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1 Introduction
In RAN#67, a new Rel. 13 Work Item on “RAN Enhancements for Extended DRX in LTE” has been approved [1]. One of the objectives, as captured in the WID, is to "Extend connected mode DRX cycles in order to enable additional power savings beyond what is currently possible for UEs in connected mode ".
In RAN2 #90 and #91 meeting, extending DRX cycle in idle mode and connected mode was discussed. For connected mode, RAN agreed that the DRX cycle can be extended up to 10.24sec., however, how to define the extended C-DRX cycle values from 2.56s to 10.24s and what the impact on the current parameters need to be further discussed. In this contribution, we analyze the impact of the introduction for extended DRX in connected mode. 
2 Discussion
2.1 Extending DRX 
For the extended DRX cycle, there are two alternatives to define the state in connected mode. 
One alternative is to consider extended DRX cycle as an extension of the current long DRX cycle, by adding values up to 10.24sec, so that extended DRX is similar to the legacy long DRX. We just need to update the configuration of DRX cycle by adding values up to 10.24sec. There is no impact to legacy UEs. The legacy command signalling and procedure for DRX state transition can be reused for this alternative. 
The other alternative is to consider the extended DRX as an “individual DRX cycle state”, so that there is also no impact to legacy UEs and the current DRX state transition procedure in connected mode can be reused, but in this case we need to define new transitions from normal state or legacy DRX states to this new eDRX state and viceversa. Moreover, a new MAC CE for the command and a timer for the transition to eDRX state should be defined in MAC layer, and the transition for UE supporting eDRX will be short DRX -> long DRX -> eDRX, which will increase the overhead and implementation complexity. 
We have a preference for keeping this simple, so we prefer the first alternative.
Proposal 1: There is no need to define an individual state for eDRX in connected mode. eDRX can be supported by updating the current configuration for DRX cycle. 

2.2 DRX State Transition
For the UE supporting eDRX in connected mode, the DRX state transition can be defined from either short DRX or long DRX to eDRX. But if we consider eDRX as one longer DRX cycle, the legacy transition procedure and command can be reused. There is no need to define new procedure for the transition to eDRX state. Specifically, once the UE supporting eDRX receives the MAC CE about long DRX command, it will transit to eDRX cycle directly instead of long DRX cycle. Or on the other hand, if there is no such command, but drxShortCycleTimer expires in the subframe, the UE also transits to eDRX cycle directly. In this way, there is no impact on the legacy procedure, and also no signalling overhead will be created. Moreover, for UEs in connected mode, the power consumption is generally much higher than that for UEs in idle mode. Thus, for the UE supporting eDRX, to transit directly to eDRX cycle values instead of through long DRX cycle to eDRX cycle can provide higher power saving benefit. 

Proposal 2: Reuse the legacy DRX procedure and MAC CE for the UE supporting eDRX, so the UE can go directly to the maximum DRX value according to the MAC CE. 
2.3 DRX Values
As discussed above, eDRX can be supported by updating the current configuration for DRX cycle. For eDRX cycle in connected mode, the enumerated value is listed in TS 36.331 [2]. Thus, after extending the C-DRX up to 10.24sec, the C-DRX cycle values from 2.56s to 10.24s should be defined and added to the current list. Following the current rules for DRX values, we can define the extended DRX cycle with the interval of about 1sec or 2 sec. Numbers that are a power of two, 2n, are recommended. These values should be added to the current configuration. Correspondingly, a new IE for longDRX-CycleStartOffset with suffix needs to be defined. The specific values can be sf4096, sf5120, sf8192, sf10240. 

Moreover, we should check whether other configurations in TS 36.331 are enough for the extended DRX cycle or not. The current onDurationTimer is enough for eDRX up to 10.24s. But some other parameters such as drx-InactivityTimer should also be updated for eDRX. Same values as longDRX-CycleStartOffset IE can be added to the current configuration. Some RRM requirements should also be updated after the DRX cycle is extended in connected mode. Maybe new requirements for in-sync and out-of-sync process will be needed for eDRX. Thus, RAN2 should make decision by considering RAN4’s consideration. 

Proposal 3: RAN2 should take the above analysis into consideration, and a new IE for longDRX-CycleStartOffset with suffix needs to be defined in TS 36.331 for eDRX in connected mode. The specific values can be e.g. sf4096, sf5120, sf8192, sf10240. 
Proposal 4: The IE drx-InactivityTimer should also be updated for eDRX. Same values as longDRX-CycleStartOffset can be added to the current configuration.
3 Conclusion

In this contribution, we discussed the impact of the introduction for extended DRX in connected mode, and we have the following proposals:
Proposal 1: There is no need to define an individual state for eDRX in connected mode. eDRX can be supported by updating the current configuration for DRX cycle. 
Proposal 2: Reuse the legacy DRX procedure and MAC CE for the UE supporting eDRX, so the UE can go directly to the maximum DRX value according to the MAC CE. 
Proposal 3: RAN2 should take the above analysis into consideration, and a new IE for longDRX-CycleStartOffset with suffix needs to be defined in TS 36.331 for eDRX in connected mode. The specific values can be e.g. sf4096, sf5120, sf8192, sf10240. 
Proposal 4: The IE drx-InactivityTimer should also be updated for eDRX. Same values as longDRX-CycleStartOffset can be added to the current configuration.
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