3GPP TSG-RAN WG4 Meeting #77 
R4-157280
Anaheim, USA, November 16th-20th, 2015
Agenda item:
7.46.2
Source: 
Qualcomm Incorporated
Title: 
RRM Requirements with eDRX
Document for:
Discussion
1. Introduction
A Rel. 13 Work Item on RAN Enhancements for Extended DRX in LTE has been approved [1] in RAN#67. The discussion on RAN4 requirements for eDRX started in RAN4#76Bis and a WF was agreed in [4]. In this paper we further discuss the requirements, mostly for idle mode.

2. Discussion

In [3] a preliminary discussion on how to define the requirements was presented. Some agreements that were reached in RAN4#76Bis were captured in [4]. Below we further elaborate on the connected mode and idle mode requirements taking into account the agreements from [4].
Whether to develop requirements for IncMon was left FFS in [4]. IncMon is a mandatory feature of Rel.12 for all UEs but Category 0. Hence, we believe it is important that eDRX requirements also cover this feature. Furthermore, same principles used to develop the other requirements can be used.

Idle mode

First of all, we would like to point out that the newly introduced DRX cycles can be up to 43.69 minutes. A complete list of all the new cycles can be found in the Annex.

The delay requirements for idle mode(for cell evaluation and reselection delay) are based on DRX cycle length multiples with multiple levels depending on the cycle length. One simple option would be to use the same scaling as for the longest cycle that is currently defined. However, this approach would lead to very long delays for the longer DRX cycles(~hours if DRX cycle is 20mins or longer). We propose to use the same scaling for DRX cycles up to 5.46 minutes and further reduce the scaling factor for longer DRX cycles. The proposed requirements are shown below.

For the serving cell evaluation period:
Table 4.2.2.1-1: Nserv
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	4

	0.64
	4

	1.28
	2

	2.56
	2

	2.56<DRX cycle<=163.84
	2

	163.84<
	1


For intra-frequency cell reselection:

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)

	2.56<DRX cycle <=163.84
	(23)
	(1)
	(3)

	163.84<
	(20)
	(1)
	(2)


For inter-frequency cell reselection:

Table 4.2.2.4-1 : 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)

	2.56<DRX cycle <=163.84
	(23)
	(1)
	(3)

	163.84<
	(20)
	(1)
	(2)


Connected mode

First of all, we would like to point out that the newly introduced DRX cycles for connected mode are 5.12s and 10.24s. 

In [3] it was proposed to extend the current requirements for connected mode with the same linear scaling (DRX cycle multiples) as used for the longest DRX cycle that is currently defined (2.56s). Devices that are configured with such long DRX cycles are likely to be stationary or very low mobility so extending the requirements in this manner should not impact the performance. Furthermore, power saving was one of the motivations for the introduction of such long DRX cycles and by extending the current requirements, power consumption savings will be enabled. 

Proposal 1. Extend the connected mode requirements for eDRX based on the same scaling as used for the longest DRX cycle that is currently defined(2.56s).

The above proposal applies to all the cases listed in [4]. A CR capturing this proposal is presented in [5].

3. Conclusion
In this paper we further analyzed the RRM requirements for eDRX. We propose to define requirements that also cover IncMon as this is a mandatory feature of Rel.12.

The proposals are shown in a CR in [5].
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Annex

Table 1. DRX cycle length in idle mode
	seconds
	minutes
	#SFN cycle
	#radio frame

	5.12
	0.085
	0.5
	512

	10.24
	0.17
	1
	1024

	20.48
	0.34
	2
	2048

	40.96
	0.68
	4
	4096

	81.92
	1.37
	8
	8192

	163.84
	2.73
	16
	16384

	327.68
	5.46
	32
	32768

	655.36
	10.92
	64
	65536

	1310.72
	21.85
	128
	131072

	2621.44
	43.69
	256
	262144
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