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Comparison of different CCCH Congestion Solutions
1.
Introduction

Several solutions for avoiding CCCH congestion were provided in past several meeting, and simulation results of corresponding solutions and comparison of simulation results were also provided by companies.

In this contribution, further comparisons on simulation result of different CCCH congestion solution are provided. And implicit reject procedure which was agreed in last GERAN#51 meeting is also included in the simulation.

2
Simulations
In this section, simulation of legacy mechanism, RACH Reservation + Delay Access solution solution (ZTE + Huawei), Ericsson solution, legacy mechanism + implicit reject procedure, RACH Reservation + Delay Access solution solution (ZTE + Huawei) + implicit reject procedure, Ericsson solution + implicit reject procedure are provided, as listed in below table.
	
	Solutions

	1
	legacy mechanism

	2
	RACH Reservation solution + Delay Access solution (ZTE+Huawei)

	3
	Ericsson Solution

	4
	legacy mechanism + implicit reject procedure

	5
	RACH Reservation + Delay Access solution solution (ZTE + Huawei) + implicit reject procedure

	6
	Ericsson solution + implicit reject procedure


3.1.
Simulation Assumption
The following parameters are used in the simulation. 
Note: Successive attempts are not applied in the simulations.

	Parameter
	Value

	CCCH assumptions

· Tx-integer

· S

· Max. retrans (M)

· T3146
· BS_AG_BLKS_RES
	20

109

4

(Tx+2S)/217=1.1 sec.
6

	BCCH configuration
	Non-combined

	Arrival process
	Beta distribution(α=3, β=4 and T =1)

	T1 mode
	40 MTC devices/s

	T2 mode:
Number of devices
	1000 MTC devices
2000 MTC devices

	T3 mode
	5 legacy MS/s for CS services


· Regarding RACH Reservation solution + Delay Access solution (ZTE+Huawei)
the N_MaxDelay is configured as below values.
	N_MaxDelay

	T1: 40/s
	6000

	T2: 1000
	12000

	T2: 2000
	24000


RACH resource allocation is configured as below values
	RACH resources only valid for legacy MSs
	50% RACH resources

	RACH resources valid for both legacy MSs and MTC devices
	50% RACH resources


· Regarding Ericsson solution, 
Imult is set to 1, then the i = floor(Imult * S) = S = 109
· Regarding Implicit reject procedure

It is initiated once the queue length of AGCH over 2*S+T.

3.2.
Simulation Result

3.2.1
ASR of legacy MSs
Following figures shows the ASR of legacy MSs by using different solutions.
	Without implicit reject indication
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	With implicit reject indication
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Figure 1: ASR of legacy MSs within 10s time windows
According to the above figure, we can clearly see,

· when implicit reject procedure is not applied, ZTE+Huawei solution can reach a higher ASR than Ericsson solution in most scenarios.
· when implicit reject procedure is applied, both ZTE+Huawei solution and Ericsson solution can reach a high ASR.

So we can see ZTE+Huawei solution is better than Ericsson solution in this scenario.
3.2.2
ASR of MTC devices

Following figures shows the ASR of MTC devices by using different solutions.
	Without implicit reject indication
	With implicit reject indication
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Figure 2: ASR of MTC devices within 10s time windows
According to the above simulation results, a significant difference by using different solutions can be seen in T2 mode, we can clearly see if implicit reject procedure is applied, by using Ericsson solution the ASRs of MTC devices are very low in T2 mode, less than 10%. However, the ASRs are higher than 80% if using ZTE+Huawei solution for the same scenarios.
Therefore we conclude that when implicit reject procedure is used in the network, the Ericsson solution cannot be used, this is because Ericsson solution + implicit reject procedure would cause a very low ASR of MTC devices.

3.2.3
Access time of MTC devices
Following figures shows the access time of MTC devices by using different solutions.
	Without implicit reject indication
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	With implicit reject indication
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Figure 3: Access Time of MTC devices
According to the above simulation results there is no major difference between two solutions when implicit reject procedure is not applied.
4
Conclusion and proposal
As described above, a RACH solution was proposed and compared with another proposed solution.

For the following reasons, 

· when implicit reject procedure is not applied, ZTE+Huawei solution can reach a higher ASR of legacy MSs than using Ericsson solution in most cases, and no major difference between two solutions on ASR of MTC devices.
· when implicit reject procedure is applied, by using Ericsson solution may cause a very low ASR rate of MTC devices which is a serious problem of Ericsson solution, and no major difference between two solutions on ASR of legacy MSs.
Therefore, it is proposed that the ZTE+Huawei solution shall be employed in GERAN. 
5
Appendix

5.1
Legacy User arrival distributions

Each simulation has been performed for 1000 times, following figures show the legacy user arrival distributions, 5 legacy MS/s for CS service.
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5.2
Possible reception of an access burst

For possible reception of an access burst, CRACH/(IRACH + ITOT) needs to be greater than 9 – 3 = 6 dB. RACH reference interference ratio is specified at 9 dB and an additional gain of 3 dB is assumed for a dual antenna MRC type BTS architecture. On top of this an error rate of 15% is added.
Table 3. Network level simulator parameters

	Parameter
	Value
	Unit

	Frequency band
	900
	MHz

	Cell radius
	500
	m

	Sectors per site
	3
	

	Sector antenna pattern
	65º deg H-plane, max TX gain 15
	dBi

	Path loss model
	Per 30.03，Hb = 5 m,
	dB

	Log-normal fading
	Standard deviation
	8
	dB

	
	Correlation distance
	110
	m

	Inter-site log-normal correlation coefficient
	0
	


