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1
Introduction
3GPP Rel-13 includes a work item entitled “RAN enhancements for extended DRX in LTE” [1] which has the objective:

-
Extend idle mode DRX cycles in order to provide at least an order of magnitude power savings for UEs in idle mode; and

-
Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode

RAN2#90 [2] agreed for connected mode, the DRX cycle can be extended up to 10.24sec, however how to adapt the eDRX with exiting DRX operation in connected mode was not decided. It is discussed in the email discussion without reaching clear consensus [3]. We will address this issue in this paper therefore.
2
Discussion
Legacy LTE applies two different lengths of DRX cycles for a UE in RRC connected mode, but the short DRX cycle is optionally configured. When both are configured, the UE could transit between the long DRX cycle and the short DRX cycle. The transition is controlled either by timers or by explicit MAC Control Element from the eNB.
The natural and simple way to introduce the extended DRX cycle in connected mode is to consider the extend DRX as extension of existing long DRX cycle. With this solution, the legacy state transition could be inherited by simply configuring extra value options for long DRX cycle of 5.12s and 10.24sec. The DRX state transition will be handled in the legacy way, i.e. by the existing timers, DRX Command MAC CE and Long DRX Command MAC CE.
Another alternative [4] is  to introduce another cycle for extended DRX cycle on top of current Short and Long cycle, in this sense new timer or/and new MAC CE command  may be necessary to support the additional transition between the legacy DRX states and the new extended DRX state. The expected update to both RRC and MAC and the extra operation between short DRX, long DRX and extended DRX may increase signalling overhead and complicate the specification and implementation. Since the extended DRX cycle for connected mode is only up to 10.24s, a new DRX state does not seem to be needed. 
As to extend the existing long DRX is beneficial to simplify the eDRX operation and ease the standardization and implementation work. The potential specification update includes the extension of the value range of existing long DRX, the application of short DRX cycle could be reused without any changes. UE will move to a long DRX cycle including eDRX depending on the long DRX configuration at the expiry of the drxShortCycleTimer or requested by eNB with Long DRX MAC CE explicitly if short DRX cycle is not configured.
Proposal 1: extend current Long DRX cycle to 10.24s to support C-eDRX.
Currently long DRX cycle and offset is configured as follows:

longDRX-CycleStartOffset

CHOICE {




sf10






INTEGER(0..9),




sf20






INTEGER(0..19),




sf32






INTEGER(0..31),




sf40






INTEGER(0..39),




sf64






INTEGER(0..63),




sf80






INTEGER(0..79),




sf128






INTEGER(0..127),




sf160






INTEGER(0..159),




sf256






INTEGER(0..255),




sf320






INTEGER(0..319),




sf512






INTEGER(0..511),




sf640






INTEGER(0..639),




sf1024






INTEGER(0..1023),




sf1280






INTEGER(0..1279),




sf2048






INTEGER(0..2047),




sf2560






INTEGER(0..2559)



},

A straightforward way for eDRX signalling is to add the following to a new IE DRX-Config-v13, and indicate when this is present, the legacy configuration of longDRX-CycleStartOffset is ignored: 

DRX-Config-v13 ::=




SEQUENCE {


elongDRX-CycleStartOffset-v13


CHOICE {



sf5120







INTEGER(0..5119),



sf10240







INTEGER(0..10239)


}












OPTIONAL,
--Need OR

}
Since the legacy signalling for long DRX cycle and offset are mandatory present, another option is to always set the legacy long DRX configuration to sf2560 which gives the offset within 2560ms and indicate in the new IE DRX-Config-v13 only the choice between 5120 or 10240 together with which segment of 2560ms the offset is, then the actual offset for extended DRX is the configured value * 2560 plus the offset configured in legacy signalling branch for sf2560:
DRX-Config-v13 ::=




SEQUENCE {


elongDRX-CycleStartOffset-v13


CHOICE {



sf5120







INTEGER(0..1),



sf10240







INTEGER(0..3)


}












OPTIONAL,
--Need OR

}
Proposal 2: Discuss the two signalling options for eDRX cycle and offset configuration.
3
Conclusion
This contribution analyzed the available eDRX operation alternatives in connected mode, with the following  proposal proposed:
Proposal 1: extend current Long DRX cycle to 10.24s to support C-eDRX.
Proposal 2: Discuss the two signalling options for eDRX cycle and offset configuration.
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