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1 Introduction

In RAN#86, a new study item on NB-IoT/eMTC support for NTN [1] has been approved and the intention is trying to reuse the NR NTN study and conclusions in TR 38.821 [2]. In the SID, the objective of NB-IoT/eMTC support for NTN includes the following:

-
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 this contribution, we provide our views on the content of TR38.821 that can be re-used or not re-used for NB-IoT/eMTC support for NTN.
2 Discussion 
Based on our views on the scenarios for NB-IoT and eMTC in NTN [3], in this contribution, we discuss on NB-IoT and eMTC support for NTN with the following assumption:

· UEs without GNSS capability

· GEO scenario

In TR38.821, random access procedures for both cases of UE with and without the capabilities of timing advance pre-compensation are addressed. If GNSS capability is not assumed for NB-IoT and eMTC UEs, there is no need to consider the random access scheme for UE with the capabilities of timing advance pre-compensation using GNSS.
Observation 1 If GNSS capability is not assumed for NB-IoT and eMTC UEs, there is no need to consider the random access scheme for UE with the capabilities of timing advance pre-compensation using GNSS.

Due to the large propagation delay in NTN, there is a large offset in the UE’s DL and UL frame timing. Therefore, the timing relationships involving DL-UL timing interaction are enhanced for NR NTN by introducing a k-offset. This enhancement could be re-used for NB-IoT and eMTC in NTN. 

The RTT in NTN is much longer than that in TN, in order to enable continuous data transmission, enhancement for HARQ operation has been discussed and captured in TR38.821. One solution is to increase the HARQ process number, and another solution is to disable HARQ feedback. Since throughput and/or end-to-end delay are critical performance metrics for eMBB UEs, HARQ enhancement is essential for NR NTN. For NB-IoT and eMTC UE, support for more HARQ process number would increase the device cost, which is against the low cost and low complexity requirement for these device types. On the other hand, disabling HARQ feedback could avoid HARQ stalling and reduce end-to-end delay. However, since most services for NB-IoT and eMTC are delay-tolerant, we see no strong motivation to introduce disabling HARQ feedback for NB-IoT and eMTC in NTN in R17.
Observation 2 Increasing the HARQ process number would increase the device cost.

Observation 3 There is no strong motivation to introduce disabling HARQ feedback for NB-IoT and eMTC in NTN.
In NR NTN, some UP timers are modified in different ways, e.g., by introducing an offset to the timer, or by extending the timer’s value range. These solutions can all be re-used for NB-IoT and eMTC in NTN. 

In TR38.821, enhancement on mobility mainly addresses the essential mobility related issues in NR NTN, such as large service interruption delay during HO in both GEO and LEO scenes, unclear near-far effect in both GEO and LEO scenes, frequent handover in LEO scene, large HO command overhead due to handover for a large number of UEs in LEO, frequent TAU for moving beams, and so on. 
For NB-IoT and eMTC in NTN, firstly, most NB-IoT and eMTC UEs are stationary or low-mobility, if only GEO scene is considered, there is almost no handover to be expected. Secondary, if GNSS capability is not assumed for NB-IoT and eMTC UEs, UE location information could not be taken into account for mobility. Thirdly, for large service interruption during HO, since the main use cases for NB-IoT and eMTC are delay-tolerant services, this is not an essential issue for NB-IoT and eMTC in NTN. Based on the analysis above, we don’t think idle mode and connected mode mobility is an essential issue for NB-IoT and eMTC in NTN.
Observation 4 Mobility is not an essential issue for NB-IoT and eMTC in NTN.

In NR NTN, NTN specific system information (e.g., satellite/HAPS ephemeris) would be introduced. Satellite/HAPS ephemeris would be useful for mobility management for UEs with GNSS capabilities. Since mobility enhancement is not needed as discussed above, there seems also less need to enhance system information. 
In TR38.821, tracking area enhancements addresses the issue of frequent TAU for moving beams. If only GEO scenario is considered for NB-IoT and eMTC in NTN, there would be no need to enhance tracking area.
Observation 5 There is no need to enhance system information and tracking area. 
Based on above analysis, we think RAN2 should aim for a simple design for the first release of NB-IoT and eMTC in NTN, while taking both low cost & complexity and specification effort into account. 
Proposal 1 RAN2 prioritizes the study for the following aspects in Rel-17 for NB-IoT and eMTC in NTN.
-
Aspects related to random access procedure for UEs without the capability of timing advance pre-compensation
-
Timing offset related to scheduling and HARQ-ACK feedback 

-
General aspects related to timers (e.g. SR, DRX, etc.) 
3 Conclusion
Based on the discussion we make the following observation:

Observation 6 If GNSS capability is not assumed for NB-IoT and eMTC UEs, there is no    need to consider the random access scheme for UE without the capabilities of timing advance pre-compensation using GNSS.

Observation 7 Increasing the HARQ process number would increase the device cost.

Observation 8 There is no strong motivation to introduce disabling HARQ feedback for NB-IoT and eMTC in NTN.
Observation 9 Mobility is an essential issue for NB-IoT and eMTC in NTN.

Observation 10 There is also no need to enhance system information. 
Observation 11 There is also no need to enhance tracking area. 
And we give the following proposals:

Proposal 1 RAN2 prioritizes the study for the following aspects in Rel-17 for NB-IoT and eMTC in NTN.
-
Aspects related to random access procedure for UEs without the capability of timing advance pre-compensation
-
Timing offset related to scheduling and HARQ-ACK feedback 

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