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Introduction
In the RAN plenary #80 meeting, a new SI on “solutions evaluation for NR to support Non Terrestrial Network” was approved [1]. One of the objectives is responsible for RAN2 which is related to the propagation delay which is stated as follows:
· [bookmark: OLE_LINK9]Study the following aspects and identify related solutions if needed: Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
During RAN2#103bis meeting, the impacts of propagation delay on user plane are discussed and some general agreements are achieved as follows. 
	UP Impacts to study
1.	DRX
2.	HARQ 
3.	Random access response 
4.	RLC/PDCP reordering (e.g. timers and SN space)
5.	SDAP => no impact


[bookmark: OLE_LINK7]In this contribution, we will further discuss the impact of high propagation delay in Non Terrestrial Network (NTN) to MAC based on the above agreements.
Discussion
HARQ enhancement
In TR 38.811 [2], it is evaluated that the required number of HARQ processes of GEO, MEO and LEO with 1ms slot duration and 15kHz SCS are respectively 600, 180 and 50.
Table 7.3.3.1.1-1: The minimum required number of the HARQ processes, , assuming a 1ms slot duration for 15 kHz* reference subcarrier-spacing
	constellation
	Max. 
	 processes for 1 ms slot operation
	UE side feasibility

	Terrestrial
	16ms
	16
	Feasible (Rel. 15)

	LEO
	50ms
	50
	Feasible (with HARQ extension)

	MEO
	180ms
	180
	FFS (impact on TBS/MCS)

	GEO/HEO
	600ms
	600
	FFS (impact on TBS/MCS)



From the table above we can discover that the numbers of HARQ for each UE in NTN system are tremendously more than the conventional number of Terrestrial network. So we have the following two options [2]: 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Option 1: Enhancing existing HARQ operation to extend the HARQ processing accommodating low to moderate NTN RTT delays like in scenarios C1, C2, D1 and D2 as defined in [3]. Here it is important to study the impact on the possible HARQ process numbers, HARQ timers, HARQ-process IDs, number of RVs, and possibility for bundling. These mentioned items will have a direct impact on the UE, e.g., memory and power limitations, so do an impact on the gNB signalling and feedbacks for large number of UEs. From this point, the feasibility of enhancement of HARQ should be studied in RAN1. RAN2 should wait the conclusion of RAN1 of supporting enhanced number of HARQ process. 
Option 2: Limiting HARQ capabilities and/or disabling HARQ for long RTT delays. Hence, it is important to study the direct impact on NR due to HARQ disabling including, e.g., switching on/off the HARQ with possible metrics, the target BLER/QoS, the MCS/TBS selection, etc. It is also important to consider a backup mechanism (from NR) to support high QoS requirements in an attainable RTT delays. This should include, e.g., HARQ-less repetitions (and its impact on the data rate) and utilizing terrestrial-NTN dual-connectivity (and its impact on the used timers). By the configuration in legacy NR Terrestrial network, HARQ can be disabled by configuring the HARQ re-transmission time to 0. 
Proposal 1: RAN2 waits the conclusion of RAN1 of supporting enhanced number of HARQ process.
Proposal 2: RAN2 should further discuss the impact of disabling HARQ.
DRX enhancement
Furthermore, the DRX timers are impacted by the HARQ processing. Due to the long RTD introduced in NTN, the DRX timers should be enhanced to match the long RTD. Some of the DRX associated timers may be modified [3], we will further study these timers whether should be enhanced:
drx-LongCycleStartOffset, drx-StartOffset, drx-SlotOffset: these are the offsets and delay where the DRX Cycle starts, which are not associated with long prorogation issue of NTN, so they are unnecessary to be extended. 
drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTime: these timers are internally implemented in UE, there is no interaction with the network after the expiry of these timers, so these times are unnecessary to be enlarged. 
[bookmark: _GoBack]drx-InactivityTimer: this timer starts when UE receives the PDCCH which indicates a new transmission (DL or UL) in the first symbol after the end of the PDCCH reception. When this timer starts, the UE keeps monitoring PDCCH. So during this timer runs, the UE doesn’t receive the interaction with the network. Therefore, this timer is unnecessarily to be extended. 
drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL: For drx-HARQ-RTT-Timers, when these timers are running, the UE is not expected to receive the re-transmission scheduling. So due to the long delay of NTN, this timer should be extended. 
drx-RetransmissionTimerDL, drx-RetransmissionTimerUL: For drx-RetransmissionTimers, the UE starts these timers when drx-HARQ-RTT-Timers expire. During this timer runs, UE monitors the PDCCH, until the scheduling is received. So this timer has nothing to do with the long delay. 
[bookmark: OLE_LINK43]sr-ProhibitTimer: When UE transmits an SR to the network, the network shall process the SR request from the UE, during which time the UE shall not request SR again. So due to the long propagation delay introduced in NTN, the base station waits a very long time until the reception of the SR from UE, so UE shall not re-send SR after very long propagation delay.
Proposal 3: the following DRX related parameters should be extended for NTN:
· drx-HARQ-RTT-TimerDL
· drx-HARQ-RTT-TimerUL
· sr-ProhibitTimer

Conclusion
In this contribution, we discussed the MAC impacts of high propagation delay in Non Terrestrial Network (NTN), and we get the following observation and proposals:
Proposal 1: RAN2 waits the conclusion of RAN1 of supporting enhanced number of HARQ process.
Proposal 2: RAN2 should further discuss the impact of disabling HARQ.
Proposal 3: the following DRX related parameters should be extended for NTN:
· drx-HARQ-RTT-TimerDL
· drx-HARQ-RTT-TimerUL
· sr-ProhibitTimer
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