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Pseudo CR to TR 43.868 on RACH Overload Control

1 Introduction
1.1 Background Information

Massive M2M devices access network simulatanously, it will cause a large of RACH access collisions, the result is that only few devices can access network successfully. So it is necessary to introduce a new access solution for M2M devices.
1.2 Reason for change

With current mechanism, ASR of M2M devices which access network with T2 model does not satisfy the requirement. And with proposd solution, devices’ ASR can reach this goal.
1.3 Summary of change

Devices send CR firstly with Initale delay time and retransmit with legacy mechanism. Some PKIs are given, such as ASR, ATT, and access delay time.

2 pCR to 3GPP TR 43.868 v0.2.0
================================ First change ===============================

4.2
Overload control 

4.2.1
General

Overload Control refers to use cases Radio Network Congestion, Signalling Network and Core Network Congestion as described in [2] Annex A.

4.2.2
Description and Analysis

[Editor’s note: This section provides the description and the analysis of the functionality.]

4.2.2.1
CCCH overload control
Massive MTC devices access network simulatanously, i.e. T2 traffic model as described in sec 6.1.2, it will cause a large of RACH access collisions and serious AGCH congestion. The result is that only few devices can access network successfully. So it is necessary to introduce new RACH and AGCH enhancements for MTC devices.
4.2.2.1.1
RACH overload control 

4.2.2.1.1.1
Solution description— Initial Access Delay solution
In order to show the gains produced by the proposed delay access solution, two mechanisms need to be evaluated, one is the legacy machanism, and another is the proposed initial access delay solution, as described below, and could be seen in [1].

For the delay access solution, a mobile station will delay the transmission of channel request message for a randomly chosen period, e.g. a number of slots, after receiving a command from the application in the mobile station. For example, a device randomly selects a number in a uniform way, e.g. 100, from the set {1, 2, 3, …, N_DelaySlots}, and waits 100 slots then sends CR to the network, where:

N_DelaySlots =6000.

N_Devices denotes the number of Devices, such as 1000.

The delay access solution is shown in Figure 4.2-1.
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Figure 4.2-1: Initial Access Delay solution

4.2.2.1.1.2
Simulation Results

In order to compare the delay access solution with the legacy mechanism, the simulation assumptions are aligned with the common assumptions see section 6. Simulations for both of these two mechanisms follow T2 model, i.e. MTC devices initiate the synchronized access within one second. Evaluations were made including RACH and AGCH on protocol level simulations for one cell with one non-combined BCCH. Different cases (N_Devices=500, 1000, 1500 and 2000) for legacy mechanism, Ericsson solution [3] and, proposed delay access solution(HW) are simulated according to the number of devices which send CR within one second.

Three delay parameters are considered for Huawei and Ericsson solutions and corresponding simulation results are listed in the following tables when user number is 500, 1000, 1500 and 2000.

Table 4.2-1: Results when Devices N=500:

	Solution
	Delay

Parameter
	Devices N
	ASR(%)
	Mean delay(s)
	CCCH Capacity (%)

	legacy
	
	500
	13.66
	1.51
	9.76

	Huawei
	6000
	500
	99.60
	13.85
	8.12

	Huawei
	10000
	500
	99.60
	23.23
	4.8

	Huawei
	20000
	500
	99.60
	45.34
	2.47

	Ericsson
	60
	500
	99.20
	10.35
	6.42

	Ericsson
	109
	500
	99.00
	11.73
	3.37

	Ericsson
	200
	500
	99.00
	12.65
	1.78


Table 4.2-2: Results when Devices N=1000:

	Solution
	Delay

Parameter
	Devices N
	ASR(%)
	Mean

delay(s)
	CCCH Capacity (%)

	legacy
	
	1000
	2.18
	1.59
	3.14

	Huawei
	6000
	1000
	62.60
	15.36
	9.56

	Huawei
	10000
	1000
	99.60
	23.42
	9.81

	Huawei
	20000
	1000
	99.90
	46.24
	4.99

	Ericsson
	60
	1000
	86.80
	18.12
	7.98

	Ericsson
	109
	1000
	97.20
	21.19
	6.42

	Ericsson
	200
	1000
	98.80
	24.19
	3.54


Table 4.2-3: Results when Devices N=1500:

	Solution
	Delay

Parameter
	Devices N
	ASR(%)
	Mean

delay(s)
	CCCH Capacity (%)

	legacy
	
	1500
	1.33
	1.78
	2.85

	Huawei
	6000
	1500
	46.85
	15.24
	10.63

	Huawei
	10000
	1500
	67.85
	24.33
	9.64

	Huawei
	20000
	1500
	99.58
	45.92
	7.35

	Ericsson
	60
	1500
	69.22
	21.39
	9.61

	Ericsson
	109
	1500
	92.33
	29.01
	7.38

	Ericsson
	200
	1500
	98.38
	32.77
	5.22


Table 4.2-4: Results when Devices N=2000:

