3GPP TSG GERAN #46

                                                                            Tdoc: GP-100893
Jeju, South Korea, April 17th -21st , 2010

Agenda Item: 7.2.5.3.2   
Source: Telefon AB LM Ericsson, ST-Ericsson

Bottleneck Capacity Comparison for MTC
1 Introduction

The GERAN#46 papers [1], [2], [3] and [4] have presented results on the maximum number of users that that may be admitted in the cell with respect to the RACH, CCCH/DL, USF and PDCH respectively, respectively. 
This paper addresses the question of which of these aspects that is the limiter, or bottleneck, in each of the studied scenarios. And how many users can really be supported in the cell if taking into account all of them for each scenario?  

2 Assumptions and System Configuration

The same methodology, traffic models, parameter settings etc. are used as was used in [1], [2], [3] and [4].

In each table the maximum number of devices possible to support (as limited by “the smallest bottleneck”) are displayed. In addition, each field is colour-coded to indicate which the current bottleneck is according to:

3 Evaluation only considering MTC traffic in the cell …
3.1  … for the Device-Initiated Traffic Model… 
Table 1 - Limiting factors for the device-initiated traffic model with only MTC devices in the cell. MCS-2.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	680
	1640
	1640
	680
	2160
	3610
	680
	2160
	5340

	
	500
	320
	1000
	1640
	320
	1000
	2470
	320
	1000
	2470

	
	1000
	190
	600
	1480
	190
	600
	1480
	190
	600
	1480

	
	2500
	90
	270
	660
	90
	270
	660
	90
	270
	660

	300
	100
	3370
	8190
	8190
	3370
	10760
	18030
	3370
	10760
	26417

	
	500
	1560
	4970
	8190
	1560
	4970
	12340
	1560
	4970
	12340

	
	1000
	940
	2980
	7380
	940
	2980
	7380
	940
	2980
	7380

	
	2500
	420
	1320
	3280
	420
	1320
	3280
	420
	1320
	3280

	900
	100
	10110
	24550
	24550
	10110
	32260
	54070
	10110
	32260
	77160

	
	500
	4680
	14910
	24550
	4680
	14910
	37020
	4680
	14910
	37020

	
	1000
	2800
	8920
	22140
	2800
	8920
	22140
	2800
	8920
	22140

	
	2500
	1240
	3960
	9830
	1240
	3960
	9830
	1240
	3960
	9830

	1800
	100
	20220
	49090
	49090
	20220
	62674
	108130
	20220
	62674
	149248

	
	500
	9350
	29820
	49090
	9350
	29820
	71741
	9350
	29820
	71741

	
	1000
	5590
	17830
	44270
	5590
	17830
	44270
	5590
	17830
	44270

	
	2500
	2480
	7920
	19660
	2480
	7920
	19660
	2480
	7920
	19660

	3600
	100
	40430
	98180
	98180
	40430
	121384
	216250
	40430
	121384
	289154

	
	500
	18690
	59630
	98180
	18690
	59630
	138456
	18690
	59630
	138456

	
	1000
	11180
	35660
	86069
	11180
	35660
	86069
	11180
	35660
	86069

	
	2500
	4960
	15830
	39310
	4960
	15830
	39310
	4960
	15830
	39310
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Table 2 - Limiting factors for the device-initiated traffic model with only MTC devices in the cell. MCS-5 . 

	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	880
	1640
	1640
	880
	2800
	3610
	880
	2800
	6911

