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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 enhance power saving for UE. More specific RAN-related works are listed below.
	This work will continue the work started in Rel-12 in TR 23.887 and TR 37.869 for Extended DRX, by:

· Identifying the RAN impacts of extending the DRX cycle for both idle and connected mode [RAN2] :

· beyond 2.56s and up to values to be determined in conjunction with SA2/CT. 

NOTE:
Values (if any) that are identified to have CN impact will not be actioned in RAN without the corresponding work in SA2/CT.

· Performing the specification work resulting from the identified impacts on 

· Layer 2/3 protocols [RAN2]

· RRM core requirements [RAN4]


In this contribution, we discuss required RAN enhancements when extended connected-mode DRX (C-DRX) cycle is adopted.
2 Discussion
2.1 SFN and DRX cycle extension
The onDurationTimer is started when 
[(SFN*10)+subframe number] mod (longDRX-Cycle)=drxStartOffset

The maximum supported C-DRX cycle with current SFN is 10.24s. For power saving purpose, the C-DRX cycle shall be extended beyond this value.

Proposal 1:
C-DRX is extended beyond 10.24s.
As a consequence, SFN extension is needed. The SFN extension can be implemented in different ways, which are related to configuration of DRX parameters. Two alternatives are given as follows:
Alt. 1: Additional bits for SFN

An intuitive way is to add some most significant bits to current 10-bit SFN. Then, new choices of longDRX-Cycle can be introduced..
Alt. 2: Introduce SFN super cycle 

We may also adopt a two-level DRX cycle by introducing SFN super cycle with the length of 1024 radio frames (i.e., 10.24s). In this way, if a UE is configured with extended C-DRX, its DRX cycle will be described by a periodicity in number of SFN super cycles as well as a drxStartOffset in number of subframes. 
Alt. 2 is preferred as it has less impact on legacy UEs, and therefore we have the following proposals.
Proposal 2:
Introduce SFN super cycle for UEs configured with extended C-DRX. 
2.2 Operation of extended C-DRX
Interpretation of extended C-DRX value
Connected mode DRX behaviours (e.g., long and short DRX cycles) have been designed for legacy UEs. When extended C-DRX is introduced, there can be different interpretations for such a new configuration. Two alternatives are given as follows.
Alt. 1: An extra level of DRX 
The eDRX cycle may be interpreted as an extra level of DRX beyond current long DRX cycle. A UE goes to eDRX mode after several long DRX cycles. In this way, a new MAC state for eDRX shall be introduced.
Alt. 2: Extended long DRX cycle
Another way is to keep legacy DRX-related behaviours, and replace the long DRX cycle with the extended C-DRX cycle. 
The purpose of multi-level DRX is to serve correlated packet arrivals with shorter intervals in between. We believe that current two-level DRX scheme performs well, and there is no need to extend it into three levels. Therefore we have the following proposal.

Proposal 3:
Extended C-DRX cycle is interpreted as the long DRX cycle in DRX operation.

Moreover, to comply with current specifications, the value of extended C-DRX cycle is a multiple of the shortDRX-Cycle value (if configured).
Proposal 4:
If shortDRX-Cycle is configured, the value of extended C-DRX cycle shall be a multiple of the shortDRX-Cycle value.
Allowable values of extended C-DRX
The value of idle mode DRX (paging) cycle is to be extended to the magnitude of 10 minutes. While connected mode DRX cycle will also be extended, its maximum value needs further study. The main concern about C-DRX extension is the risk of buffer overflow at eNB, since more packets may have to be queued until DRX ON duration. On the other hand, applying longer C-DRX means that a UE can be kept in connected mode for longer time without increasing the power consumption. This is beneficial to static UEs since the RRC signalling overhead due to state transitions can be reduced.
We believe that the feasibility of an extended C-DRX cycle shall be determined by the network, based on e.g. number of subscribed UEs or traffic types. From specification point of view, the maximum allowed value shall be the same as that of paging cycle if C-DRX cycle extension beyond 10.24s is supported.
Proposal 5:
If C-DRX cycle extension beyond 10.24s is supported, the maximum allowed value shall be the same as that of paging cycle.
3 Conclusion

It is proposed to discuss and decide on the following observations and proposals:
Proposal 1:
C-DRX is extended beyond 10.24s.

Proposal 2:
Introduce SFN super cycle for UEs configured with extended C-DRX. 
Proposal 3:
Extended C-DRX cycle is interpreted as the long DRX cycle in DRX operation.
Proposal 4:
If shortDRX-Cycle is configured, the value of extended C-DRX cycle shall be a multiple of the shortDRX-Cycle value.
Proposal 5:
If C-DRX cycle extension beyond 10.24s is supported, the maximum allowed value shall be the same as that of paging cycle.
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