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1 Introduction
The WI of extended DRX in LTE [1] has been approved at RAN#67 meeting. In RAN4#76bis meeting, the impacts of the introduction of extended DRX to RRM performance requirements were discussed, and a WF [2] was agreed with the following statements.

	For idle mode

· In Rel-13, do not specify eDRX requirements for ProSe 

· eDRX requirements for Incmon are FFS until RAN4#77
For connected mode

· Specify eDRX requirements for: 

· Legacy cell detection and measurements (intra-frequency, inter-frequency, inter-RAT), 

· RLM,

· Category 0 UEs, 

· MDT, 

· RSTD, 

· E-CID measurements

· Do not specify eDRX requirements for:

· CA, eICIC, FeICIC, D2D, dual connectivity, etc.

· eDRX requirements for Incmon are FFS until RAN4#77

· A single measurement over multiple eDRX cycles should be possible 


In this paper, we will discuss the remaining issues of RRM requirements for eDRX including the scope of eDRX requirements and how to define the RRM requirements for connected and idle mode eDRX.
2 Discussion

In 36.133 many RRM requirements are specified for DRX, and it is clear that not all of them need to be extended for eDRX, considering the use case. For example, as agreed in [2], there will be no CA measurement requirements for eDRX. This is because the typical use case of eDRX is that an MTC is configured with very long DRX cycles to achieve power saving, and due to the characteristic of the service and the cost of the terminal, it is not likely to have CA support in such a case, and thus not so meaningful to define corresponding performance requirements. 
What was left open in [2] is whether eDRX requirements will be defined for IncMon. In our understanding, IncMon is motivated by mobility support over more and more frequency carriers deployed by operators, i.e. an IncMon UE is able to monitor (for mobility purpose) more carriers compared to non-IncMon UE. The benefits of IncMon include better mobility performance as more candidate carriers are monitored, as well as higher potential for offloading. However, none of the IncMon benefits is fitting to the use case of eDRX; as a result, we think IncMon measurement requirements are not needed for eDRX.

Proposal 1: Do not specify IncMon requirements for eDRX. 

Although not captured in [2], a common view in last meeting from companies is that for connected mode, the existing scaling framework (i.e. the requirements in terms of cell identification, measurement, RLM etc. are defined as integer number of DRX cycles) can be re-used, and there is no need to require UE to perform any RRM activity during the DRX sleep time. 

There is a proposal in last meeting to limit the maximal time for measurement averaging. In our view, this is not needed as the largest eDRX cycle is 10.24s, which is 4 times the legacy DRX cycle; on the other hand, in Rel-12 IncMon requirements the delay for the reduced performance group can be already 8 or 16 times the legacy DRX cycle. In other words, if the current requirement for IncMon can work without any limit on the measurement averaging, it should also work for the eDRX.

Proposal 2: Specify cell identification, measurement, RLM requirements for connected mode eDRX by re-using the same scaling framework as DRX requirements for connected mode. Limit on the maximal time for measurement averaging is not needed. 
For idle mode, we have analyzed the problems with current requirements in [3]. RAN4 also receives RAN2 LS [4], where RAN2 indicates the largest eDRX cycle in idle mode is 43.69min.
In our view, the key problem in eDRX is that UE has to honor the eDRX cycle to perform the RRM activities (detecting, measuring or evaluating a cell), and this makes cell reselection not so feasible.

· Radio condition from different cells may change significantly before the UE wakes up next time. This means cells that are visible to the UE (including the serving cell and the detected neighbor cells) in the current eDRX cycle may be no longer visible in the next eDRX cycle, so it’s risky for UE to assume any cell as serving cell or already detected cell. Furthermore, the averaging or filtering of measurements across eDRX cycles does not help the accuracy, so UE may not be able to get an accurate estimation of the radio condition of a cell.

· It is very difficult to timely evaluate a cell for reselection. The time needed to evaluate a cell – e.g. three eDRX cycles (more than 2hours assuming 43.69min eDRX cycle length) as allowed by the minimum requirements – could be too long for the decision to be valid.

To solve the problem, one solution in our view is to always rely idle mode RRM on cell selection process before each on duration or the first paging occasion in an eDRX cycle, so that UE does not honor eDRX cycle when performing RRM activities. UE is not assuming any cell as visible based on “history” information, and there is no averaging or filtering across DRX cycles. An illustration of the proposed solution can be found in Figure 1.

This solution would ensure that UE is always camped on a suitable cell before it is supposed to read paging according to “original” serving cell. After the cell selection process, if the “original” serving cell is selected, UE can read paging as normal; if a new cell is selected, UE should follow the configuration of the new cell as if it reselects to the cell.

The solution can be employed when the eDRX cycle is above a certain threshold, e.g. 10.24s.
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Figure 1: Illustration of the proposed cell detection based RRM in idle mode

Proposal 3: For eDRX in idle mode, when eDRX cycle is above a certain threshold, RRM requirements is not based on eDRX cycles in a similar manner as they are now based on DRX cycles. One possible approach is that the idle mode mobility is based on cell selection process.
Regarding to the requirement specification following Proposal 1, we think there could be two approaches.

1) Do not define any requirement for cell selection (as today), but UE is required to receive paging according to the paging configuration.

2) Define requirement for cell selection.  

We do not have strong preference between the two approaches, and are open to other proposals.  

Proposal 4: RAN4 should discuss the need to define cell selection requirements for eDRX.
3 Conclusions 

In this paper, we provided our views on the open issues of RRM requirements for eDRX. We discussed whether eDRX requirements should be defined for IncMon, and also how to define RRM performance requirements for eDRX for connected mode and idle mode, respectively. Specifically, we have the following proposals.
Proposal 1: Do not specify IncMon requirements for eDRX. 

Proposal 2: Specify cell identification, measurement, RLM requirements for connected mode eDRX by re-using the same scaling framework as DRX requirements for connected mode. Limit on the maximal time for measurement averaging is not needed. 
Proposal 3: For eDRX in idle mode, when eDRX cycle is above a certain threshold, RRM requirements is not based on eDRX cycles in a similar manner as they are now based on DRX cycles. One possible approach is that the idle mode mobility is based on cell selection process. 

Proposal 4: RAN4 should discuss the need to define cell selection requirements for eDRX.      
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