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1 Introduction
At RAN2#113bis-e, essential functionalities for IOT NTN were discussed [1] and the following points were endorsed:
	· Enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer are essential. R2 assume that design can follow NR NTN agreements as baseline. 

· Enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer are essential. R2 assume that design can follow NR NTN agreements as baseline.

· Enhancements to sr-ProhibitTimer are essential. R2 assume that design can follow NR NTN agreements as baseline.  

· Enhancements to RLC SN and PDCP SN are not essential. 

· Enhancements to tracking area management are essential. 

· Provisioning of ephemeris is essential. NR NTN agreements can be used as the baseline.

· 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.


In addition to the above endorsements, the following was captured in the chair’s Notes:

	· 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. 

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


Further agreements were made based on [2]:

	· Observation: R2 has (so far) not identified any issue in order to support CHO for Cat-M UEs with EPC. 

· 
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. 

· 
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)

· For enhancements to CHO, e.g. location and time based triggering events related to CHO in eMTC-based NTN should follow NR-NTN. 

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


A number of aspects for which companies expressed interest were captured as observations in [1] :
	Observation 1: Majority of companies think that enhancements to disable HARQ are not essential (18/24). There is small interest (4/24) to support disabling HARQ for GEO scenario and suggestions (2/24) to wait for RAN1 conclusion. 

Observation 2: EDT is not essential (16/23) but is beneficial (13/23) and can be supported without additional changes compared to RACH.

Observation 3:  Majority of companies think that enhancements to PDCP discard timer are not essential (16/23).There is some interest (7/23) in enhancements to PDCP discard timer, especially considering that the change will be very small. 

Observation 4: Coverage enhancements and CE-Mode B should be decided by RAN1 (14/21).

Observation 5: There is small interest (4/24) in study additionally the impact of discontinuous coverage and cell moving scenario in TA handling for NTN IOT,

Observation 6: There is significant interest (9/23) in studying enhancement for discontinuous coverage in idle mode.

Observation 7: There is some interest (5/23) for reusing NR idle mobility enhancements.

Observation 8: For NB-IoT, majority of companies think that enhancements to existing connected mode mobility mechanisms are not essential (14/20). There is small interest (6/20) to introduce RLF enhancements.

Observation 9: For eMTC, there is significant interest (11/21) to introduce CHO enhancements.

Observation 10: Majority of companies think enhancements to paging are not needed (13/24). There is significant interest (10/24) in studying paging enhancements for the discontinuous coverage scenario.

Observation 11: There is significant interest (13/25) in studying enhancements for discontinuous coverage (eDRX, PSM).

Observation 12: There is some interest (8/25) in studying enhancements for GEO scenarios (relaxed monitoring, SI acquisition and WUS).


In this document, we discuss the points that were not concluded.

2 Discussion
2.1 Enhancements for power saving in idle mode

One of the key requirement of IOT is the battery life. Battery life should be preserved also in NTN IOT.

For scenarios with regular long coverage outages (e.g. from several minutes to several hours), some issues will arise e.g.:

· paging will not work unless synchronised with the coverage
· UE will perform unnecessary costly scans every time it wakes up out of coverage, impacting severely the battery life
For such scenarios, enhancements to synchronise paging and UE wake up time with in-coverage are necessary. 

Proposal 1: Enhancements for handling of coverage holes or discontinuous coverage in Idle mode in a power efficient way are essential.  

2.2 Enhancements for mobility in connected mode 
In general, in the use case of intermittent small data transmissions, the UE will be in connected mode only occasionally and for short period of time, and connected mode mobility will be a rare event.

However, in non-GEO cell moving scenarios, the satellites can move with high speed relative to a fixed position on earth, leading to frequent and unavoidable mobility for both stationary and moving UEs. The same challenge exists in NTN NB-IoT and enhancements based on time and location shall be considered. 
Proposal 2: For LEO cell moving scenarios, enhancements using time/location for connected mode mobility are essential.

2.3 Enhancements for power saving in connected mode
In the use case of intermittent small data transmissions, the UE will be in connected mode only occasionally and for short period of time, thus enhancements for power saving purpose are not essential. 
Enhancements to legacy connected mode power saving features (e.g. EDT, PUR, Multi-TB scheduling, Release Assistance Indication, …) were mentioned in [1]. Although, these features are nice to have, we do not think they are vital for the system. It was already agreed that, unless there are issues, features up to Rel-16 are supported. 

EDT and PUR are the most important power saving features and it was concluded in RAN2#113bis-e that EDT can be supported w/o further enhancements and that enhancements to PUR were not essential. For the other features, we do not see any reason why they would not work but we should not spend our time on them.

Proposal 3: Enhancements for power saving in connected mode are not essential.
2.4 HARQ disabling

In NR-NTN, it has been agreed that some HARQ processes can be disabled, and there is no explicit UL feedback for DL transmission when a HARQ process is disabled. 

For IoT NTN, considering the use case of intermittent small data transmissions, there is no risk or widow stalling. Also 2-HARQ processes can meet the data rate requirement for both UL and DL and there is no need to disable HARQ feedback for the reason of increasing data rate.  
Furthermore, for UEs using the CP solution, there is only one radio bearer and it would not be feasible to disable HARQ feedback via semi-static RRC as agreed in NR NTN as this would impact other functionalities.
Proposal 4: Disabling of HARQ feedback is not essential.

2.5 PDCP discard timer
In NTN NR, it was agreed that the can configure the values of PDCP discardTimer greater than the RLC t-Reassembly timer.

The PDCP discard timer reflects the QOE requirement of the traffic. The use case considered in RP-210915 is intermittent delay tolerant small data transmission. For this use case, there is no delay requirement and no risk of PDCP data buffer overflow. Thus value infinity can be used.

Proposal 5: Enhancement to PDCP discard timer is not essential.
3 Conclusion
In this document, we have discussed essential parts to support IOT NTN in Rel-17 and made the following proposals:
Proposal 1: Enhancements for handling of coverage holes or discontinuous coverage in Idle mode in a power efficient way are essential.  
Proposal 2: For LEO cell moving scenarios, enhancements using time/location for connected mode mobility are essential.

Proposal 3: Enhancements for power saving in connected mode are not essential.
Proposal 4: Disabling of HARQ feedback is not essential.

Proposal 5: Enhancement to PDCP discard timer is not essential.
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