	
	500
	500
	1600
	1640
	500
	1600
	3610
	500
	1600
	3950

	
	1000
	330
	1040
	1640
	330
	1040
	2570
	330
	1040
	2570

	
	2500
	160
	500
	1230
	160
	500
	1230
	160
	500
	1230

	300
	100
	4380
	8190
	8190
	4380
	13882
	18030
	4380
	13882
	32069

	
	500
	2500
	7960
	8190
	2500
	7960
	18030
	2500
	7960
	18536

	
	1000
	1630
	5180
	8190
	1630
	5180
	12840
	1630
	5180
	12840

	
	2500
	780
	2480
	6150
	780
	2480
	6150
	780
	2480
	6150

	900
	100
	13130
	24550
	24550
	13130
	39565
	54070
	13130
	39565
	98764

	
	500
	7480
	23860
	24550
	7480
	23860
	54070
	7480
	23860
	54562

	
	1000
	4870
	15520
	24550
	4870
	15520
	35986
	4870
	15520
	35986

	
	2500
	2330
	7430
	18238
	2330
	7430
	18238
	2330
	7430
	18238

	1800
	100
	26250
	49090
	49090
	26250
	83770
	108130
	26250
	83770
	179529

	
	500
	14950
	44540
	49090
	14950
	44540
	106795
	14950
	44540
	106795

	
	1000
	9730
	30298
	49090
	9730
	30298
	70283
	9730
	30298
	70283

	
	2500
	4660
	14850
	35171
	4660
	14850
	35171
	4660
	14850
	35171

	3600
	100
	52500
	98180
	98180
	52500
	148206
	216250
	52500
	148206
	349972

	
	500
	29900
	95430
	98180
	29900
	95430
	198870
	29900
	95430
	198870

	
	1000
	19450
	57124
	98180
	19450
	57124
	134675
	19450
	57124
	134675

	
	2500
	9310
	28807
	66466
	9310
	28807
	66466
	9310
	28807
	66466
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3.2 … for the Server-Initiated Traffic Model…
Table 3 - Limiting factors for the server-initiated traffic model with only MTC devices in the cell. MCS-2 is used and there is 1 Cell per Routing Area.

	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	680
	1100
	1100
	680
	2160
	2510
	680
	2160
	5340

	
	500
	320
	1000
	1100
	320
	1000
	2470
	320
	1000
	2470

	
	1000
	190
	600
	1100
	190
	600
	1480
	190
	600
	1480

	
	2500
	90
	270
	660
	90
	270
	660
	90
	270
	660

	300
	100
	3370
	5470
	5470
	3370
	10760
	12520
	3370
	10760
	26417

	
	500
	1560
	4970
	5470
	1560
	4970
	12340
	1560
	4970
	12340

	
	1000
	940
	2980
	5470
	940
	2980
	7380
	940
	2980
	7380

	
	2500
	420
	1320
	3280
	420
	1320
	3280
	420
	1320
	3280

	900
	100
	10110
	16410
	16410
	10110
	32260
	37560
	10110
	32260
	77160

	
	500
	4680
	14910
	16410
	4680
	14910
	37020
	4680
	14910
	37020

	
	1000
	2800
	8920
	16410
	2800
	8920
	22140
	2800
	8920
	22140

	
	2500
	1240
	3960
	9830
	1240
	3960
	9830
	1240
	3960
	9830

	1800
	100
	20220
	32820
	32820
	20220
	62674
	75110
	20220
	62674
	149248

	
	500
	9350
	29820
	32820
	9350
	29820
	71741
	9350
	29820
	71741

	
	1000
	5590
	17830
	32820
	5590
	17830
	44270
	5590
	17830
	44270

	
	2500
	2480
	7920
	19660
	2480
	7920
	19660
	2480
	7920
	19660

	3600
	100
	40430
	65640
	65640
	40430
	121384
	150210
	40430
	121384
	289154

	
	500
	18690
	59630
	65640
	18690
	59630
	138456
	18690
	59630
	138456

	
	1000
	11180
	35660
	65640
	11180
	35660
	86069
	11180
	35660
	86069

	
	2500
	4960
	15830
	39310
	4960
	15830
	39310
	4960
	15830
	39310
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Table 4 - Limiting factors for the server-initiated traffic model with only MTC devices in the cell. MCS-5 is used and there is 1 Cell per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	880
	1100
	1100
	880
	2510
	2510
	880
	2800
	5430

