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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]. RAN-68 agreed that extended connected mode eDRX cycle beyond 10.24 seconds is no longer pursued in this WI
	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 connected mode intra frequency measurement are shown in table 1, which is extracted from TS36.133 section 8.1.2.2. The time of cell measurement could be 10.24s*5= 51.2s
Table 1: Requirement to measure FDD intrafrequency cells

	DRX cycle length (s)
	Tmeasure_intra (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


For inter-frequency and inter-RAT measurement in connected mode, IncMon is introduced to further increase number of cell monitoring. The measurement requirements of reduced performance group are further relaxed by scaling factor 8 or 16. For incMon reduced performance group, the time of identify a new frequency could be as long as 10.24s*20*16= 54.6 min. 
The IncMon and eDRX are separate functions. Therefore it is proposed to reuse the current number of DRX cycle for incMon in connected mode.
One concern regarding to the eDRX is that the ultra long identification time will seriously impact the mobility for reduce carrier group. 
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. Furthermore, the cells under reduced performance group assume to be stationary as well. When UE’s surrounding is changed, it is not important for UE in eDRX 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. 
Another concern is that test cases require too long time to verify the identification time for long eDRX. This problem can be solved by only design 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 intra-frequency measurement in connected mode for eDRX as the baseline approach. 
Proposal 2: Reuse legacy number of DRX cycles for reduced performance group measurement in eDRX as the baseline approach. 

Proposal 3: Only design test case based on relative short eDRX configuration. There is no need to test eDRX reduce performance group. 

The E-CID UE Rx-Tx also involves the eDRX issues. It require 5 DRX cycles to measurement the UE Rx-Tx. 
Table 2: FDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_FDD_UE_Rx_Tx1 (s) (DRX cycles)

	≤0.04
	0.2 (Note1)

	0.04<DRX-cycle≤2.56
	Note2 (5)

	Note1: Number of DRX cycle depends upon the DRX cycle in use

Note2: Time depends upon the DRX cycle in use


Table3: FDD UE Rx-Tx time difference measurement requirement when eDRX is used

	DRX cycle length (s)
	Tmeasure_FDD_UE_Rx_Tx1 (s) (DRX cycles)

	5.12<DRX-cycle≤10.24
	Note1 (5)

	Note1: Time depends upon the DRX cycle in use



It is recommended to reuse the current number of DRX cycle for eDRX mode. Some concern whether the accuracy could maintain for eDRX as long as 10.24s. The measurement accuracy for the legacy UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the TS36.133 sub-clause 9.1.9. 

Considering legacy 2.56s DRX cycle, which requires 2.56*5=12.8s. A walking person could move around 15meter during this interval, which is about (3 Ts in UE Rx-Tx error. The measurement accuracy requirement is (7 Ts for 10MHz UE and (20 Ts for 1.4MHz UE. The 10.24 eDRX cycle will introduce about (15Ts UE Rx-Tx error.
Since in eDRX limited the mobility and mostly apply to the scenario where UE is stationary. One possible solution is to limit the UE mobility in eDRX with some clarification for UE Rx-Tx measurement.
The measurement accuracy for the UE Rx-Tx time difference measurement when eDRX is used shall be as specified in the sub-clause 9.1.9 only if UE is stationary during Tmeasure_FDD_UE_Rx_Tx1.
Proposal 4: Reuse legacy number of DRX cycles for UE Rx-Tx measurement in eDRX. 

Proposal 5: Only design UE Rx-Tx test case assuming UE is stationary. 

Table 4: UE Rx – Tx time difference measurement accuracy

	Accuracy
	Conditions

	
	Ês/Iot
	Downlink transmission

bandwidth of PCell
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 6
	Minimum Io
	Maximum Io

	Ts Note 2
	dB
	MHz
	
	dBm/15kHz Note 5
	dBm/BWChannel

	(20
	(-3 dB
	≥1.4 MHz
	FDD_A, TDD_A
	-121
	-50

	
	
	
	FDD_B
	-120.5
	-50

	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	FDD_G Note 4
	-118
	-50

	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	FDD_N
	-114.5
	-50

	(14
	(-3 dB
	≥ 3 MHz
	Note 3
	Note 3
	Note 3

	(10
	(-3 dB
	≥ 5 MHz
	Note 3
	Note 3
	Note 3

	(7
	(-3 dB
	≥10 MHz
	Note 3
	Note 3
	Note 3

	NOTE 1:
When in dBm/15kHz, the minimum Io condition is expressed as the average Io per RE over all REs in that symbol. Io may be different in different symbols within a subframe.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with downlink bandwidth ≥1.4 MHz.

NOTE 4:
Except Band 29 and Band 32.

NOTE 5:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 6:
E-UTRA operating band groups are as defined in Section 3.5.


3 Conclusion
This paper discuss the remaining issues on eDRX connected mode measurement
Proposal 1: Reuse legacy number of DRX cycles for intra-frequency measurement in connected mode for eDRX as the baseline approach. 

Proposal 2: Reuse legacy number of DRX cycles for reduced performance group measurement in eDRX as the baseline approach. 

Proposal 3: Only design test case based on relative short eDRX configuration. There is no need to test eDRX reduce performance group. 

Proposal 4: Reuse legacy number of DRX cycles for UE Rx-Tx measurement in eDRX. 

Proposal 5: Only design UE Rx-Tx test case assuming UE is stationary. 
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