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1 Introduction
In RAN2#103bis, it is agreed to study the following UP and CP aspects:
UP Impacts to study:

· DRX

· HARQ 

· Random access response 

· RLC/PDCP reordering (e.g. timers and SN space)

· SDAP => no impact

CP Impacts to study:
· Mobility 

· TA management and update
This document discusses the impact on long and variable delays expected in NTN scenarios on the discontinuous reception (DRX).
2 DRX in NTN
The DRX is UE specific and is used for UE power saving. The DRX defines the time periods for monitoring the PDCCH.

The DRX is part of the System Information (SI) via the RRC-INACTIVE ASSISTANT INFORMATION (RIAI) received by the UE either from the serving AMF (In case of 5GC-based paging) or the RAN (in case of NG-RAN-based paging. In case of 5GC-based paging the DRX is configured by the Non-access stratum (NAS). In case of NG-RAN-based paging the DRX is configured by the NG-RAN. However, the UE can distribute a suggested DRX in both cases.
The DRX is characterized by the following [1]:

on-duration: duration that the UE waits for, after waking up, to receive PDCCHs. If the UE successfully decodes a PDCCH, the UE stays awake and starts the inactivity timer;

-
inactivity-timer: duration that the UE waits to successfully decode a PDCCH, from the last successful decoding of a PDCCH, failing which it can go back to sleep. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions);

-
retransmission-timer: duration until a retransmission can be expected;

-
cycle: specifies the periodic repetition of the on-duration followed by a possible period of inactivity (see Figure 1).
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Figure 1: DRX Cycle

In NTN one of the major impacts is the higher and in case of NGSO satellites variable round trip time (RTT) compared to terrestrial communication. In case of GEO satellite this RTT can be up to 541.14 ms.
The DRX cycle handling of the UE is not affected in case of long delay, e.g. introduced by GEO satellites as the long delays have no effect on the periodicity of this procedure.

For NGSO satellites, the delay between gNB and UE varies rapidly up to 35 us/s [3]. As a consequence, the timing of received relevant PDCCH information from NGSO satellites shifts from DRX cycle to DRX cycle. This means that - depending on the DRX cycle length - the On-Duration time has to be configured long enough (longer than in GEO case), such that the UE is able to still receive PDCCH information even with the presence of the delay drift. The DRX parameter values ranges in DRX-Config, especially the drx-onDurationTimer as specified in [2] allow the configuration for NGSO satellites. However, the power saving mechanism seems less efficient in NGSO case compared to GEO case due to the longer required On Duration.
Observation 1: The DRX cycle handling is not affected by long delays, so no modification is needed for GEO satellites.
Observation 2: The strong delay drift of NGSO satellites requires to configure a longer drx-onDurationTimer compared to GEO satellites, reducing the efficiency of the power saving mechanism.

3 Summary

The above section shows the challenges of DRX for NTN.

Observation 1: The DRX cycle handling is not affected by long delays, so no modification is needed for GEO satellites.

Observation 2: The strong delay drift of NGSO satellites requires to configure a longer drx-onDurationTimer compared to GEO satellites, reducing the efficiency of the power saving mechanism.
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