARQ process ID), option 1 may be over the capability of low cost eMTC/NB-IoT UE. 
On the other hand, to support more number of HARQ processes will increase the UE complexity, which is also not preferable for low cost eMTC/NB-IoT UE.
Proposal 10a: Disabling of HARQ operation and supporting larger number of HARQ processes are not applicable to eMTC/NB-IoT over NTN.
For NB-IoT and eMTC, the UE usually carries the service that is not sensitive to transmission delay and that has no strong requirement for data rate. Since PDCCH monitoring GAP (e.g. npdcch-StartSF-USS for NB-IoT and mpdcch-StartSF-UESS for eMTC) can be configured, it would be feasible to configure large DCCH monitoring GAP in the large RTT case to avoid unnecessary PDCCH monitoring.

Proposal 10b: Large PDCCH monitoring GAP configuration (e.g. npdcch-StartSF-USS for NB-IOT and mpdcch-StartSF-UESS for eMTC) is used for NB-IoT/eMTC over NTN to avoid the unnecessary PDCCH monitoring.

2.1.5. General aspects related to timers (e.g. SR, DRX, etc.)

In NR NTN study, the following user plane procedures enhancements are identified [2][6]:
	· MAC

· Enhancement on UL scheduling to reduce scheduling latency.

· DRX: 

· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.

· If HARQ is turned off per HARQ process, adaptions in HARQ procedure

· Scheduling Request: Extension of the value range of sr-ProhibitTimer 

· RLC

· Status reporting: Extension of the value range of t-Reassembly

· Sequence Numbers: extension of the SN space only for GEO scenarios 

· PDCP

· SDU discard: Extension of the value range of discardTimer.

· Sequence Numbers: extension of the SN space for GEO scenarios.


And in RAN2 #111e meeting [3], it has been agreed that:
	Agreements via email - from offline 107:
1. From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.

2. An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.

3. Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.


Generally speaking, all the timers that involve the Uu propagation delay and the value range are not large enough should be extended for NTN with at least the maximal RTT value. And all the timers that does not involve the Uu propagation delay (e.g. only running for traffic statistics) are not necessary to be extended. This rule is applicable to both eMTC/NB-IoT and NR. 

Thus, the agreements on the timer for SR and DRX etc in NR NTN can also be applicable to eMTC/NB-IoT NTN.

With the above rules, and similar as the NR agreements, we have the following proposals:

Proposal 11: The following timers should be extended to support NB-IoT/eMTC over NTN:

PDCP timers: discardTimer, t-Reordering, 

RLC timers: t-Reordering, 

MAC Timers: sr-ProhibitTimer, semiPersistSchedIntervalUL in SR-SPS-BSR-Config.

2.2. Control plane enhancements

2.2.1. Aspects related to idle mode mobility 

For GEO, the satellite is static for UE, we can assume the cell reselection procedure of NB-IoT and eMTC over NTN can be same as the legacy. 

But, for LEO based Earth moving cells scenario, the serving satellite may change every 6.61 seconds ~132.38 seconds respectively due to satellite movement. The result for eMTC and NB-IoT over NTN would be, even the UE itself is static or with low mobility, the serving cell for the UE may change frequently. Moreover, idle mode eDRX is supported for eMTC and NB-IoT.For NB-IoT, the minimum value eDRX_IDLE cycle length is 20.48s and maximum value is 10485.76s. for eMTC, the minimum value eDRX_IDLE cycle length is 5.12s and maximum value is 2621.44s. And UE in  the idle mode measurement and evaluation requirements are defined based on eDRX cycle, if configured. Thus, for the UE configured with eDRX cycle, it’s highly possible the serving cell that can be seen after eDRX cycle are totally different from the neighbour cells in the last eDRX cycle. And the neighbor cells may be totally different for UEs with different eDRX cycle. Hence, RAN2 should discuss the impact of eDRX cycle on cell reselection procedure in NB-IoT and eMTC over NTN, e.g., in LEO based Earth moving cells scenario.

Proposal 12: RAN2 should discuss the impact of eDRX cycle on cell reselection procedure in eMTC/NB-IoT over NTN, e.g., in LEO based Earth moving cells scenario.

