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1. Introduction
This paper discusses the necessity of adding/extending the eDRX cycle value to satisfy paging response delay of various MTC applications.
2. Discussion
The eDRX cycle values are defined in RAN3 (TS36.413) and CT1 (TS24.008) specifications. TS36.413 defines the values as follows:

====

9.2.1.111
Paging eDRX Information
This IE indicates the Paging eDRX parameters as defined in TS 36.304 [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, …)
	TeDRX defined in TS 36.304 [20]. Unit: [number of hyperframes].

	Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s12, s14, s16, s18, s20, …)
	Unit: [second].


====

The unit is in “number of hyperframes”, hence the values in seconds/minutes are as follows: 
Table1: eDRX cycle values

	eDRX cycle value (hf)
	value in sec
	value in min
	Average num. of PH opportunities

	0.5
	5.12
	0.09
	2048

	1
	10.24
	0.17
	1024

	2
	20.48
	0.34
	512

	4
	40.96
	0.68
	256

	8
	81.92
	1.37
	128

	16
	163.84
	2.73
	64

	32
	327.68
	5.46
	32

	64
	655.36
	10.92
	16

	128
	1310.72
	21.85
	8

	256
	2621.44
	43.69
	4

	6
	61.44
	1.02
	170.67

	10
	102.4
	1.71
	102.40

	12
	122.88
	2.05
	85.33

	14
	143.36
	2.39
	73.14



However, the actual MTC services have various requirements of paging response delay which cannot be satisfied by the available value in the present specification. For some applications, satisfying paging response delay is as important as the requirement of battery saving. Today we already foresee some applications that need finer eDRX cycle setting in between “hf4” to “hf16”. Therefore, the following are proposed value to be extended: hf6, hf10, hf 12, hf14 (highlighted in blue in Table 1).

Observation 1: 
The eDRX cycle value defined in present specification cannot satisfy the paging response delay requirement of some MTC services requiring finer eDRX cycle value 

“Unfairness” problem

The eDRX values originally defined are multiple of “power of  2” such that for a given eDRX value, the number of Paging Hyperframe opportunity will be equally the same for all UE_ID when calculated with the specified formulae as defined in TS36.304.

H-SFN mod TeDRX,H= (UE_ID mod TeDRX,H)
If eDRX cycle values which are not multiple of “power of 2” are added, it will causes irregular gap between PHs across H-SFN cycle such that the number of PH opportunity will be slightly different between UE, as shown in table 1 in the most right hand-side column. For eDRX value of 2.05min, some UE will have PH opportunities of 86, and other have 85. We think that this should not be a big problem at least for the proposed additional value since the number of opportunities can be considered abundant. However, we should be careful when adding bigger eDRX cycle values which resulting that one UE has 2 PH opportunities while other only have 1 opportunity.

Adding eDRX values outside the multiple of “power of 2” values also causes irregular gap in 
Observation 2:
“Unfairness” problem of number of PH opportunities is not a big issue if for big number of the PH opportunities.

Proposal: RAN3 to agree to add the proposed eDRX cycle value of hf6, hf10, hf 12, hf14
3. Summary and Proposal
The necessity for supporting additional eDRX cycle values from various MTC applications/services perspective was discussed.
Observation 1: 
The eDRX cycle value defined in present specification cannot satisfy the paging response delay requirement of some MTC services requiring finer eDRX cycle value
Observation 2:
“Unfairness” problem of number of PH opportunities is not a big issue if for big number of the PH opportunities.

Proposal: RAN3 to agree to add the proposed eDRX cycle value of hf6, hf10, hf 12, hf14
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Annex
The following is the illustration of the necessary CR in RAN3.
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9.2.1.111
Paging eDRX Information
This IE indicates the Paging eDRX parameters as defined in TS 36.304 [20].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, …, hf6, hf10, hf12, hf14)
	TeDRX defined in TS 36.304 [20]. Unit: [number of hyperframes].

	Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s12, s14, s16, s18, s20, …)
	Unit: [second].
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