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1 Introduction

The DRX cycle value range in Idle mode (defaultpagingcycle) and Inactive (ran-PagingCycle) is discussed further in this contribution. 

2 Background

2.1.1 NR

Connected mode DRX:

	Long DRX cycle
	{10, 20, …, 2560, 5120, 10240} msec

	Short DRX cycle
	{2, 3, …, 320, 512, 640} msec


defaultPagingCycle in Idle mode:

	SIB1
	{320, 640, 1280, 2560} msec


ran-PagingCycle in Inactive mode:

	SuspendConfig
	{320, 640, 1280, 2560} msec


2.2 LTE

defaultPagingCycle in Idle mode:

	SIB2
	{320, 640, 1280, 2560} msec


2.3 NB-IoT

defaultPagingCycle in Idle mode:

	SIB2
	{1280, 2560, 5120, 10240} msec


3 Discussion

The maximum DRX cycle length in Connected mode is (much) longer compared to the maximum DRX cycle length Idle and Inactive in NR:
Observation 1: The maximum DRX cycle length in Connected mode is (much) longer compared to the maximum DRX cycle length Idle and Inactive in NR. 
However Idle and Inactive mode are traditionally considered power saving modes compared to Connected mode: 
Observation 2: The UE typically resides in Idle or Inactive mode when it has no data to send or receive to save power.

In our view the maximum DRX cycle length in Idle and Inactive mode should at least be on par with Connected mode from a power saving perspective. Therefore it is proposed: 
Proposal 1: Extend the defaultpagingCycle in Inactive and ran-PagingCycle Idle mode up to 10,24 seconds, i.e. add {rf512, rf1024} to the parameter value range.

The 10-bit System Frame Number (SFN) allows a DRX cycle up to 10,24 seconds without changes. There is no impact on CN to support paging up to 10,24 seconds. Up to 10,24 seconds is supported for NB-IoT in the CN already, i.e. eNB can be connected to 5G CN. Furthermore up to 10,24 seconds DRX is supported in Connected mode (there is no Paging message in connected mode, but DL data can tolerate up to 10,24 seconds latency).
In case a DRX cycle of 5,12 or 10,24 seconds is configured in Idle/Inactive mode, then UEs that require a shorter DRX cycle for latency purposes can request a shorter UE specific DRX cycle, using the existing procedures. 
In case a DRX cycle of e.g. 1,28 or 2,56 seconds is configured in Idle/Inactive mode, it might be beneficial for UEs that are not latency sensitive but want to save power to request a UE specific DRX cycle longer than the defaultpagingCycle (e.g. data devices like laptops and iPADs). The UE could be allowed to request a UE specific DRX cycle longer than the defaultpagingCycle using the existing NAS signaling procedure.  Only the DRX cycle value range in the DRX parameters in REGISTRATION REQUEST and REGISTRATION ACCEPT (24.501), and the value range of Paging DRX in PAGING message would need to be extended (38.413). Please note that those changes are needed also when the UE cannot request a longer DRX cycle, but only the DRX cycle range is extended in RAN2:
Proposal 2: UE can request a UE specific DRX cycle longer than the defaultpagingCycle.

It is noted that in case this functionality is introduced in a later release some additional signalling may be required to handle the cases where UE, AMF and/or gNB support do or do not support this enhanced functionality, and what DRX cycle value will be used by the UE. The signalling would be simpler if agreed as a baseline from REL-15:
Observation 3: The signalling solution is simpler when introduced from REL-15 as a baseline.

CRs to 38.300, 38.304 and 38.331 are provided for discussion and agreement [1-3]. 

We do not see a strong need for a shorter DRX cycle in Idle or Inactive mode below 320 ms, i.e. in our view those are power saving state. Furthermore in Idle mode there is a longer latency and additional signalling to move to Connected mode. The signalling latencies are perhaps shorter in NR (compared to LTE) and the transition latency from Inactive to Connected is reduced due to CN signalling optimization, nevertheless too frequent connected <-> Inactive/Idle mode transitions should be avoided due to increased signalling load:
Observation 4: Frequent connected <-> Inactive/Idle mode transitions increase the signalling load.

Therefore we propose:

Proposal 3: RAN2 to discuss to shorten ran-PagingCycle in Inactive mode below 320 ms, i.e. add {rf8, rf16} to the parameter value range.
4 Summary

RAN2 is kindly asked to discuss the DRX value range in Idle and Inactive mode in NR: 

Proposal 1: Extend the defaultpagingCycle in Inactive and ran-PagingCycle Idle mode up to 10,24 seconds, i.e. add {rf512, rf1024} to the parameter value range.

Proposal 2: UE can request a UE specific DRX cycle longer than the defaultpagingCycle.

Proposal 3: RAN2 to discuss to shorten ran-PagingCycle in Inactive mode below 320 ms, i.e. add {rf8, rf16} to the parameter value range.
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