Moreover, NB-IoT and eMTC UE may be under the coverage of the satellite cell and the ground cell at the same time. UEs should make a choice between them for camping. As we know, NB-IoT UE doesn’t support the priority based cell reselection. The strength of the received signals determines which cell would be selected by the UE. Generally, the ground cell can provide more stable and less delay service. It is more prefer for UE to select the ground cell. Therefore, RAN2 can discuss whether this preference can be implemented straightforwardly or some enhanced cell reselection scheme is needed..
Proposal 13: RAN2 discuss the necessity for enhanced cell reselection in the overlap coverage of the satellite cell and the ground cell.
2.2.2. RLF-based for NB-IoT

For GEO case in eMTC/NB-IoT over NTN, RLF happens rarely due to the static satellite and the UEs. For LEO based Earth fixed cells scenario, if the cell boundaries covered by the satellite beams are not good enough, UE may ping-pong between cells. For LEO based Earth Moving cells scenario, the RLF may be detected frequently. Therefore, at least for LEO case, enhancements for RLF-based reestablishment in NB-IoT may be needed.

However, as R17 NB-IoT is also working on the enhancements about supporting neighbor cell measurement in connected mode in order to reduce the interruption during the RRC reestablishment, we worry any hasty enhancements for RLF-based reestablishment in NB-IoT over NTN may conflict with that is done for R17 NB-IoT. Therefore, we suggests to wait for the outputs of R17 NB-IoT mobility enhancements and use them as a baseline for NB-IoT over NTN. 

Moreover, for R17 NB-IoT mobility enhancements, we suggest not to introduce enhancements for RLF trigger. But for NB-IoT over NTN, considering that the current RLM procedure couldn’t follow the movement of LEO and the current condition of triggering RLF may bring additional delay, we think the enhanced RLF trigger can be discussed.

Proposal 14: The outputs of R17 RLF based NB-IoT mobility enhancement can be used as a baseline for mobility enhancements for NB-IoT over NTN.

Proposal 15: RAN2 can further discuss the enhanced RLF trigger for NB-IoT over NTN.

2.2.3. Handover-based for eMTC

For GEO, the large propagation delay may cause the large interruption during the legacy handover and even too late handover. For LEO, due to the movement of satellite, the frequent handover and handover for a large number of UEs may cause the heavy air interface signaling overload. According to 38.321, the conditional handover is the main tool to solve the above problems. Moreover, in NTN, the small difference in signal strength between two cells results in that the RSRP are no longer be used as a valid parameter for handover decision. Hence, some new trigger conditions have been discussed, for example, timing advance value based triggering condition and time based triggering condition. 
For eMTC over NTN, the above problems also exist. It can be considered to support conditional handover. But as eMTC doesn’t support 2-step RACH, the delay during the conventional handover may be more serious. Additional enhancements may also need.

Another important thing that needs to be discussed for eMTC over NTN is, if conditional handover is supported, whether it would be also applicable to the TN scenario? Shortly to say, we think this should be avoided as there has no explicit requirement for mobility enhancements for TN scenario. To perform conditional handover may involve unnecessary complexity or overhead for the eMTC UE.

Proposal 16: RAN2 discuss the necessity of supporting conditional handover (or maybe other scheme) for handover procedure enhancements in eMTC over NTN.

2.2.4. System information enhancements 

As LEO satellites are moving in predictable path, their neighbor cell list can also be predictable. Therefore, it’s feasible to provide the neighbor cell list via broadcast system information for eMTC/NB-IoT over NTN, as that is currently done in NR NTN.

Proposal 17: The neighbor cell list can be provided via broadcast system information for eMTC/NB-IoT over NTN.

In NR NTN, one cell can be mapped to one satellite, and SSB of the cell can be mapped to satellite beam, which can compromise the NW capacity and mobility performance in LEO NTN case. As proposed in [7], this mechanism can be used for eMTC/NB-IoT over NTN. e.g., RAN2 can consider to support Cell beam or SSB in eMTC/NB-IoT over NTN.

Once cell beam is introduced in eMTC/NB-IoT over NTN, the following information should be provided in System information:

· The cell beam related time/frequency information, that are used for UE to determine which cell beam it is located in.

· The mapping relationship between cell beam and PRACH resource, that are used for eNB to determine which cell beam the UE is located in.

Proposal 18: If cell beam can be supported for eMTC/NB-IoT over NTN, RAN2 further consider how to provide the cell beam related information in system information.

