3GPP TSG-RAN WG4 # 78 Meeting
R4-160857
St. Julian’s, Malta, 15 – 19 Feb, 2016

Title:
Remaining issues on eDRX idle mode
Source:
Huawei, HiSilicon
Agenda Item:
6.20.1.1
Document for:
Discussion
1 Introduction

The work Item on RAN Enhancements for Extended DRX in LTE has been approved [1] in RAN#67. Meanwhile there was one incoming LS from RAN2 [2] indicating that
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 last RAN4 meeting this topic has been discussed. The OTDOA, MBSFN measurement requirements for eDRX have been approved [3]. However, the idle mode and connected mode eDRX requirements have not been approved yet.
In this paper, we will further discuss the impacts of extended DRX on RRM. 
2 Discussion
In RAN2 #81bis meeting, it is decided that eDRX for idle mode could be as long as 43.69 minutes. The eDRX cycle in connected mode will be 5.12 and 10.24s [3].

	RAN2 discussed eDRX at RAN2#91bis meeting and would like to inform RAN4 of the following agreements:

· For idle mode eDRX (I-eDRX):

· The maximum I-eDRX cycle is 43.69min 
· To define the range of value of I-eDRX cycle as numbers that are a power of two (i.e 2n radio frames)

· For connected mode eDRX (C-eDRX):

· C-eDRX cycle values are the same as the ones defined for the I-eDRX cycle only up to 10.24sec (i.e. 5.12 and 10.24 sec)




The existing requirements for idle mode intra frequency measurement are shown in table 1, which is extracted from TS36.133 section 4.2.2.3. In idle mode, the eDRX could be as long as 43.69 minutes. If we still follow the same UE behaviour of legacy cell measurement requirement in idle mode, the time of cell measurement could be calculated as the following, similar as long DRX.
Tdetect,EUTRAN_Inter  could be 43.69min*23=16.75h.

Tmeasure,EUTRAN_Inter could be 43.69min*1=43.69 min

Tevaluate,E-UTRAN_Inte could be 43.69min*3=2.18h.

Table 1: Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[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)


One concern is that ultra long detection and evaluation time for eDRX will undermine the mobility.  The most likely scenario for eDRX is eMTC in ModeB, where UE is stationary or nomadic. The UE is assumed to be stationary for a long time. And when UE’s location is changed, it is not important for UE to aware it quickly. One of the motivation of introducing eDRX is for power saving. If we change the current mechanism, more power will be consumed. 
The number of DRX cycles for Tdetect,EUTRAN_Inter could be reduced, since current 20 DRX cycles are quite relaxed. We are open to further discussion of exact tighten requirement.
Another concern is that test cases require too long time to verify the idle mode requirements. This problem can be solved by only design idle mode testcase based on relative short eDRX configuration. There is no need to test ultra long eDRX configuration like 43.69 minutes.

Proposal 1: Reuse legacy number of DRX cycles for measurement in idle mode for eDRX as baseline approach. The exact number of eDRX cycles could be reduced in long eDRX cycle. 
Proposal 2: Only design idle mode test case based on relative short eDRX configuration. There is no need to test ultra long eDRX configuration like 43.69 min eDRX. 

For inter-frequency and inter-RAT measurement in idle mode, IncMon is introduced to further increase number of cell monitoring. The measurement requirements of reduced performance group are further relaxed by scaling factor 6. 
The IncMon and eDRX are separate functions. Therefore it is proposed to reuse the current number of DRX cycle for inter-frequency and inter-RAT measurement in idle mode.
Proposal 3: Reuse legacy number of DRX cycles for IncMon reduced performance group in idle mode for eDRX as baseline approach. The exact number of eDRX cycles could be reduced in long eDRX cycle.
Proposal 4: Don’t design idle mode test case for IncMon reduced performance group measurement. 

3 Conclusion
This paper discuss the remaining issues on eDRX idle mode measurement
Proposal 1: Reuse legacy number of DRX cycles for measurement in idle mode for eDRX as baseline approach. The exact number of eDRX cycles could be reduced in long eDRX cycle. 

Proposal 2: Reuse legacy number of DRX cycles for IncMon reduced performance group in idle mode for eDRX as baseline approach. The exact number of eDRX cycles could be reduced in long eDRX cycle. 

Proposal 3: Only design idle mode test case based on relative short eDRX configuration. There is no need to test ultra long eDRX configuration like 43.69 min eDRX. 
Proposal 4: Don’t design idle mode test case for IncMon reduced performance group measurement. 
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