	
	500
	500
	1100
	1100
	500
	1600
	2510
	500
	1600
	3950

	
	1000
	330
	1040
	1100
	330
	1040
	2510
	330
	1040
	2570

	
	2500
	160
	500
	1100
	160
	500
	1230
	160
	500
	1230

	300
	100
	4380
	5470
	5470
	4380
	12520
	12520
	4380
	13882
	27140

	
	500
	2500
	5470
	5470
	2500
	7960
	12520
	2500
	7960
	18536

	
	1000
	1630
	5180
	5470
	1630
	5180
	12520
	1630
	5180
	12840

	
	2500
	780
	2480
	5470
	780
	2480
	6150
	780
	2480
	6150

	900
	100
	13130
	16410
	16410
	13130
	37560
	37560
	13130
	39565
	81410

	
	500
	7480
	16410
	16410
	7480
	23860
	37560
	7480
	23860
	54562

	
	1000
	4870
	15520
	16410
	4870
	15520
	35986
	4870
	15520
	35986

	
	2500
	2330
	7430
	16410
	2330
	7430
	18238
	2330
	7430
	18238

	1800
	100
	26250
	32820
	32820
	26250
	75110
	75110
	26250
	83770
	162810

	
	500
	14950
	32820
	32820
	14950
	44540
	75110
	14950
	44540
	106795

	
	1000
	9730
	30298
	32820
	9730
	30298
	70283
	9730
	30298
	70283

	
	2500
	4660
	14850
	32820
	4660
	14850
	35171
	4660
	14850
	35171

	3600
	100
	52500
	65640
	65640
	52500
	148206
	150210
	52500
	148206
	325620

	
	500
	29900
	65640
	65640
	29900
	95430
	150210
	29900
	95430
	198870

	
	1000
	19450
	57124
	65640
	19450
	57124
	134675
	19450
	57124
	134675

	
	2500
	9310
	28807
	65640
	9310
	28807
	66466
	9310
	28807
	66466
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Table 5 - Limiting factors for the server-initiated traffic model with only MTC devices in the cell. MCS-2 is used and there are 4 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	540
	540
	540
	680
	1240
	1240
	680
	2160
	2770

	
	500
	320
	540
	540
	320
	1000
	1240
	320
	1000
	2470

	
	1000
	190
	540
	540
	190
	600
	1240
	190
	600
	1480

	
	2500
	90
	270
	540
	90
	270
	660
	90
	270
	660

	300
	100
	2670
	2670
	2670
	3370
	6200
	6200
	3370
	10760
	13820

	
	500
	1560
	2670
	2670
	1560
	4970
	6200
	1560
	4970
	12340

	
	1000
	940
	2670
	2670
	940
	2980
	6200
	940
	2980
	7380

	
	2500
	420
	1320
	2670
	420
	1320
	3280
	420
	1320
	3280

	900
	100
	8010
	8010
	8010
	10110
	18600
	18600
	10110
	32260
	41450

	
	500
	4680
	8010
	8010
	4680
	14910
	18600
	4680
	14910
	37020

	
	1000
	2800
	8010
	8010
	2800
	8920
	18600
	2800
	8920
	22140

	
	2500
	1240
	3960
	8010
	1240
	3960
	9830
	1240
	3960
	9830

	1800
	100
	16010
	16010
	16010
	20220
	37200
	37200
	20220
	62674
	82900

	
	500
	9350
	16010
	16010
	9350
	29820
	37200
	9350
	29820
	71741

	
	1000
	5590
	16010
	16010
	5590
	17830
	37200
	5590
	17830
	44270

	
	2500
	2480
	7920
	16010
	2480
	7920
	19660
	2480
	7920
	19660

	3600
	100
	32010
	32010
	32010
	40430
	74390
	74390
	40430
	121384
	165790

	
	500
	18690
	32010
	32010
	18690
	59630
	74390
	18690
	59630
	138456

	
	1000
	11180
	32010
	32010
	11180
	35660
	74390
	11180
	35660
	86069

	
	2500
	4960
	15830
	32010
	4960
	15830
	39310
	4960
	15830
	39310
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Table 6 - Limiting factors for the server-initiated traffic model with only MTC devices in the cell. MCS-5 is used and there are 4 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	540
	540
	540
	880
	1240
	1240
	880
	2770
	2770

