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1 Introduction

In last RAN2 meeting, for essential functionality discussion, it was agreed that: 
· The following points are endorsed

(24/24) Enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer are essential. R2 assume that design can follow NR NTN agreements as baseline. 
(21/21) Enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer are essential. R2 assume that design can follow NR NTN agreements as baseline.
(21/21) Enhancements to sr-ProhibitTimer are essential. R2 assume that design can follow NR NTN agreements as baseline.  

(23/23) Enhancements to RLC SN and PDCP SN are not essential. 
(24/24) Enhancements to tracking area management are essential. 
(24/25) Provisioning of ephemeris is essential. NR NTN agreements can be used as the baseline.
· (22/25) There is significant interest for Power saving in idle mode for NTN IOT devices, e.g. there is significant interest for enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS. 

· The following points are endorsed

(19/23) Enhancements to UL scheduling for latency reduction are not essential. 
Enhancements to PUR are not essential (19/23). Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1.  
(18/23) Enhancements to RLC t-Reordering timer are essential. There is no need for further study as design can follow NR NTN agreements.

· Chair: Most companies think Enhancements for power saving in connected mode are not essential for NTN IOT devices.

In this contribution, we will address the power saving and mobility part.
2 Discussion
2.1 Idle mode power saving
In last RAN2 meeting, there was no final agreement on whether idle mode power saving related enhancements are considered as essential functionality or not. But there is significant interest in doing this:

· (22/25) There is significant interest for Power saving in idle mode for NTN IOT devices, e.g. there is significant interest for enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS. 

And, in last meeting, it was agreed that:

· (modified P1) For handling of coverage holes or discountinous satellite coverage in a power efficient way R2 assumes that Sattelite assistance information, e.g. ephemeris info, can be used.  

During the early deployment of IOT NTN, the number of satellite may be significantly not sufficient for full coverage for LEO case. IOT devices may periodically undergo out of coverage for a long period. These periodical out of coverage can be predicted. And UE power can be significantly reduced if UE does not need to perform measurement, monitor paging, acquire SI within the coverage hole. Since power consumption is very important for IOT devices, we suggest that:
Proposal 1 Enhancements for power saving in idle mode for NTN IOT devices, e.g. enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS, are considered as essential minimum functionality.
2.2 Idle mode mobility

TAC update

In the early deployment of satellite, cost will be one major factor. Earth moving beams represent a considerable simplification for the satellite, it should be supported in R17. To support earth moving beams with the assumption that tracking area is fixed on earth. Enhancement on the TAC update is necessary.

In last RAN2 meeting, it was agreed that:

· The NR-NTN agreements, where the network may broadcast more than one TACs per PLMN in a cell is considered for IoT NTN (other options not excluded for now)  

Thus, we suggest:
Proposal 2 Earth moving cell scenario and enhancements for TAC update are considered as essential minimum functionality.
Cell selection/reselection
In RAN2 #113 meeting, it was agreed that:
· [036] RAN2 will use cell selection/re-selection mechanism of NB-IoT/eMTC as a baseline. Enhancements introduced for cell selection/re-selection mechanism in NR NTN will be considered if applicable to IoT-NTN.
· [036] Cell selection/re-selection mechanism in IoT-NTN can be enhanced by using satellite assistance (e.g. ephemeris) information (similar to NR-NTN). RAN2 will wait for RAN1’s progress about the details of satellite ephemeris information.

Due to the movement of satellite, cell selection/reselection will happen frequently. Due to the near-far effect of satellite, current RSRP/RSRQ based cell reselection is not enough. Given that cell selection/reselection will reuse NR NTN agreements as much as possible, it will not consume a lot of time. Thus, we suggest that:
Proposal 3 Enhancements to cell selection/re-selection follow NR NTN are considered as essential minimum functionality.
2.3 Connected mode mobility

The current discussed connected mode mobility related enhancements include:

1. HO enhancement, e.g. CHO for eMTC.
2. RLF enhancement for NB-IOT.
Regarding HO, in last RAN2 meeting, for eMTC in NTN, it was agreed that:
· For enhancements to CHO, e.g. location and time based triggering events related to CHO in eMTC-based NTN should follow NR-NTN. 

Although for intermittent delay-tolerant small packet transmissions, the connection may last very short. HO may still happen from time to time especially considering that the number of IOT devices is large and HO occurs frequently due to the fast movement of satellite. Furthermore, since the agreements on eMTC CHO follow what NR NTN adopt, little additional effort is needed. It means it will not consume a lot of time. As such, we suggest:
Proposal 4 Enhancements to CHO in eMTC based NTN follow NR NTN can be considered as essential minimum functionality for R17 IOT NTN.
For RLF enhancement, in last meeting, it was agreed that:

=> For Connected mode, for both NB-IoT and eMTC, Legacy RLF and reestablishment procedures can be used (minor enhancement can be considered).

Different from the CHO case, RLF enhancement will be unique to NB-IOT, and may consume a lot of time. So, we think it is not included in R17 IOT NTN.
Proposal 5 RLF enhancement is not considered as essential minimum functionality for R17 IOT NTN.
3 Conclusions  

Proposal 1 Enhancements for power saving in idle mode for NTN IOT devices, e.g. enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS, are considered as essential minimum functionality.
Proposal 2 Earth moving cell scenario and enhancements for TAC update are considered as essential minimum functionality.
Proposal 3 Enhancements to cell selection/re-selection follow NR NTN are considered as essential minimum functionality.
Proposal 4 Enhancements to CHO in eMTC based NTN follow NR NTN can be considered as essential minimum functionality for R17 IOT NTN.
Proposal 5 RLF enhancement is not considered as essential minimum functionality for R17 IOT NTN.
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