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1. Introduction

This document aims to provide a summary of AI 9.2.2 on user plane for IoT NTN. Instead of listing all the proposals from all the contributions submitted to the AI 9.2.2, this document mainly focuses on some essential issues and easy-to-be-agreeable issues to facilitate the continued discussion. Note that the rest issues will be handled in the at-meeting e-mail discussion.
2. Discussion 
2.2 HARQ operation
In order to avoid UE from HARQ stalling and improve UE throughput, the following HARQ enhancements have been discussed and captured in TR38.321. 

· Increase the HARQ process number

· disable HARQ feedback
In RAN2#112e meeting, RAN2 discussed on whether to support disable HARQ feedback for IoT over NTN, but did not reach consensus. 
· [035] 6: It is FFS whether there is any need to disable HARQ feedback in eMTC/NB-IoT NTN.

In this RAN2 meeting, the following proposals are made from companies regarding HARQ enhancement in IoT NTN.

	Contribution
	Proposals

	R2-2100165
	Proposal 1: No need to enhance HARQ operation (e.g. increase HARQ process number, disabling HARQ feedback) for NB-IoT and eMTC in NTN.

	R2-2100180
	Proposal 1: Disable HARQ feedback is supported at least for eMTC/NB-IOT NTN.

	R2-2100265
	Proposal: Disabling HARQ in UL and DL is not supported in NB-IoT NTN.

	R2-2100329
	Proposal 4: Supporting larger number of HARQ processes and disabling of HARQ operation are not applicable to eMTC/NB-IoT over NTN.

	R2-2100736
	Proposal 1 Both increasing number of HARQ processes and disabling of HARQ retransmission be discussed in the IoT NTN study phase.

	R2-2101053
	Proposal 2: The HARQ retransmission solution for NR NTN can be reused as a baseline for NTN NB-IoT. 

Proposal 3: Disabling HARQ feedback per RRC signalling is not suitable for the CP solution for NTN NB-IoT.

Proposal 4: Increasing the number of HARQ process is not desirable for NTN NB-IoT. 

	R2-2101064
	Proposal 1: RAN2 to clarify the definition of extreme coverage in scenarios agreed in RAN2-112e.

Proposal 2: For IoT NTN, the agreed UE experienced data rate should be achieved at least in LEO (altitude 1200 km and 600km) while RAN2 need to confirm the requirement for GEO.

Proposal 3: RAN2 to confirm FDD is assumed for IoT NTN study and Half-Duplex FDD UE is appliable to IoT NTN to achieve target data rate.

Proposal 4: RAN2 to study HARQ enhancements to reduce channel’s repetition number requirements in IoT NTN in the scenario of high target MCL.

Proposal 5: RAN1’s input on target MCL in IoT NTN, as well as the channel repetition number requirements to support target MCL, should be provided to help RAN2 conclude the exact HARQ enhancements.

Proposal 6: RAN2 to send LS to RAN1 on the supported MCL and the channel repetition number requirements to support target MCL in IoT NTN.

	R2-2101554
	Proposal 1 From RAN2 standpoint it would be good if RAN1 analyses the necessity of HARQ enhancements for IoT NTN.


Regarding whether to increase the HARQ process number for IoT NTN, 3 out of 8 companies suggest not to increase HARQ process number since it may increase UE complexity and cost, while one contribution mentions that the increased number of HARQ processes that can be configured can still be small, i.e., at most 4 in case of NB-IoT [5]. 
Regarding whether to support disable HARQ feedback for IoT NTN, three companies think that eMTC and NB-IoT are not delay sensitive and have no high data rate requirements and therefore disabling HARQ feedback is not needed. Company in [3] also mentions that HARQ is extremely important for providing reliability to C-Plane signalling messages and MAC CEs, especially for which RLC retransmissions in AM are not possible. Two companies propose to support disabling HARQ feedback to solve the HARQ stalling issue. Meanwhile, [7] thinks the control of enabling/disabling HARQ feedback by RRC signalling is not suitable for the CP solution for NTN NB-IoT. one company thinks disabling HARQ feedback can be discussed in IoT NTN SI.
In addition, one company thinks that RAN2 should first clarify the scenario and requirements for IoT NTN, such as MCL, the target UE data rate (e.g. 2kbps for DL and 10kbps for UL for the extreme coverage), Half-Duplex, the repetition number requirement, which would be helpful to further study HARQ enhancement in IoT NTN. Another one company observes no need for HARQ enhancement in principle for IoT NTN but considering that it would be good if RAN1 analyses the necessity of HARQ enhancements for IoT NTN.
In summary, companies have split views on HARQ enhancement. Since the intention of the HARQ enhancement captured in TR38.821 is to avoid UE throughput degradation due to HARQ stalling, rapporteur thinks that it would be more proper to clarify the scenario and requirements for IoT NTN before RAN2 decides whether HARQ enhancement is needed or not.
Proposal 1 The need of HARQ enhancement depends on whether the target UE data rate in IoT NTN can be supported by the existing maximum HARQ process number and transmission parameters (e.g. repetition number) for the extreme coverage. RAN1 input is required.
2.1 UP timers
sr-ProhibitTimer
In RAN2#112e meeting, RAN2 discussed on whether to introduce an offset to the start of SR-Prohibit timer, but reached no consensus and left FFS for this issue.
· [035] 2: An offset will be used to delay (adjust) the start of ra-ResponseWindow and mac-ContentionResolutionTimer in eMTC/NB-IoT NTN, similar to NR-NTN. Further discussion is needed for the SR-Prohibit timer. Offset estimation process and the offset value are FFS.