	
	500
	500
	540
	540
	500
	1240
	1240
	500
	1600
	2770

	
	1000
	330
	540
	540
	330
	1040
	1240
	330
	1040
	2570

	
	2500
	160
	500
	540
	160
	500
	1230
	160
	500
	1230

	300
	100
	2670
	2670
	2670
	4380
	6200
	6200
	4380
	13820
	13820

	
	500
	2500
	2670
	2670
	2500
	6200
	6200
	2500
	7960
	13820

	
	1000
	1630
	2670
	2670
	1630
	5180
	6200
	1630
	5180
	12840

	
	2500
	780
	2480
	2670
	780
	2480
	6150
	780
	2480
	6150

	900
	100
	8010
	8010
	8010
	13130
	18600
	18600
	13130
	39565
	41450

	
	500
	7480
	8010
	8010
	7480
	18600
	18600
	7480
	23860
	41450

	
	1000
	4870
	8010
	8010
	4870
	15520
	18600
	4870
	15520
	35986

	
	2500
	2330
	7430
	8010
	2330
	7430
	18238
	2330
	7430
	18238

	1800
	100
	16010
	16010
	16010
	26250
	37200
	37200
	26250
	82900
	82900

	
	500
	14950
	16010
	16010
	14950
	37200
	37200
	14950
	44540
	82900

	
	1000
	9730
	16010
	16010
	9730
	30298
	37200
	9730
	30298
	70283

	
	2500
	4660
	14850
	16010
	4660
	14850
	35171
	4660
	14850
	35171

	3600
	100
	32010
	32010
	32010
	52500
	74390
	74390
	52500
	148206
	165790

	
	500
	29900
	32010
	32010
	29900
	74390
	74390
	29900
	95430
	165790

	
	1000
	19450
	32010
	32010
	19450
	57124
	74390
	19450
	57124
	134675

	
	2500
	9310
	28807
	32010
	9310
	28807
	66466
	9310
	28807
	66466
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Table 7 - Limiting factors for the server-initiated traffic model with only MTC devices in the cell. MCS-2 is used and there are 100 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	10
	10
	10
	20
	20
	20
	70
	70
	70

	
	500
	10
	10
	10
	20
	20
	20
	70
	70
	70

	
	1000
	10
	10
	10
	20
	20
	20
	70
	70
	70

	
	2500
	10
	10
	10
	20
	20
	20
	70
	70
	70

	300
	100
	10
	10
	10
	70
	70
	70
	310
	310
	310

	
	500
	10
	10
	10
	70
	70
	70
	310
	310
	310

	
	1000
	10
	10
	10
	70
	70
	70
	310
	310
	310

	
	2500
	10
	10
	10
	70
	70
	70
	310
	310
	310

	900
	100
	20
	20
	20
	200
	200
	200
	920
	920
	920

	
	500
	20
	20
	20
	200
	200
	200
	920
	920
	920

	
	1000
	20
	20
	20
	200
	200
	200
	920
	920
	920

	
	2500
	20
	20
	20
	200
	200
	200
	920
	920
	920

	1800
	100
	40
	40
	40
	390
	390
	390
	1830
	1830
	1830

	
	500
	40
	40
	40
	390
	390
	390
	1830
	1830
	1830

	
	1000
	40
	40
	40
	390
	390
	390
	1830
	1830
	1830

	
	2500
	40
	40
	40
	390
	390
	390
	1830
	1830
	1830

	3600
	100
	80
	80
	80
	780
	780
	780
	3660
	3660
	3660

	
	500
	80
	80
	80
	780
	780
	780
	3660
	3660
	3660

	
	1000
	80
	80
	80
	780
	780
	780
	3660
	3660
	3660

	
	2500
	80
	80
	80
	780
	780
	780
	3660
	3660
	3660
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For all other server-initiated traffic cases with 100 or 2048 cells per Routing Area, the bottleneck will remain to be the CCCH capacity, as per Table 7 above, regardless of which MCS is used. The number of supported devices for each such configuration will continue to decline.
4 Evaluation also considering regular voice traffic in the cell …
4.1  … for the Device-Initiated Traffic Model… 

Table 8 - Limiting factors for the device-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-2 is used. 
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	680
	770
	770
	680
	2160
	2740
	680
	2160
	5340

