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1. Introduction

In RAN2#105, RAN2 made the following agreements on the power saving enhancements of paging procedure:

=>
RAN2 will consider extending the DRX cycle length to 10.24 in idle and inactive mode. 

=>
RAN2 will not study increasing it above 10.24s in this SID

This contribution will discuss a way-forward on how to lengthen the DRX cycle up to 10.24 seconds in RRC_Idle and RRC_Inactive.
2.
Discussion
2.1
Idle Mode DRX Cycle (CN Paging Cycle)
From Rel-13 LTE, the extended DRX (eDRX) has been introduced. According to the UE-specific DRX cycle, the DRX cycle is derived as in the following table:
	UE-specific DRX cycle, T'
	DRX cycle, T
	Relevant texts in 36.304

	T' ≤ 2.56 seconds
	shortest (UE specific DRX cycle T', default DRX cycle)
	“ .. T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information .. ”

	T' = 5.12 seconds
	5.12
	“ .. if a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512 .. ”

	10.24 ≤ T'
	eDRX behavior is applied


It has been identified that the DRX cycles longer than 2.56 seconds are for power saving purpose of specific UEs, e.g. MTC devices. Therefore, the rule of selecting the shortest one of them is not applied beyond UE-specific DRX cycle of 2.56 seconds. Instead, the DRX cycle is equal to the UE-specific DRX cycle, i.e. for the UE-specific DRX cycle of 5.12 seconds. Other remarkable point is to follow LTE eDRX behavior from the UE-specific DRX cycle of 10.24 seconds. The principle of the LTE DRX can be considered.
Proposal 1: LTE DRX is a baseline to lengthen the DRX cycle up to 10.24 seconds in RRC_Idle.
It is assumed that RAN2 can consider two DRX values, 5.12 and 10.24 in addition. First, it is suggested to add the UE-specific DRX cycle of 5.12 seconds and then it seems natural that the DRX cycle T is equal to the UE-specific DRX cycle of 5.12 as in LTE.

Proposal 2: In RRC_Idle, a UE-specific DRX cycle of 5.12 seconds is added and then DRX cycle T is equal to the UE-specific DRX cycle of 5.12 as in LTE.

In the last meeting, the motivation of RAN2 agreeing to extend DRX cycle up to 10.24 seconds was to minimize the additional complexity. For instance, it is not reasonable to follow the LTE eDRX behavior in the UE-specific DRX cycle of 10.24 seconds because eDRX results in a few specification impacts such as Paging Time Window, systemInfoModification-eDRX and etc. Therefore, it is preferable to exclude the LTE eDRX behavior in Rel-16. With the working assumption, it is questionable on how to apply 10.24 value without the eDRX. The following options can be considered: 
· Option 1: 10.24 value is applied same as in the case of 5.12 value, i.e. the DRX cycle T is equal to the UE-specific DRX cycle of 10.24.
· Option 2: 10.24 value is not applicable in Rel-16. It is assumed that 10.24 or more values will be considered as one of eDRX cycles in later release.

Proposal 3: The eDRX introduced in Rel-13 LTE is not considered in Rel-16 NR.

Proposal 4: RAN2 to discuss whether to consider the value of 10.24 in the CN paging cycle calculation. The following options are considered:
· Option 1: In RRC_Idle, a UE-specific DRX cycle of 10.24 seconds is added and then DRX cycle T is equal to the UE-specific DRX cycle of 10.24.
· Option 2: 10.24 value is not applicable in Rel-16. The value will be considered as one of eDRX cycles in later release.

Since SA2 or CT1 is mainly responsible for the operation related to CN paging cycle, RAN2 may need to send a LS to inform the WGs of the agreed RAN2 preference. With the option 1, we also provide a draft LS in R2-1905006.
Proposal 5: RAN2 to send a LS to SA2 and CT1 to inform the WGs of RAN2 preference.
2.2
Inactive Mode DRX Cycle (RAN Paging Cycle)
Another issue is to determine the DRX cycle when UE is in RRC_Inactive. The RAN paging cycle applied in RRC_Inative 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 CN paging cycle and RAN paging cycle. It means that the configured RAN paging cycle has to be lengthened as well in order to apply the longer DRX cycle in RRC_Inactive. 
Proposal 6: RAN paging cycle is lengthened up to 10.24. In RRC_Inactive, the DRX cycle is the shortest between CN paging cycle and RAN paging cycle as in Rel-15.
3. Conclusion
It is suggested that 
Proposal 1: LTE DRX is a baseline to extend the DRX cycle up to 10.24 seconds in RRC_Idle.
Proposal 2: In RRC_Idle, a UE-specific DRX cycle of 5.12 seconds is added and then DRX cycle T is equal to the UE-specific DRX cycle of 5.12 as in LTE.
Proposal 3: The extended DRX introduced in Rel-13 LTE is not considered in Rel-16 NR.

Proposal 4: RAN2 to discuss whether to consider the value of 10.24 in the CN paging cycle calculation. The following options are considered:
· Option 1: In RRC_Idle, a UE-specific DRX cycle of 10.24 seconds is added and then DRX cycle T is equal to the UE-specific DRX cycle of 10.24.
· Option 2: 10.24 value is not applicable in Rel-16. The value will be considered as one of eDRX cycles in later release.

Proposal 5: RAN2 to send a LS to SA2 and CT1 to inform the WGs of RAN2 preference.
Proposal 6: RAN paging cycle is lengthened up to 10.24. In RRC_Inactive, the DRX cycle is the shortest between CN paging cycle and RAN paging cycle as in Rel-15.
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