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1 Introduction
The WI of RAN enhancements for extended DRX in LTE has been approved in RAN #67 [1]. Considering mobile terminated data with a delay tolerance in the order of minutes to an hour, the main objective of this WI is to extend the DRX cycles in both idle and connected mode, so as to provide additional power saving for UE. Regarding Connected mode DRX (C-DRX) extension, the following agreements were made in RAN #68 meeting.
	RAN agrees that extended connected mode DRX cycle beyond 10.24 seconds is no longer pursued in the release-13 WI [1].


In addition, SA2 has the following statement in LS [2].

	For E-UTRAN, extended C-DRX up to 10.24 seconds as planned by RAN2 in Rel-13, can be supported with no core network impacts. RAN design should avoid the UE entering extended C-DRX while a NAS procedure, e.g. attach/TAU procedure, is ongoing.


Although the value of extended C-DRX cycle is limited to 10.24 seconds, there are still some potential RAN issues. In this contribution, we discuss required RAN enhancements when Connected mode DRX cycle is extended beyond the original limit of 2.56 seconds.
2 Discussion
2.1 Extended C-DRX operation in RAN
One question arises when introducing extended C-DRX is the interpretation of extended DRX cycle. We may either treat extended C-DRX as extended configuration parameters for existing long DRX, or introduce an additional state to the current short and long DRX cycle states. The former is simpler from RAN perspective, while the latter allows the network to be aware that a UE is in extended C-DRX mode. Since SA2 has confirmed that extended C-DRX up to 10.24 seconds can be supported with no core network impacts, extended C-DRX should be simply considered as extended configuration parameters for existing long DRX. 
Proposal 1:
Extended C-DRX should be considered as extended configuration parameters for existing long DRX.
The possible values of long DRX cycle are enumerated in [3], and extended values shall be added to the enumeration. Our proposed extension values for longDRX-Cycle as well as other DRX-related parameters are given in the following table.
Table 1: Proposed extension for DRX-related parameters
	Field
	Current range
	Proposed values
	Remarks

	longDRX-Cycle
	sf10 to sf2560 
	Add {sf3000, sf4096, sf5120, sf6000, sf7000, sf8192, sf9000, sf10240}
	Extend long DRX cycle to 10.24s with values spaced by roughly 1s. Since there is no spare value in current spec, a new IE with suffix needs to be defined.

	onDurationTimer
	psf1 to psf200 
	psf1 to psf200 (unchanged)
	onDurationTimer up to 200 PDCCH subframes should be enough.

	drx-InactivityTimer
	psf0 to psf2560
	Add the same values as for longDRX-Cycle
	Add values corresponding to new longDRX-Cycle values.

	drx-RetransmissionTimer
	psf1 to psf33
	psf1 to psf33 (unchanged)
	UE monitors PDCCH when drx-RetransmissionTimer is running. This  timer is not extended so as to avoid power consumption increase.

	shortDRX-Cycle
	sf2 to sf640
	Add {sf750, sf1024, sf1280, sf1500, sf1750, sf2048, sf2250, sf2560}
	Add values corresponding to new longDRX-Cycle values: shortDRX-Cycle = ¼ longDRX-Cycle, as in current spec.

	drxShortCycleTimer
	(1..16)
	(1..16) (unchanged)
	The value is in multiples of shortDRX-Cycle, which is to be extended. No extension is needed for drxShortCycleTimer.


Proposal 2:
RAN2 to discuss the extension DRX-related parameters based on Table 1.
2.2 RRM requirements for Extended C-DRX
Although it is stated in the WID [1] that current RLM/RRM procedures apply for UEs configured with eC-DRX, there are still some details regarding RRM requirements [4] to be studied. For example, the evaluation periods for Qin and Qout are only defined for DRX cycle up to 2.56 seconds, so new evaluation periods need to be defined for extended C-DRX cycle. Similarly, new test requirements for out-of-sync/in-sync evaluations as well as measurement reporting delay need to be studied. Therefore, once the extended C-DRX values are determined, RAN2 should ask RAN4 to study the new RRM requirements corresponding to extended C-DRX values.
Proposal 3:
Send an LS to RAN4 informing them about the extended C-DRX values and the need of corresponding RRM requirements.
3 Conclusion

It is proposed to discuss and decide on the following proposals:
Proposal 1:
Extended C-DRX should be considered as extended configuration parameters for existing long DRX.
Proposal 2:
RAN2 to discuss the extension DRX-related parameters based on Table 1.

Proposal 3:
Send an LS to RAN4 informing them about the need of studying new RRM requirements for extended C-DRX.
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