	Solution
	Delay

Parameter
	Devices N
	ASR(%)
	Mean

delay(s)
	CCCH Capacity (%)

	legacy
	
	2000
	0.88
	1.81
	2.52

	Huawei
	6000
	2000
	36.10
	15.68
	10.9

	Huawei
	10000
	2000
	54.50
	24.71
	10.28

	Huawei
	20000
	2000
	99.30
	47.09
	9.81

	Ericsson
	60
	2000
	55.20
	22.80
	9.84

	Ericsson
	109
	2000
	81.35
	33.79
	8.39

	Ericsson
	200
	2000
	96.55
	41.72
	6.45
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Figure 4.2-2: ASR comparison with 3 solutions
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Figure 4.2‑3: Mean delay comparison with 3 solutions
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Figure 4.2-4: CCCH capacity comparison with 3 solutions
· Impact on legacy mobiles

The evaluation period is 10s which begins at MTC devices initiating their traffic. In T2 scenario, MTC devices trigger the synchronized access within one second, meanwhile, 5 legacy mobile stations will randomly access network during the same second and every following second during all simulation time. More details could be seen in [2].

Huawei solution selected 30s, 50s and 100s as initial delay time, the corresponding delay parameters are 6000, 10000 and 20000 (frames). Ericsson solution also selected spread parameters which are 60,109 and 200 respectively. The number of MTC devices in T2 mode is 500, 1000, 1500 and 2000 respectively. 

In following tables, the legacy mobiles with ASR less than 95% and MTC devices with ASR less than 80% were marked with the red font.
Table 4.2-5: ASR for legacy mobiles with 10s evaluation period (N=500)

	Solution
	Delay Parameter
	Evaluation
Period(s)
	Legacy

ASR(%)
	MTC ASR(%)

	Huawei
	6000
	10
	98.40
	92.24

	
	10000
	10
	98.80
	99.44

	
	20000
	10
	99.20
	99.36

	Ericsson
	60
	10
	85.20 
	96.44

	
	109
	10
	88.40 
	98.32

	
	200
	10
	96.80 
	99.28


Table 4.2-6: ASR for legacy mobiles with 10s evaluation period (N=1000)

	Solution
	Delay Parameter
	Evaluation
Period(s)
	Legacy

ASR(%)
	MTC ASR(%)

	Huawei
	6000
	10
	62.00
	58.18

	
	10000
	10
	95.10
	81.22

	
	20000
	10
	98.40
	99.48

	Ericsson
	60
	10
	57.20 
	76.86

	
	109
	10
	64.80 
	94.40

	
	200
	10
	84.40 
	98.36


Table 4.2-7: ASR for legacy mobiles with 10s evaluation period (N=1500)

	Solution
	Delay Parameter
	Evaluation
Period(s)
	Legacy

ASR(%)
	MTC ASR(%)

	Huawei
	6000
	10
	48.80
	42.96

	
	10000
	10
	70.80
	61.01

	
	20000
	10
	98.80
	98.91

	Ericsson
	60
	10
	45.60
	59.10

	
	109
	10
	56.40
	84.44

	
	200
	10
	78.40
	96.42


Table 4.2-8: ASR for legacy mobiles with 10s evaluation period (N=2000)

	Solution
	Delay Parameter
	Evaluation
Period(s)
	Legacy

ASR(%)
	MTC ASR(%)

	Huawei
	6000
	10
	41.60
	33.30

	
	10000
	10
	55.60
	49.62

	
	20000
	10
	92.00
	81.72

	Ericsson
	60
	10
	34.00 
	47.35

	
	109
	10
	39.60 
	74.41

	
	200
	10
	62.40 
	94.53


[image: image5.png]Legacy ASR (%)

100
90
80
70
60
50
40
30
20
10

Legacy ASR with 10s evaluation period

——HW_6000
~—#—HW_10000
——HW_20000

500 1000 1500 2000
MTC devices Number

Eric_60
—=—Eric_109
—&—Eric_200




 [image: image6.png]MTC Devices ASR

100
90
80
70
60
50
40
30
20
10

MTC Devices ASR with 10s evaluation period

——HW_6000

~—A—HW_20000

\\i%’ 10000

Eric_60

——Eric_109

—®—Eric_200

500 1000 1500 2000
MTC Devices Number





Figure 4.2-5: Legacy and MTC devices ASR with 10s evaluation period
Results Analysis：

· HW solution can meet 95% (for legacy mobiles) and 80% (for MTC devices) when MTC devices numbers are 500, 1000 and 1500, but Ericsson solution can’t meet the proposed ASR for legacy and MTC in most cases.
· Both two solutions can’t meet the ASR requirements when MTC devices number is 2000 because the configured delay parameter isn’t long enough.  To meet the ASR requirements when MTC devices number is 2000, the delay parameters should be configured to a longer value for both solutions.

· The ASR of legacy and MTC is very close in HW solution. But ASR of MTC is always higher than ASR of legacy in Ericsson solution, it seems that Ericsson solution protects the ASR of MTC better.

· If considering the rush hour when there are about 29 legacy mobiles trigger the access per second [4], Ericsson solution may cause even serious decrease on ASR of legacy mobiles. 
4.2.3
Result

[Editor’s note: This section identifies the impacts on GERAN specifications resulting from the  functionality.]
…..

==============================End of First change ===============================
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