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1. Introduction

In RAN2#113bis-e meeting, essential parts on NB-IoT/eMTC support for NTN were discussed, and the following agreements were made. 

	· 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 further discuss enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer for NB-IoT/eMTC support for NTN.
2. Discussion 
The solution overview for HARQ-RTT-Timer and UL-HARQ-RTT-Timer enhancement in IoT NTN has been captured in TR36.763, as below.

	Solution Overview

As the challenges associated with the expiry of MAC timers in NR NTN [3] remain the same in IoT NTN, it is assumed that the same solutions as NR NTN for the start of DL HARQ RTT Timer and UL HARQ RTT Timer can be reused as a baseline to support IoT NTN [10].


As a common understanding, the intention for HARQ-RTT-Timer and UL-HARQ-RTT-Timer enhancement in IoT NTN is the same as that in NR NTN. However, there are some difference in details.
In NR, for a UE configured with DRX function, both drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are configured by gNB, the value fo which depends on the RTT, the processing delay at gNB, ect. The UE is not required to monitor PDCCH for retansmission during drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL. In NR NTN, due to the much larger RTT compared to terrestrial NR, RAN2 has made the following agreement in RAN2#113e meeting.
Agreements:

1. For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)

Observation 1 In NR, for a UE configured with DRX function, both drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are configured by gNB.
Observation 2 RAN2 has agreed to increase drx-HARQ-RTT-TimerDL length by an offset equal to UE-gNB RTT for the HARQ feedback enabled case in NR NTN.
In NB-IoT and eMTC, currently, for DL transmission, a UE starts the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception, and the UE may enter DRX active time when HARQ RTT Timer expires. For UL transmission, a UE starts the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission, and the UE may enter DRX active time when UL HARQ RTT Timer expires. 
How to determine HARQ RTT timer or UL HARQ RTT timer is specified in TS36.321. In general, HARQ RTT Timer includes a time interval from last PDSCH repetion reception to HARQ-feedback transmission, the time duration of HARQ-feedback transmission, UE processing delay after HARQ-feedback transmission (e.g. the UL to DL switch delay for NB-IoT) with a fixed value of a few subframes, and additionally a time interval starting from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT. UL HARQ RTT Timer includes UE processing delay after PUSCH transmission (e.g. the UL to DL switch delay for NB-IoT) with a fixed value of a few subframes, and additionally a time interval starting from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT.
Observation 3 In LTE, How to determine HARQ RTT timer or UL HARQ RTT timer is specified in TS36.321.
Observation 4 HARQ RTT Timer includes a time interval from last PDSCH repetion reception to HARQ-feedback transmission, the time duration of HARQ-feedback transmission, UE processing delay after HARQ-feedback transmission, and additionally a time interval from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT.
Observation 5 UL HARQ RTT Timer includes UE processing delay after PUSCH transmission, and additionally a time interval starting from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT.
In terrestrial network, RTT is very short, typically shorter than 1ms, so the RTT is covered by the currently defined UE processing delay involved in (UL) HARQ RTT Timer. For NB-IoT and eMTC over NTN, the UE-eNB RTT is much longer than the UE processing delay, with the assumption of enabled HARQ-feedback, the UE-eNB RTT should be considered to determine the value of (UL) HARQ RTT Timer. For example, (UL) HARQ RTT Timer could be defined as below: 

· HARQ RTT Timer = TPDSCH to UCI + TUCI +max(Tprocessing, UE-eNB RTT)+delta PDCCH

· UL HARQ RTT Timer = max(Tprocessing, UE-eNB RTT) + delta PDCCH

Where, TPDSCH to UCI is the time interval from last PDSCH repetion reception to HARQ-feedback transmission;

       TUCI is HARQ-feedback transmission duration;

Tprocessing is UE processing delay after PUSCH or HARQ-feedback;
Proposal 1 RAN2 discuss how to adapt HARQ RTT Timer and UL HARQ RTT Timer based on UE-eNB RTT for the HARQ feedback case for NB-IoT and eMTC in NTN.
3. Conclusion
Based on the discussion we make the following observation:

Observation 6 In NR, for a UE configured with DRX function, both drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are configured by gNB.
Observation 7 RAN2 has agreed to increase drx-HARQ-RTT-TimerDL length by an offset equal to UE-gNB RTT for the HARQ feedback enabled case in NR NTN.
Observation 8 In LTE, How to determine HARQ RTT timer or UL HARQ RTT timer is specified in TS36.321.
Observation 9 HARQ RTT Timer includes a time interval from last PDSCH repetion reception to HARQ-feedback transmission, the time duration of HARQ-feedback transmission, UE processing delay after HARQ-feedback transmission, and additionally a time interval from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT.
Observation 10 UL HARQ RTT Timer includes UE processing delay after PUSCH transmission, and additionally a time interval starting from the subframe after UE processing delay to the first subframe of the next PDCCH occasion for NB-IoT.
And we give the following proposals:

Proposal 1 RAN2 discuss how to adapt HARQ RTT Timer and UL HARQ RTT Timer based on UE-eNB RTT for the HARQ feedback case for NB-IoT and eMTC in NTN.
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