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Introduction
In the RAN plenary #80 meeting, a new RAN3 SI on “solutions evaluation for NR to support Non Terrestrial Network” was approved [1]. One of the objectives 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


During RAN2#104 meeting, the impact on HARQ was further discussed and it was agreed:
	Agreements:
-	Both options (enhancing HARQ and disabling HARQ) will be studied.


During RAN2#105 meeting, the impact on HARQ was further discussed and it was agreed:
	Agreement:
1.	Retransmissions at one or several layers shall be supported for NTN and configurable by the network.
2.	The network should be able to configure the UE whether the HARQ is “turned off”. There is no UL feedback for DL transmission in the if HARQ is turned off.  FFS the impact on other procedures and how to configure.


In this contribution, we will study how to realize HARQ disabling and the impact on other procedures.
Discussion
0. Configuration of disabling HARQ
According to the agreements, HARQ can be disabled by network configuration. But how to configure needs further study. Currently, HARQ functionality is UE capability and is mandatory to support. 
If the gNB intends to disable HARQ for all UEs, e.g. in GEO or MEO cases, indication can be included in the broadcast to turn off the HARQ functionality. If the gNB wants to disable HARQ for a specific UE, RRC signalling can be used to turn off the HARQ functionality. The indication can be sent to UE explicitly, or implicitly by not including HARQ related configurations. 
Proposal 1: The indication of disabling HARQ can be sent via RRC signalling or broadcast, depending on whether it is intended for a specific UE or all UEs.
0. Impact of disabling HARQ
It has been agreed that UE performs no UL feedback for DL transmission if HARQ is disabled. In addition to this, there are other impacts to consider. When turning off HARQ, as no retransmission will be performed, no HARQ process or RVs need to be maintained by UE. And for uplink, once the transport block is transmitted, the MAC PDU can be discarded. Therefore no buffer is needed for HARQ operation. However, buffer is anyway needed to perform normal transmission and it should be up to UE implementation whether HARQ buffer is kept.    
Proposal 2: UE maintains no HARQ process or RVs when HARQ is disabled. 
Proposal 3: It is UE implementation whether HARQ buffer is kept. 
What’s more, disabling HARQ will affect other operations in PDCP layer, RLC layer or MAC layer. 
[bookmark: _GoBack]Currently, RLC layer will perform reassembling procedure to reassemble the segments and PDCP layer will perform reordering procedure to keep the data in the right order. When HARQ is disabled, no out-of-order case will happen. Therefore, no reassembling or reordering procedure is needed in normal transmission except for mobility case. The functionality of neither reassembly timer nor reordering timer is necessary. 
In the DRX procedure of MAC layer, there are four timers related to HARQ operation, i.e. drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL. When HARQ is disabled, the functionalities of these timers are not needed as well. These timers can be disabled by setting the value to 0 or by not configuring them at all. 
Proposal 4: When HARQ is disabled, the functionalities of the following timers are not needed: drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, t-reassembly, t-reordering.
Conclusion
In this contribution, we discussed the HARQ impacts of high propagation delay in Non Terrestrial Network (NTN), and we get the following observation and proposals:
Proposal 1: The indication of disabling HARQ can be sent via RRC signalling or broadcast, depending on whether it is intended for a specific UE or all UEs.
Proposal 2: UE maintains no HARQ process or RVs when HARQ is disabled. 
Proposal 3: It is UE implementation whether HARQ buffer is kept. 
Proposal 4: When HARQ is disabled, the functionalities of the following timers are not needed: drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, t-reassembly, t-reordering.
The corresponding Text Proposal is attached.
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7.2.1.4.1		HARQ disabling
The gNB can configure the UE to turn off HARQ via RRC signalling or broadcast, depending on whether it is intended for a specific UE or all UEs.
When HARQ is disabled,
· UE maintains no HARQ process or RVs when HARQ is disabled. 
· It is UE implementation whether HARQ buffer is kept.
· The functionalities of the following timers are not needed: drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, t-reassembly, t-reordering. And the functionalities can be disabled by either setting the value to 0 or not configuring the timers at all.
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