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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 following objectives were identified [1]: 

Considering the SI will reuse as much as possible the conclusions of the studies performed for NR NTN in TR38.821, we will discuss the applicability of TR 38.821 for the SI.

2 Discussion
2.1 Control plane aspects

2.1.1 Tracking area

The issues with tracking area have been captured in TR 38.821. There are two issues for NTN tracking area, one is moving TAs causing a large TAU signaling load and the other is large TAs causing large paging load. So the fixed tracking area was proposed for NR NTN. For the fixed tracking area, there are two options as following.
Option 1: The tracking area is designed to be fixed on ground and UE acquires TAC by network broadcasting. This implies that while the cells sweep on the ground, the tracking area code (i.e. TAC) broadcasted is changed when the cell arrives to the area of next planned earth fixed tracking area location.
Option 2: The earth is divided into a lot of geographical areas and each geographical area is mapped to a certain TAC. This implies that the mapping rule between the geographical area and the TAC value is kept both on UE side and network side and UE derives the TAC based on its location information.
The option 1 can be supported by current TAU mechanism, the option 2 is a new TAU mechanism and it requires the UE location information and preconfigured mapping rule. 
Based on the above discussion, we have the following proposal:

Proposal 1: The tracking area designed to be fixed on ground and TAC broadcasted by network should be supported for NB-IoT/eMTC NTN.
2.1.2 Cell selection/reselection 
At RAN1#111e meeting, the following agreements on cell selection/reselection were achieved [3]:
The above agreements on cell selection/reselection can be used for NB-IoT/eMTC NTN, thus we have the following proposal:
Proposal 2: The agreements on cell selection/reselection achieved in RAN2#111e meeting should be reused for NB-IoT/eMTC NTN.
Considering there is no support of connected mobility for NB-IoT, cell selection /reselection with radio link failure trigger is used in connected mode for NB-IoT, therefore we have the following proposal:
Proposal 3: The RLF based cell selection/reselection should be studied for NB-IoT NTN.

2.1.3 Handover
For eMTC, the connected mobility should be considered. In TR38.321, the connected mode mobility enhancements were studied, such as enhancements to measurement configuration/reporting and conditional handover. 
Proposal 4: The connected mobility enhancements in TR38.321 can be used as starting point for eMTC NTN.
2.1.4 System information 
Some satellite specific information will be provide to UE by system information, such as satellite ephemeris data and common TA. In RAN2#111e meeting, it was agreed that postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information. For NB-IoT/eMTC, the system information enhancement is not an urgent issue and could be waiting for the conclusions from NR NTN.
Proposal 5: We suggest that system information enhancements for NB-IoT/eMTC NTN could be waiting for the conclusions from NR NTN.
2.2 User plane aspects
In TR38.821, the user plane enhancements were studied, such as random access, DRX, scheduling request and HARQ. In RAN2#111e meeting, the following agreements were reached [3]:
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.

4. From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL

Proposal 6: The user plane enhancements in TR38.321 and the agreements on MAC achieved in RAN2#111e meeting can be used as starting point for NB-IoT/eMTC NTN.

3 Conclusions 
In this contribution, we have discussed control plane and user plane aspects for NB-IoT/eMTC NTN and provide some proposals as following: 
Proposal 1: The tracking area designed to be fixed on ground and TAC broadcasted by network should be supported for NB-IoT/eMTC NTN.
Proposal 2: The agreements on cell selection/reselection achieved in RAN2#111e meeting should be reused for NB-IoT/eMTC NTN.
Proposal 3: The RLF based cell selection/reselection should be studied for NB-IoT NTN.

Proposal 4: The connected mobility enhancements in TR38.321 can be used as starting point for eMTC NTN.
Proposal 5: We suggest that system information enhancements for NB-IoT/eMTC NTN could be waiting for the conclusions from NR NTN.
Proposal 6: The user plane enhancements in TR38.321 and the agreements on MAC achieved in RAN2#111e meeting can be used as starting point for NB-IoT/eMTC NTN.
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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]





Cell selection / reselection in NR is the baseline in NTN idle mode procedure.


Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means).


The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).


The existing cell reselection priority configuration can be taken as a baseline in NTN. 
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