In this RAN2 meeting, the following proposals are made:
	Contribution
	Proposals

	R2-2100165
	Proposal 1 Extend the value range of sr-ProhibitTimer to support NTN.

	R2-2100180
	Proposal 4: For SR-prohibit timer, wait for the progress made in NR NTN, and try to adopt the same solution as agreed in NR NTN.

	R2-2100329
	Proposal 6: The following timers should be extended to support NB-IoT/eMTC over NTN:

PDCP timers: discardTimer, t-Reordering, 

RLC timers: t-Reordering, 

MAC Timers: sr-ProhibitTimer, semiPersistSchedIntervalUL in SR-SPS-BSR-Config.

	R2-2101053
	Proposal 1: Extend sr-ProhibitTimer by adding an offset equal to GEO/LEO RTT to the signalled value to support NTN NB-IoT scenarios.

	R2-2101554
	Proposal 4
The value range of sr-ProhibitTimer is extended for IoT NTN.


Based on the above, 4 out of 5 contributions propose to extend sr-ProhibitTimer to support IoT NTN, while another 1 contribution suggests to wait for the progress for sr-ProhibitTimer in NR NTN, and adopt the same solution as agreed in NR NTN. 
Proposal 2 Extend sr-ProhibitTimer to support IoT NTN. Alignment to NR NTN can be considered. 

t-Reordering
Regarding t-Reordering, RAN2 made the following agreement in RAN2#112e meeting.
· [035] 9: It is FFS if there is any need to extend RLC t-Reordering timer in eMTC/NB-IoT NTN.
In this RAN2 meeting, the following proposals are made.
	Contribution
	Proposals

	R2-2100329
	Proposal 6: The following timers should be extended to support NB-IoT/eMTC over NTN:

PDCP timers: discardTimer, t-Reordering, 

RLC timers: t-Reordering, 

MAC Timers: sr-ProhibitTimer, semiPersistSchedIntervalUL in SR-SPS-BSR-Config.

	R2-2101053
	Proposal 6: The value range of t-Reordering needs to be extended for NTN NB-IoT.



	R2-2101554
	Proposal 6
The value range of t-Reordering is extended for IoT NTN.


Based on the above, all the 3 contributions propose to extend the value range of t-Reordering.
Proposal 3 Extend the value range of t-Reordering to support IoT NTN. 
2.2 EDT&PUR

In order to improve latency and reduce UE power consumption, EDT and PUR have been introduced in NB-IoT and eMTC. 
In this RAN2 meeting, the following proposals are made regarding EDT&PUR.

	Contribution
	Proposals

	R2-2100165
	Proposal 6: If a UE could derive UE-eNB RTT based on its GNSS capability, the offset for the start of pur-ResponseWindowTimer should be adjusted based on UE-eNB RTT in eMTC/NB-IoT NTN.

	R2-2100180
	Proposal 2: RAN2 to confirm that EDT & PUR is supported for eMTC/NB-IOT NTN.

Proposal 3: an offset is applied to the start of pur-ResponseWindowTimer, and if the start of the pur-ResponseWindowTimer is accurately compensated by UE-gNB RTT, there is no need to extend pur-ResponseWindowTimer value range.

	R2-2101130
	Proposal 1: RAN2 to consider support of PUR in IoT NTN and study potential issues and enhancements.


Based on the proposals, all the 3 companies see the benefit to support PUR for IoT NTN. Thus, RAN2 needs to confirm that EDT & PUR are supported for eMTC/NB-IOT NTN.

Proposal 4 RAN2 support EDT & PUR for IoT NTN.
For PUR in IoT NTN, there are some issues raised by companies. For example, all the three companies mentioned that the start of pur-ResponseWindowTimer needs to be adjusted to accommodate the large UE-gNB RTT in NTN, while one company also raised the issue of implicit release of PUR configuration due to cell change caused by satellite movement and TA validity issue caused by satellite movement.
Proposal 5 Further enhancements need to be considered to support PUR for IoT NTN, e.g. to adjust the start of pur-ResponseWindowTimer.
3. Conclusion
Based on the discussion we make the following proposals:

Proposal 1 The need of HARQ enhancement depends on whether the target UE data rate in IoT NTN can be supported by the existing maximum HARQ process number and transmission parameters (e.g. repetition number) for the extreme coverage. RAN1 input is required.
Proposal 2 Extend sr-ProhibitTimer to support IoT NTN. Alignment to NR NTN can be considered. 

Proposal 3 Extend the value range of t-Reordering to support IoT NTN. 
Proposal 4 RAN2 support EDT & PUR for IoT NTN.
Proposal 5 Further enhancements need to be considered to support PUR for IoT NTN, e.g. to adjust the start of pur-ResponseWindowTimer.
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