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1. Introduction

In Rel-17 SI on Support of Reduced Capability NR Device, one of the objectives is:
Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 

· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].

· Extended DRX for RRC Inactive and/or Idle [RAN2]

· RRM relaxation for stationary devices [RAN2]

This contribution introduces the Extended DRX for NR.
2.
Discussion
2.1
Idle Mode DRX Cycle

Since Rel-13 LTE, Idle mode Extended DRX (eDRX) has been introduced, while targeting NB-IoT/eMTC devices with delay-tolerant services. For the case of UE-specific DRX cycle of 2.56 or shorter, the DRX cycle is the shortest between UE-specific DRX cycle and default DRX cycle. In Rel-13, the DRX cycle is extended beyond 2.56, and called eDRX. The signaling flow to support DRX and eDRX is given by the following figure. If UE wants to trigger eDRX operation, it can provide a preferred eDRX cycle to MME. Since the legacy DRX is still required for eDRX, UE can also provide a UE-specific DRX cycle. If it is acceptable, MME has to provide eDRX cycle and PTW (Paging Time Window) to both UE and eNB.
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Fig. 1
Signalling flow for DRX and eDRX in RRC_IDLE
With eDRX, if the preferred eDRX cycle is 5.12, the preferred eDRX cycle is used as DRX cycle in the legacy DRX operation, i.e. no eDRX cycle and PTW are applied. If UE wants to use the eDRX cycle of 10.24 seconds or longer, the eDRX operation with PTW is applied. During PTW, UE can have multiple POs based on legacy DRX operation for high reliability, as shown in the following figure. It means that the legacy DRX configuration is still required for eDRX. 
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Fig. 2
Extended DRX
The DRX cycles can be summarized as the following table. 
	Type
	UE-specific DRX cycle, T'
	preferred eDRX cycle, T''
	DRX cycle, T
	eDRX cycle, TeDRX

	legacy DRX
	T' ≤ 2.56 seconds
	N/A
	shortest (T', default DRX cycle)
	N/A

	eDRX
	T' = 5.12 seconds
	
	5.12
	

	
	T' ≤ 2.56 seconds
	10.24 ≤ T''
	shortest (T', default DRX cycle)
	T''


It is assumed that the LTE Extended DRX can be easily applied to NR for the delay-tolerant access.
Proposal 1: LTE Extended DRX is a baseline for Idle mode UE power saving.
2.2
Inactive Mode DRX Cycle 

Another issue is how to determine the extended DRX cycle when UE is in RRC_INACTIVE (Inactive mode DRX cycle). The RAN paging cycle is configured via RRCRelease including the IE SuspendConfig:
SuspendConfig ::=                   SEQUENCE {

    fullI-RNTI                          I-RNTI-Value,

    shortI-RNTI                         ShortI-RNTI-Value,

    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                                OPTIONAL,   -- Need M

    t380                                PeriodicRNAU-TimerValue                                                 OPTIONAL,   -- Need R

    nextHopChainingCount                NextHopChainingCount,

    ...

}

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}
Since the inactive UEs have to receive both RAN paging and CN paging, the DRX cycle applied in RRC_INACTIVE is the shortest between idle mode DRX cycle and RAN paging cycle. It means that the configured RAN paging cycle has to be also lengthened in order to achieve the power saving in RRC_INACTIVE. 
Proposal 2: Extended DRX cycle is supported in inactive state. FFS how to support.
3. Conclusion

It is suggested that 
Proposal 1: LTE eDRX is a baseline for Idle mode UE power saving.
Proposal 2: Extended DRX cycle is supported in inactive state. FFS how to support.
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