3GPP TSG-RAN WG2 Meeting #77
R2-120511
Dresden, Germany, 6 - 10 February, 2012
Agenda item:
7.2
Source:
Huawei, HiSilicon

Title:
Mobility Evaluation considering the usage of Long DRX cycle

Document for:
Discussion and Decision

1 
Introduction

With the growing usage of instant message service and other always-on application generating background traffic, long DRX cycles may become more and more common in order to save power consumption. Mobility performance with long DRX cycles has been discussed by RAN4 [1][2][3] and RAN2[4] to some extend but there was very limited effort for evaluation.
In the scope of eDDA,  RAN2 decided to evaluate UE power consumption (for the radio part). Ignoring potential issues for  mobility performance could lead to erroneous conclusions. 
 In this contribution, the mobility performance under different speed and DRX cycle is analyzed and evaluated and we further discuss simulation results.. 
2 
Discussion

The measurement period for RSRP and RSRQ are calculated based on the DRX cycle when DRX is used. Based on current configurable value of long DRX cycle, the longest measurement period can be extended to 12.8s (corresponding to 2.56s DRX cycle). The time delay would be accumulated to measurement reporting. eNB may even not receive the measurement reporting successfully if the UE in cell edge moves out of the coverage of the current serving cell during one measurement period. UE suffer RLF and then have to initiate RRC re-establishment.
Fig1 shows the possible RLF case due to long measurement period. Actually, at the T2, the A3 event has been satisfied in principle. But A3 is triggered until T3 since the measurement results are only reported from layer 1 at the T1 and T3 for the long measurement period. After that the measurement result would be reported to eNB at the T5 after TimeToTriggerif possible. However the radio link deteriorated a lot during the long time interval. UE report Out-of-sync indication from Layer 1 (at the T4) before the reporting point (at the T5). eNB would not receive the measurement reporting and initiate HO. UE have to initiate re-establishment at T6 after detecting RLF.
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Fig1: the possible RLF cases for the usage of Long DRX cycle
Simulation results are shown in Figure2. In this simulation, no data is transmitted between UE and eNB. UE use configured long DRX cycle continuously as physical layer sample interval. From simulation result, once the UE in high mobility state use long DRX cycle, the RLF number would increase corresponding with DRX cycle length. The RLF number even can reach 3.6 if DRX cycle 2.56s is used and UE speed is 120km/h. The main reason illustrated from simulation result is the delayed measurement result from layer 1 further delay the measurement event trigger and cause radio link failure.
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Fig2: the RLF number under different DRX cycle and UE speed
According to our simulation result, we suggest RAN2 to add the mobility performance analysis and evaluation to TR.
3
Conclusion

In this contribution, the mobility performance under different speed and DRX cycle is analyzed and evaluated. Based on our evaluation, for the high speed UE using long DRX cycle, because the measurement reporting and HO procedure cannot be done timely due to long measurement period, there is a high probability of RLF. As long DRX cycles may become commonly used for IM and background traffic, it seems important to carefully evaluate  mobility performance with long DRX cycle.
Proposal: Mobility performance analysis and evaluation is included in section 2 of the TR.

We also suggest to further discuss in RAN2 the mobility performance in detail taking into account that the usage of long DRX cycle may become more and more common, along with the popularity of instant message service and always-on application generating background traffic.
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5
Simulation Assumptions

Table 5-1: Simulation Assumptions

	Parameter
	Assumption

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Carrier frequency
	2GHz

	Cell layout
	Hexagonal grid, 19 sites, 3 cells per site, with wrap-around

	Number of UEs
	10 per cell

	Inter-site distance
	500m

	UE speed
	3Km/h, 30Km/h, 60Km/h, 120Km/h

	Antenna configuration
	2 tx , 4 rx (CELL) ; 1 tx, 2 rx (UE)

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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The parameter 
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 is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Traffic model
	See Reference [2], [3] and [4].
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