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1 Introduction

In RAN2 #105 the following is agreed for Discontinuous Reception (DRX) procedure and corresponding timers in NTN [1]:
Agreements:

7: 
A modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-


ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed to support NTN.

8: 
If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL,


should be modified to support NTN.

9: 
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.

10: A modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerDL is not


needed to support NTN.
In this paper, we will further analyse how to modify the DRX HARQ RTT timers in NTN.
2 Discussion

The Discontinuous Reception (DRX) supports UE battery saving by reducing the PDCCH monitoring time. The HARQ RTT timers are used in the DRX operation and are specified in TS 38.321[2] as follows:
· drx-HARQ-RTT-TimerDL (per DL HARQ 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.

In RAN2 #105, it is agreed that if HARQ is supported by NTN, a modification of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL is needed [1]. During the email discussion on user plane timers [4], two options were proposed to modify the drx-HARQ-RTT-Timers:

· Option 1: Extend the value range.

· Option 2: Add an offset.
For option 1, the set of values has to be extended by larger values. For option 2, an offset for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL is added. In our understanding, both options work and are not very different of each other. Therefore, we also should not spend extensive time in the discussion and selection of either of the two options. 
The offset or the extension depends on the RTD between the UE and the serving satellite. drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are directly connected to PDCCH monitoring time and therefore to UE battery consumption. Therefore, the configured value or offset should be as accurate as possible to minimize the UE battery consumption The key criteria in the selection is therefore the accuracy that can be achieved together with the overhead associated with the method. 

 In terrestrial network the parameter value is given in number of symbols [8]. For NTN a specific set of values should be used for each scenario (e.g. GEO, MEO, LEO, HAPS etc.). These values should include all constellations, which may also vary in the altitude. In case of option 1 this means that the set of configurable values has to be extended by a large number of different values. In case a new system is added, new parameters would have to be added to optimize accuracy.  In case of option 2 the offset value directly reflects the RTD. Its use was already agreed in RAN2 for other timers as ra-ResponseWindow, ra-ContentionResolutionTimer [3]. In our view it is likely that RAN1 uses a similar offset of the uplink timing advance. While system information was not discussed yet, there seems to be a common understanding that such factor will be signalled via system information. 

Having reviewed the two proposals suggested by different companies [5]

 REF _Ref20499295 \r \h 
[6]

 REF _Ref20499297 \r \h 
[7], we propose to move forward and use option 2. Based on the analysis above option 2 seems to have a higher accuracy, lower signalling overhead and is easier to maintain. The concept is already used for other timers as well, so we do not see additional complexity from standardisation point of view.  
Proposal 1:
Introduce an offset for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN.

Proposal 2: 
Capture Proposal 1 in 3GPP TR 38.821 [3].
3 Conclusion and Proposals

In this document, we discussed the modification of the DRX HARQ RTT timers in NTN. The following proposals are made: 

Proposal 1: 
Introduce an offset for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN.

Proposal 2: 
Capture Proposal 1 in 3GPP TR 38.821 [3].
4 Proposed text 

Section 7 in 3GPP TR 38.821 [3] captures the RAN2 related content of the study item on solutions evaluation for NR to support Non-Terrestrial Network. We propose the following modification on section “7.2.1.2 Discontinuous Reception (DRX)” for agreement. 
* * * Start of changes * * * * (NEW TEXT)
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.

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-RetransmissionTimerUL is not needed to support NTN.

Possible Solution
If HARQ is supported by NTN, an offset for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be introduced to support NTN.

* * * End of changes * * * * (NEW TEXT)
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