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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#105 meeting, the impact on timers was discussed and it was agreed:
	Agreement:
1. The two principles, increasing the value range and applying a RTD compensation offset, and the joint usage of these two principles are used as a starting point for the discussion on how to adapt the user plane timers, impacted by the large RTD of NTN, for NTN. Which principle is applied is examined for each timer separately. Further principles are not excluded.
2. If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
3. FFS is if HARQ is supported by NTN whether the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended to support NTN or an offset is added.


In this contribution, we will further analyse how to modify the HARQ RTT timers in NTN.
Discussion
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]The HARQ RTT timers are used in the DRX operation and are specified in TS 38.321 as follows:
	-	drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.


From the description, we can see the HARQ RTT timers are used to reflect the RTD of the transmission. They are started after UL transmission for PUSCH or DL HARQ feedback and during the running of two timers, the UE is not expected to receive DL assignment or UL grant for corresponding HARQ process.
The current values of the HARQ RTT timers are in the range of a few ms, which are two small in NTN. Assuming HARQ is not disabled, the two timers should be modified to keep the DRX mechanism working. During the email discussion [2], two options were proposed to modify the HARQ RTT timers:
· Option 1: Add an offset. 
· Option 2: Extend the value range.
In our understanding, both the options can work to prevent UE receiving the retransmission grant too early in NTN. However, option 2 is more energy efficient as during the timer running, UE wouldn’t need to wake up for the corresponding HARQ process. While for option 1, it is not clear what the UE behaviour is during the time offset and extra specs effort may also be needed. Therefore option 2 is preferred.
Proposal: If HARQ is not disabled, the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended.
Conclusion
In this contribution, we discussed the HARQ RTT timers and we get the following proposals:
Proposal: If HARQ is not disabled, the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended.
The corresponding Text Proposal is attached.
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Text Proposal
[bookmark: _Toc6219997]7.2.1.2	Discontinuous Reception (DRX)
Problem Statement
The Discontinuous Reception (DRX) supports UE battery saving by reducing the PDCCH monitoring time. Several RRC configurable parameters are used to configure DRX. [TS 38.321][TS38.331]
A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN for the reason that the timer values were inspected to accommodate the RTD of NTN system.
[bookmark: _GoBack]drx-HARQ-RTT-TimerDL is the minimum duration before a downlink assignment for HARQ retransmission is expected by the MAC entity. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with a satellite. drx-HARQ-RTT-TimerUL is the same as drx-HARQ-RTT-TimerDL just for the uplink.[TS 38.321][TS38.331]
If HARQ is supported by NTN, the handling of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
drx-RetransmissionTimerDL presents the maximum time until a downlink retransmission is received. The timer starts latest after 4ms after the corresponding transmission. During this timer runs, the UE monitors the PDCCH. drx-RetransmissionTimerUL is the same as drx-RetransmissionTimerDL just for the uplink.[TS 38.321][TS38.331]
A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not needed to support NTN.

Possible Solution
Editor’s note: It needs further study whether the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are extended or an offset is introduced.
The value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended.
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