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1 Introduction

In RAN#86 e-meeting, the SI of “New Study WID on NB-IoT/eTMC support for NTN” was approved and the SID was updated in [1]. This Study will evaluate and confirm solutions to address the minimum necessary specifications for NB-IoT and eMTC according to the following objectives. 
The first objective of this Study is to identify scenarios applicable to NB-IoT/eMTC [RAN1, RAN2], including:

-
Bands of interest in sub 6 GHz

-
Device type with PC3 or PC5 (LEO and GEO) 

-
Satellite constellation orbit LEO and GEO 

-
Transparent payload.

-
Link budget

NOTE 1: This first objective will be based on the scenarios documented in TR 38.821.

NOTE 2: UE mobility assumptions follow terrestrial NB-IoT/eMTC assumptions.

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]

NOTE 3: 
GNSS capability in the UE is taken as a working assumption in this study for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.

In this contribution, we present the discussion on the other design aspects applicable to the NB-IoT and eMTC over NTN.
2 Discussion
2.1.1 GNSS capability
GNSS capability in the UE is taken as a working assumption in this study for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. The GNSS capability is highly dependent on the deployment scenario. For example, even the IoT device is equipped with a GNSS module within a deep fading environment such as factories or containers, it can hardly acquire the GNSS service. On the other hand, the cost on the GNSS capability is relatively high for the IoT devices. Thus, the IoT devices without GNSS capability should be supported.

Proposal 1: The IoT devices without GNSS capability should be considered for the IoT NTN scenario.
In terrestrial system design, the UE’s GNSS module and communication module is separated if GNSS capability is assumed. However in IoT NTN SI [1], even when the GNSS capability is assumed for the UE, the simultaneous GNSS and NTN NB-IoT/eMTC operation is not supported. This may have impact on the GNSS accuracy. In order to guarantee the GNSS accuracy while maintaining low power consumption, the mechanism to schedule the GNSS reception and data transmission should be studied.
Proposal 2: The mechanism to schedule the GNSS reception and data transmission should be studied.

2.1.2 Transmission enhancement
The IoT related service may be the primary service that could be enabled over the NTN network. However, in the initial phase of the satellite deployment, the number of the in-orbit satellites may not enough to provide seamless coverage especially when inter-satellite link is not available. Power consumption is one of the key aspects enabling the IoT application. In this sense, the transmission enhancement should be considered such as the reserved transmission. The IoT devices can wake up on predefined or configured time instance to perform the data exchange, while for the rest of time, UEs can enter to power saving mode.
Proposal 3: Enhancement on the transmission schemes should be studied for the IoT NTN scenario
3 Conclusions

In this contribution, we present the discussion on the other design aspects on NB-IoT/eMTC over NTN. Based on our analysis, we have the following proposals:
Proposal 1: The IoT devices without GNSS capability should be considered for the IoT NTN scenario.

Proposal 2: The mechanism to schedule the GNSS reception and data transmission should be studied.
Proposal 3: Enhancement on the transmission schemes should be studied for the IoT NTN scenario.
References
[1] RP-202689 New Study WID on NB-IoT/eTMC support for NTN, MediaTek Inc, December 7 - 11, 2020

PAGE  
2/2

