
3GPP TSG-RAN WG2 Meeting #105
R2-1900574

Athens, Greece, 25th February – 1st March 2019

Agenda item:
11.6.3.1
Source:
ZTE Corporation, Sanechips
Title:
Consideration on DRX for NTN
Document for:
Discussion and Decision

Introduction

It’s agreed in RAN2#103bis that following UP impacts will be studied:

	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


This paper will discuss NTN’s impact on DRX.

Discussion

DRX refers to a mechanism targeting for power saving, which allows UE remaining in sleep to save power consumption and only to wake up in certain duration to monitor PDCCH for possible downlink transmissions, such time duration is called Active Time.
DRX for Random Access
--------------------------------------------------- From 38321 ------------------------------------------------------------

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other subclauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously.

RRC controls DRX operation by configuring the following parameters:

-
drx-onDurationTimer: the duration at the beginning of a DRX Cycle;

-
drx-SlotOffset: the delay before starting the drx-onDurationTimer;

-
drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity;

-
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-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX Cycle starts;

-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

-
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.

When a DRX cycle is configured, the Active Time includes the time while:

-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).

--------------------------------------------------- From 38321 ------------------------------------------------------------
According to highlighted description given above,when DRX is configured, during the Random Access procedure, UE is considered in Active Time during ra-ResponseWindow, the running or ra-ContentionResolutionTimer (CBRA) and the waiting time before successful reception of Msg4 (CFRA). As we can see DRX’s design for RA is more related to the starting timing of RAR window/ ContentionResolutionTimer instead of the length of RAR window/ContentionResolutionTimer.

Observation 1: DRX is considered for time interval between Msg1 and Msg2 and the time interval between Msg3 and Msg4. And DRX’s design for RA is more related to the starting timing of RAR window / ContentionResolutionTimer instead of length of RAR window/ContentionResolutionTimer.
As captured in TR 38.821, the significant large propagation delay (up to 541.14ms in GEO and 41.75 ms in LEO) and cell size (up to 1000 km in diameter for GEO and 500 km in diameter for LEO) in NTN have non negligible impact on the reception of Msg2 and Msg4. For compensation of the large propagation delay, it’s more power efficient to delay the start of ra-ResponseWindow, which doesn’t require UE to monitor PDCCH for the whole RTD. For similar concern, the start of ra-ContentionResolutionTimer is proposed to be handled in the same way. 

Observation 2: To delay the start of ra-ResponseWindow and ra-ContentionResolutionTimer in RA is a more power efficient way to compensate transmission delay in NTN.
If both ra-ResponseWindow and ra-ContentionResolutionTimernd are delayed, and then current DRX design on RACH shall be sufficient, no further modification is needed.
Proposal 1: No modification is needed for DRX operation during RA procedure.
HARQ’s impact on DRX
According to TS 38321, when DRX is configured, the retransmission mechanism is controlled by timers given as follows: 
-
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.
As aforementioned, the large RTT in NTN has impacts on various of MAC functions, especially for HARQ.  Considering the long propagation distance in NTN, to wait for acknowledgement from receiver at each scheduling will significantly increase the transmission delay. To cope this issue, it’s beneficial to disable HARQ feedback. With the disabled HARQ feedback, all the other HARQ operation can be reused as it is.
Observation 3: Considering the long propagation delay in NTN, it’s beneficial to allow the disable of HARQ feedback(i.e. only the HARQ feedback is disabled but the other HARQ operation can still be reused).

drx-HARQ-RTT-Timers is the minimum time for a PDCCH for scheduling a retransmission, approximately equals to 1 RTT. If HARQ feedback is disabled, then network don’t need to wait for Ack/Nack from UE to schedule retransmission, thus drx-HARQ-RTT-Timers is not needed (i.e. shall not be started). Similarly, drx-RetransmissionTimers is as well not needed for DRX if HARQ feedback is disabled.

Observation 4: drx-HARQ-RTT-Timers and drx-RetransmissionTimers are useless if no HARQ feedback is expected.
Proposal 2: The drx-HARQ-RTT-Timers and drx-RetransmissionTimers are not needed (i.e. shall not be started) for the HARQ process for which the HARQ feedback is disabled.
Conclusion

According to above discussions, we propose the following:

Observation 1: DRX is considered for time interval between Msg1 and Msg2 and the time interval between Msg3 and Msg4. And DRX’s design for RA is more related to the starting timing of RAR window / ContentionResolutionTimer instead of length of RAR window/ContentionResolutionTimer.

Observation 2: To delay the start of ra-ResponseWindow and ra-ContentionResolutionTimer in RA is a more power efficient way to compensate transmission delay in NTN.

Observation 3: Considering the long propagation delay in NTN, it’s beneficial to allow the disable of HARQ feedback(i.e. only the HARQ feedback is disabled but the other HARQ operation can still be reused).

Observation 4: drx-HARQ-RTT-Timers and drx-RetransmissionTimers are useless if no HARQ feedback is expected.
Proposal 1: No modification is needed for DRX operation during RA procedure.

Proposal 2: The drx-HARQ-RTT-Timers and drx-RetransmissionTimers are not needed (i.e. shall not be started) for the HARQ process for which the HARQ feedback is disabled.
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