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Comparison of Overload Control for CCCH and Implicit Immediate Assignment Reject
1. Introduction

This document compares the CCCH Congestion Avoidance mechanism [1]

 REF _Ref292707515 \r \h 
[2] and Implicit Immediate Assignment Reject [3]

 REF _Ref292707540 \r \h 
[4].
2. Comparison
2.1 Background

Performances of the implicit immediate assignment reject and CCCH congestion avoidance mechanisms are investigated with the help of a system level simulator which has been configured according to the simulation assumptions [5]

 REF _Ref292708524 \r \h 
[6].
The implicit immediate assignment reject is implemented according to the description in [3]

 REF _Ref292707540 \r \h 
[4]. The implicit reject is triggered at 50% AGCH load. The implicit reject back-off time is set to fix value of 5 seconds. The CCCH congestion avoidance mechanism is implemented according to [2].

The following scenarios were simulated

· T3 

· T2 + T3 legacy system (referred as normal access)
· T2 + T3 with CCCH congestion avoidance (referred as RME’s proposal)
· T2 + T3 with implicit immediate assignment reject (referred as Ericsson’s proposal)
The T3 model was simulated with loads 5 calls/s/cell and 20 calls/s/cell. The T2 model was simulated with 600 to 1000 low priority devices per cell.

In all scenarios, low priority devices repeat the access procedure after failure. 

2.2 Simulation Results
2.2.1 Scenarios including T3 model with load 5 calls/s/cell
First evaluation criteria are RACH and AGCH utilization. In T3 only scenario, the RACH utilization is about 2% and AGCH utilization is about 20%. RACH and AGCH utilization figures for other scenarios are shown on the following figures.
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Figure 1
[image: image2.emf]RACH utilisation - low prio RME access
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Figure 2
[image: image3.emf]RACH utilisation - low prio Ericsson
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Figure 3
With no mechanism, RACH utilization peaks when MTC devices trigger the access. The RACH utilization is quite comparable between RME’s CCCH congestion avoidance and implicit immediate assignment reject. 
AGCH utilization can be compared in the following figures.
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Figure 4
[image: image5.emf]AGCH utilisation - low prio RME access
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Figure 5
[image: image6.emf]AGCH utilisation - low prio Ericsson
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Figure 6
RME’s CCCH congestion avoidance mechanism reaches higher AGCH utilization at T2 peak. The increase in AGCH load is lower with the implicit immediate assignment reject mechanism, consequently the high load on AGCH can be observed for longer period of time. 
Both mechanisms aim at preventing degradation in access success ratio for legacy service. The access success ratios for the simulated scenarios are shown on the figures below. In RME’s CCCH congestion mechanism, ASR for legacy service degrades by approximately 1% in the most loaded case, i.e. 1000 MTC devices per cell. Implicit immediate assignment reject reaches access success rate close to 100% regardless the number of MTC devices in the cell, i.e. there is almost no impact on legacy service due to synchronized access of MTC devices.
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Figure 7
[image: image8.emf]FTP: ASR with low prio (RME) meters
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Figure 8
[image: image9.emf]FTP: ASR with low prio (Ericsson) meters
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Figure 9
Other evaluation criterion for legacy service is the access duration. Figures showing the 90-percentile of access duration can be seen below. When only legacy devices are presented in the cell, 90% of devices complete the access procedure in about 0.5s. In the same scenario, 99-percentile of access duration is around 1s. RME’s CCCH congestion avoidance mechanism prolongs the access duration at the time of peak to 1.4s or 1.6s, when there are 600 or 1000 MTC devices in the cell respectively.
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Figure 10
[image: image11.emf]FTP: 90-percentile access duration with low 

prio (RME) meters
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Figure 11
[image: image12.emf]FTP: 90-percentile access duration with low 

prio (Ericsson) meters
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Figure 12
For completeness of the analysis, 90-percentile access duration for MTC devices is shown on Figure 13.
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Figure 13
2.2.2 Scenarios including T3 model with load 20 calls/s/cell

The same statistics as in the previous section were obtained for scenarios with T3 load 20 calls/s/cell. In T3 only scenario, the higher load of legacy service resulted in RACH utilization of around 10% and AGCH utilization between 75% and 80%. The implicit immediate assignment reject proposal maintained the ASR of legacy MTC devices, whereas ASR slightly drop further from 5 calls/s/cell figure with RME’s proposal, see Figure 21 and Figure 22. 
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Figure 14
[image: image15.emf]RACH utilisation - low prio (RME) access
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Figure 15
[image: image16.emf]RACH utilisation - low prio (Ericsson) access
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Figure 16
[image: image17.emf]AGCH utilisation - normal access
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Figure 17
[image: image18.emf]AGCH utilisation - low prio (RME) access
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Figure 18
[image: image19.emf]AGCH utilisation - low prio (Ericsson) access

70

75

80

85

90

95

100

0 30 60 90 120 150 180 210 240 270

time after MTC triggerred [s]

%

600

700

800

900

1000


Figure 19
[image: image20.emf]FTP: ASR with normal meters
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Figure 20
[image: image21.emf]FTP: ASR with lowPrio (RME) meters
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Figure 21
[image: image22.emf]FTP: ASR with lowPrio (Ericsson) meters
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Figure 22
[image: image23.emf]FTP: 90-percentile access duration with 

normal meters
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Figure 23
[image: image24.emf]FTP: 90-percentile access duration with lowPrio 

(RME) meters
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Figure 24
[image: image25.emf]FTP: 90-percentile access duration with 

lowPrio (Ericsson) meters
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Figure 25
3. Summary

The differences between the proposals are summarized in the following table
	
	RME’s CCCH congestion avoidance
	Ericsson’s Implicit Immediate Assignment Reject

	ASR of legacy service
	Degrades by 1-2% 
	No impact

	Access duration for legacy service
	1 – 1.5 second increase
	Less than 0.5 second increase

	Network impacts
	No
	Yes

	MS impacts
	yes
	yes

	Low priority CS only capable MS
	yes
	no
- requires CS only MS to decode packet channel description

	Low priority PS capable MS
	yes
	yes


4. Conclusions
The simulation results in this document indicate that ASR of legacy can be maintained at the same level with the implicit immediate assignment reject mechanism. With the same proposal the access duration for legacy service is increased by less than 0.5 second. On the other hand, legacy service experiences small degradation in ASR and access duration when RME’s CCCH congestion avoidance mechanism is used. ASR of legacy service drops by 1-2% during first period of 10 seconds after MTC devices triggered. The ASR improves in the following periods. The ASR The degradation slightly depends on the number of MTC devices in the system. It is obvious that degradation in access duration can’t be avoided by either proposal. 
The pros and cons of the implicit immediate assignment reject mechanism are
· Pros:

· No impact on legacy ASR

· Cons:

· Requirement on low priority CS only MS to decode packet channel description IE

· Changes required on both network and mobile station sides
The pros and cons of RME’s CCCH congestion avoidance mechanism
· Pros:

· No impacts on NW, i.e. protection for legacy networks

· No additional requirement on low priority CS only MS

· Cons:

· 1-2% degradation in ASR of legacy MS, however ASR is still above ~98% in worst case
The sourcing company would like to emphasise that the CCCH congestion avoidance mechanism provide significant improvement over the scenario when no mechanism is available. This mechanism can protect legacy traffic from overload generated by low priority devices in networks or part of the networks which has not been upgraded to handle low priority mobile stations. It is strongly recommended to specify the CCCH congestion avoidance mechanism in Rel-10 to provide overload protection as early as possible.
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