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1 Introduction
The WI of extended DRX in LTE [1] has been approved at RAN#67 meeting. The objective of WI is copied 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]

No connected mode mobility enhancements are considered in this work, i.e., the current mobility, RRM/RLM procedures apply for UEs using extended DRX cycles in connected mode.


The WI has been discussed in RAN2, with an LS [2] sent to RAN4, where RAN2 states
1.
For connected mode, the DRX cycle is extended up to 10.24s.

2.
For idle mode, the DRX cycle is extended past the current SFN limit of 10.24s, and the extended value range is in the order of minutes.
In this paper, according to the WID and the RAN2 LS, we will discuss the impacts of extended DRX on RRM, and more specifically measurement requirements in 36.133.  
2 Discussion

The current RRM requirements for UE in DRX are defined such that UE is required as minimum to wake up and perform RRM related activities only when UE is otherwise required to monitor the PDCCH (i.e. during paging subframes in idle mode and DRX on-duration TTIs in connected mode). In addition, it is required that UE average a given amount of samples across multiple sampling occasions (DRX cycles) to get an averaged result to make RRM related measurements more stable and accurate. 
Idle mode

For cell reselection UE is required to measure neighbour cells. 36.133 defines the re-selection (including cell detection and one round of evaluation of a newly detectable cell), measurement and evaluation requirements with the Table 4.2.2.3-1 (for intra-frequency, but similar for inter-frequency):
Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tmeasure,EUTRAN_Intra and Tevaluate, E-UTRAN_intra
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


What is also required is that UE shall perform filtering of the measurements:
The UE shall filter RSRP and RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_Intra/2
It is clear that with extended DRX and moving UE – even in the very basic mobility scenario with 3km/h speed – the current requirements start to not make sense. For example, if the DRX cycle is 15min, UE would have moved 750m in one cycle, and there is obviously a risk that UE has already entered the coverage of a neighbor cell before it wakes up for the next time and does a measurement. Additionally, even Tmeasure,EUTRAN_Intra  is 1 DRX cycle, which means UE is required to measure RSRP/RSRQ every DRX cycle, the two measurements are taken in locations separated by 750m. It is also obvious that such averaging (across multiple DRX cycles) is most likely not helping to get a more accurate result because the channel may have changed quite significantly.

For cell reselection UE is required to measure the serving cell. According to 36.133, UE shall measure the serving cell every DRX cycle, and make same the filtering of RSRP/RSRQ as for neighbour cells. There is thus same problem as for neighbour cell requirements. 

There are also requirements on the time limits according to which UE should initiate the measurement or cell selection. In our view, this requirement also needs to be reconsidered, as for example, the 10s limit (to go back to cell selection) is definitely not making sense with 15min cycle. 

If the UE has evaluated in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities.

If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1].
Observation: It may not make sense to extend the current cell reselection requirements for extended DRX. 
Connected mode

For connected mode, the largest DRX cycle for connected mode is 10.24s according to [2]. For basic mobility scenario with 3km/h speed, this translates to a movement of 8.5m in one DRX cycle. There may not the problem of significant radio condition change between two cycles, and also averaging or filtering samples with 10.24s separation may still work due to the low Doppler spread. If we consider the cell identification, which involves 20 DRX cycles per current requirement, the UE would move 170.7m before a new neighbor cell can be identified. In our view, this is probably fine from mobility point of view. 
As stated in the WID, no connected mode mobility enhancements are considered in this work. We understand it implies extended DRX is only applicable for low mobility UE, so extending the current requirement should be a reasonable approach for extended DRX.
Proposal: Current connected mode requirements can be extended for extended DRX, if only low mobility UE is concerned. 
3 Conclusions 

In this paper, we provided our views on the problem for RRM with extended DRX for both idle and connected modes. We have the following observation and proposal.

Observation: It may not make sense to extend the current cell reselection requirements for extended DRX. 
Proposal: Current connected mode requirements can be extended for extended DRX, if only low mobility UE is concerned. 
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