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Introduction

Agreements in RAN2#105
 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: The ra-ResponseWindow should be modified to support NTN.

3: Introduce an offset for the start of the ra-ResponseWindow for NTN. The offset shall be configurable to accommodate different scenarios.

4: RAN2 will study if other than delaying the start of ra-ResponseWindow an extension of ra-ResponseWindow is needed to support NTN.

5: The ra-ContentionResolutionTimer should be modified to support NTN.

6: Introduce an offset for the start of the ra-ContentionResolutionTimer for NTN.

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.

11: The sr-ProhibitTimer should be modified to support NTN.

12: The value range of sr-ProhibitTimer  should be extended to support NTN.

13: If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.

14: If HARQ is supported by NTN, the value range of t-Reassembly should be extended to support NTN.

The following assumptions will be taken as a baseline and can be revisited if new performance and QoS requirements are defined:

15:  A modification of the t-PollRetransmit timer value may not needed to support NTN.

16:  A modification of the t-statusProhibit timer value may not needed to support NTN.

17: modification of the discardTimer value should be studied.

18: timer t-Reordering 

DRX refers to a mechanism targeting for power saving, which allows UE to wake up in certain duration to monitor PDCCH. According to agreements achieved in RAN2#105 meeting, no modification is required for drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTime to support NTN. For the case HARQ is enabled, modification on HARQ-RTT-Timers are required while no modification in drx-RetransmissionTimers are needed. 

Since how to handle the HARQ-RTT-Timer and retransmissionTimer is closely related to HARQ process, we’ll discuss the impact on those two type of timers when HARQ is disabled.
Discussion

In RAN2#105 following agreements on HARQ were achieved:
	Agreement:

Retransmissions at one or several layers shall be supported for NTN and configurable by the network.

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.


Observation 1: There is no UL feedback for DL transmission when HARQ is disabled.

According to TS 38321, we can find following definition for HARQ-RTT-Timer and retransmissionTimer:
-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
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.

Figure 1 and Figure 2 illustrates the behavior of drx-InactivityTimer, drx-HARQ-RTT-TimerDL/UL and drx-RetransmissionTimerDL/UL when DRX is configured..
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Figure 1 DL transmission configured with DRX
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Figure 2 UL transmission configured with DRX
HARQ-RTT-Timer:
As observed, drx-HARQ-RTT-Timers is the minimum time duration before DCI scheduling for DL retranmission or grant for UL retransmission is expected, which is started at the end of feedback transmission or UL data transmission. The utilize of HARQ-RTT-Timer allows UE to periodically go to sleep during the period waiting for next scheduling for retransmission which is only applicable in normal HARQ process, where gNB schedules retransmission after reception of feedback. Therefore HARQ-RTT-Timer is not needed when HARQ is disabled since there is no feedback.
Observation 2: The utilize of HARQ-RTT-Timer allows UE to go to sleep before the potential scheduling for retransmission, where the HARQ-RTT-Timer is configured based on the assumption that the gNB will schedules the retransmission only after the reception of HARQ feedback. 

Proposal 1: HARQ-RTT-Timer shall not be used in case the HARQ feedback is disabled.
Retransmission Timer

Retransmission timer is the maximum duration until reception of next DL transmission or UL grant. As illustrated in Figure 1 and Figure 2, retransmission timer starts/restarts upon expiry of HARQ-RTT-Timer and stops when HARQ-RTT-Timer is started. As aforementioned, HARQ-RTT-Timer is not needed when HARQ is disabled, under such circumstance the behavior of retransmission timer needs further studied.

If there is no retransmissions:
If there is no retransmission when HARQ is disabled, then retransmission timers are unnecessary. And drx-inactivityTimer will be started upon each reception of PDCCH since it is for scheduling a new transmission. 

Observation 3: Retransmission Timer is not needed in case HARQ retransmission is disabled (no HARQ retransmission at all). 

If open loop HARQ is allowed:
As discussed in [4], it’s beneficial to adopt open loop HARQ (e.g., gNB can schedule retransmission without feedback) when HARQ is disabled, which can to some extend increase the transmission reliability. With open loop HARQ, there is no timing restriction on the interval between the scheduling for new transmission and corresponding retransmission.
Observation 4: In open loop HARQ operation, there is no timing restriction on the interval between the scheduling for new transmission and corresponding retransmission.

According to TS 38331, the maximum length of drx-inacivityTimer is 2560 ms, which is several times of round trip transmission delay even in worst case where the RTD equals to 541.14 ms. The length of drx-inactivityTimer shall be long enough for scheduling retransmissions in open loop HARQ. Therefore, to simplify the design, retransmission timers is not needed as well.

Observation 5: According to current specs, the length of drx-inactivityTimer is long enough to cover the retransmission timing in case open loop HARQ is used.

Based on above discussion, it’s proposed:
Proposal 2: Retransmission timer shall not be used in case the HARQ feedback is disabled.
Conclusion

Based on the above discussion, we have following observations and proposals:
Observation 1: There is no UL feedback for DL transmission when HARQ is disabled.

Observation 2: The utilize of HARQ-RTT-Timer allows UE to go to sleep before the potential scheduling for retransmission, where the HARQ-RTT-Timer is configured based on the assumption that the gNB will schedules the retransmission only after the reception of HARQ feedback. 

Proposal 1: HARQ-RTT-Timer shall not be used in case the HARQ feedback is disabled.
Observation 3: Retransmission Timer is not needed in case HARQ retransmission is disabled (no HARQ retransmission at all). 

Observation 4: In open loop HARQ operation, there is no timing restriction on the interval between the scheduling for new transmission and corresponding retransmission.

Observation 5: According to current specs, the length of drx-inactivityTimer is long enough to cover the retransmission timing in case open loop HARQ is used.

Proposal 2: Retransmission timer shall not be used in case the HARQ feedback is disabled. 

Text Proposal:
/* Unchanged text omit /*
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. The drx-HARQ-RTT-TimerDL is configured based on the assumption that the gNB will schedules the retransmission only after the reception of HARQ feedback, if there is no HARQ feedback, then drx-HARQ-RTT-TimerDL is not needed. 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. If HARQ is disabled, drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL shall not be used.
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. If HARQ is disabled, the handling of drx-RetransmissionTimerDL requires further studied. If there is no retransmission at all, then drx-RetransmissionTimerDL is not needed. If open loop HARQ operation is adopted for improving transmission reliability, there is no timing restriction on the interval between the scheduling for new transmission and corresponding retransmission, and the length of drx-inactivityTimer is long enough to cover the retransmission timing in case open loop HARQ is used. Therefore to simplify the design of DRX, drx-RetransmissionTimerDL is not needed as well. 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 when HARQ is supported.
Possible Solution
If HARQ is disabled, drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL shall not be used.
If HARQ is disabled, drx-RetransmissionTimerDL and drx-RetransmissionTimerUL shall not be used.
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.
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