2.2.5. Tracking area enhancements 

For NTN cells that are fixed w.r.t the ground, the mechanism of tracking area management in R13 can be reused for eMTC/NB-IoT over NTN. For NTN cells that are moving w.r.t the ground, two scenes, e.g.,the tracking Area defined on satellite and tracking Area defined on earth should be considered for eMTC/NB-IoT over NTN. Due to the movement of LEO, there is no one-to-one correspondence between moving NTN beams and geo-area on Earth. Therefore, the frequent TAU procedure may happen and for AMF, the paging may be transmitted within a large area. 
According to 38.821, for the case when UE location information is available, some solutions have been studied. For example, multiple TAC may be broadcast in a cell, or UE can derive the TAC based on its location information to avoid the frequent TAU, or the satellite can page the UE based on UE's location information. We think these solutions to solve the frequent tracking area update in NTN can also be reused in eMTC/NB-IoT over NTN. However, the issue of contradiction between the tracking area capacity and paging capacity may need to be considered for eMTC/NB-IoT over NTN as the paging capacity is very critical for IoT due to the too large number of UEs.

Proposal 19: RAN2 discuss whether the solutions to solve the frequent tracking area update in NR NTN can be reused for eMTC/NB-IoT over NTN.
3. Conclusions

In this contribution, we make the following observations and proposal:

Observation 1: For the timing advance refinement in RRC_CONNECTED, frequent timing advance command may be not suitable to eMTC/NB-IoT over NTN as it may cause more UE power consumption. Other solutions, e.g., UE compensates the TA under the assistance of the network, can be considered.

Proposal 1: For eMTC/NB-IoT over NTN, the PRACH capacity should be double check to see whether they can support the large cell size of GEO/LEO.
Proposal 2a: Introduce an offset for the start of the ra-ResponseWindow for eMTC/NB-IoT over NTN.

Proposal 2b: The offset value of NR NTN may not be reused directly for eMTC/NB-IoT over NTN. Further check is needed.

Proposal 3: RAN2 discuss whether to extend the length of the ra-ResponseWindow for eMTC/NB-IoT over NTN.
Proposal 4: If the ra-ResponseWindow for eMTC/NB-IoT over NTN would be extended, RAN2 further discuss whether to modify the RA-RNTI calculation formula or introduce LSBs of SFN into Msg2 for eMTC/NB-IoT over NTN.

Proposal 5a: Introduce an offset for the start of the ra-ContentionResolutionTimer for eMTC/NB-IoT over NTN.

Proposal 5b: The offset value of NR NTN may not be reused directly for eMTC/NB-IoT over NTN. Further check is needed.

Proposal 6: For eMTC/NB-IoT over NTN, RAN2 discuss whether to extend the length of ra-ContentionResolutionTimer.

Proposal 7: For the initial timing advance during random access procedure, the enhancements on UL time and frequency synchronization in NR NTN can be used as a baseline for eMTC/NB-IoT over NTN.

Proposal 8: For the timing advance refinement in RRC_CONNECTED, other solution, e.g., UE compensates the TA under the assistance of the network, can be considered for LEO. 
Proposal 9: An offset can be introduced to the HARQ RTT timer definition for eMTC/NB-IoT over NTN.
Proposal 10a: Disabling of HARQ operation and supporting larger number of HARQ processes are not applicable to eMTC/NB-IoT over NTN.
Proposal 10b: Large PDCCH monitoring GAP configuration (e.g. npdcch-StartSF-USS for NB-IOT and mpdcch-StartSF-UESS for eMTC) is used for NB-IoT/eMTC over NTN to avoid the unnecessary PDCCH monitoring.

Proposal 11: The following timers should be extended to support NB-IoT/eMTC over NTN:

PDCP timers: discardTimer, t-Reordering, 

RLC timers: t-Reordering, 

MAC Timers: sr-ProhibitTimer, semiPersistSchedIntervalUL in SR-SPS-BSR-Config.

Proposal 12: RAN2 should discuss the impact of eDRX cycle on cell reselection procedure in eMTC/NB-IoT over NTN, e.g., in LEO based Earth moving cells scenario.

Proposal 13: RAN2 discuss the necessity for enhanced cell reselection in the overlap coverage of the satellite cell and the ground cell.
Proposal 14: The outputs of R17 RLF based NB-IoT mobility enhancement can be used as a baseline for mobility enhancements for NB-IoT over NTN.

Proposal 15: RAN2 can further discuss the enhanced RLF trigger for NB-IoT over NTN.

Proposal 16: RAN2 discuss the necessity of supporting conditional handover (or maybe other scheme) for handover procedure enhancements in eMTC over NTN.

Proposal 17: The neighbor cell list can be provided via broadcast system information for eMTC/NB-IoT over NTN.

Proposal 18: If cell beam can be supported for eMTC/NB-IoT over NTN, RAN2 further consider how to provide the cell beam related information in system information.

Proposal 19: RAN2 discuss whether the solutions to solve the frequent tracking area update in NR NTN can be reused for eMTC/NB-IoT over NTN.
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