	
	500
	320
	770
	770
	320
	1000
	2470
	320
	1000
	2470

	
	1000
	190
	600
	770
	190
	600
	1480
	190
	600
	1480

	
	2500
	90
	270
	660
	90
	270
	660
	90
	270
	660

	300
	100
	3370
	3840
	3840
	3370
	10760
	13680
	3370
	10760
	26417

	
	500
	1560
	3840
	3840
	1560
	4970
	12340
	1560
	4970
	12340

	
	1000
	940
	2980
	3840
	940
	2980
	7380
	940
	2980
	7380

	
	2500
	420
	1320
	3280
	420
	1320
	3280
	420
	1320
	3280

	900
	100
	10110
	11500
	11500
	10110
	32260
	41020
	10110
	32260
	77160

	
	500
	4680
	11500
	11500
	4680
	14910
	37020
	4680
	14910
	37020

	
	1000
	2800
	8920
	11500
	2800
	8920
	22140
	2800
	8920
	22140

	
	2500
	1240
	3960
	9830
	1240
	3960
	9830
	1240
	3960
	9830

	1800
	100
	20220
	22990
	22990
	20220
	62674
	82030
	20220
	62674
	149248

	
	500
	9350
	22990
	22990
	9350
	29820
	71741
	9350
	29820
	71741

	
	1000
	5590
	17830
	22990
	5590
	17830
	44270
	5590
	17830
	44270

	
	2500
	2480
	7920
	19660
	2480
	7920
	19660
	2480
	7920
	19660

	3600
	100
	40430
	45980
	45980
	40430
	121384
	164050
	40430
	121384
	289154

	
	500
	18690
	45980
	45980
	18690
	59630
	138456
	18690
	59630
	138456

	
	1000
	11180
	35660
	45980
	11180
	35660
	86069
	11180
	35660
	86069

	
	2500
	4960
	15830
	39310
	4960
	15830
	39310
	4960
	15830
	39310
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Table 9 - Limiting factors for the device-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-5 is used.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	770
	770
	770
	880
	2740
	2740
	880
	2800
	6860

	
	500
	500
	770
	770
	500
	1600
	2740
	500
	1600
	3950

	
	1000
	330
	770
	770
	330
	1040
	2570
	330
	1040
	2570

	
	2500
	160
	500
	770
	160
	500
	1230
	160
	500
	1230

	300
	100
	3840
	3840
	3840
	4380
	13680
	13680
	4380
	13882
	32069

	
	500
	2500
	3840
	3840
	2500
	7960
	13680
	2500
	7960
	18536

	
	1000
	1630
	3840
	3840
	1630
	5180
	12840
	1630
	5180
	12840

	
	2500
	780
	2480
	3840
	780
	2480
	6150
	780
	2480
	6150

	900
	100
	11500
	11500
	11500
	13130
	39565
	41020
	13130
	39565
	98764

	
	500
	7480
	11500
	11500
	7480
	23860
	41020
	7480
	23860
	54562

	
	1000
	4870
	11500
	11500
	4870
	15520
	35986
	4870
	15520
	35986

	
	2500
	2330
	7430
	11500
	2330
	7430
	18238
	2330
	7430
	18238

	1800
	100
	22990
	22990
	22990
	26250
	82030
	82030
	26250
	83770
	179529

	
	500
	14950
	22990
	22990
	14950
	44540
	82030
	14950
	44540
	106795

	
	1000
	9730
	22990
	22990
	9730
	30298
	70283
	9730
	30298
	70283

	
	2500
	4660
	14850
	22990
	4660
	14850
	35171
	4660
	14850
	35171

	3600
	100
	45980
	45980
	45980
	52500
	148206
	164050
	52500
	148206
	349972

	
	500
	29900
	45980
	45980
	29900
	95430
	164050
	29900
	95430
	198870

	
	1000
	19450
	45980
	45980
	19450
	57124
	134675
	19450
	57124
	134675

	
	2500
	9310
	28807
	45980
	9310
	28807
	66466
	9310
	28807
	66466
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4.2 … for the Server-Initiated Traffic Model…

Table 10 - Limiting factors for the server-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-2 is used and there are 1 Cell per Routing Area.

	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	230
	230
	230
	680
	1640
	1640
	680
	2160
	4560

	
	500
	230
	230
	230
	320
	1000
	1640
	320
	1000
	2470

	
	1000
	190
	230
	230
	190
	600
	1480
	190
	600
	1480

	
	2500
	90
	230
	230
	90
	270
	660
	90
	270
	660

	300
	100
	1120
	1120
	1120
	3370
	8170
	8170
	3370
	10760
	22790

	
	500
	1120
	1120
	1120
	1560
	4970
	8170
	1560
	4970
	12340

	
	1000
	940
	1120
	1120
	940
	2980
	7380
	940
	2980
	7380

	
	2500
	420
	1120
	1120
	420
	1320
	3280
	420
	1320
	3280

	900
	100
	3360
	3360
	3360
	10110
	24510
	24510
	10110
	32260
	68360

	
	500
	3360
	3360
	3360
	4680
	14910
	24510
	4680
	14910
	37020

	
	1000
	2800
	3360
	3360
	2800
	8920
	22140
	2800
	8920
	22140

	
	2500
	1240
	3360
	3360
	1240
	3960
	9830
	1240
	3960
	9830

	1800
	100
	6720
	6720
	6720
	20220
	49010
	49010
	20220
	62674
	136710

	
	500
	6720
	6720
	6720
	9350
	29820
	49010
	9350
	29820
	71741

	
	1000
	5590
	6720
	6720
	5590
	17830
	44270
	5590
	17830
	44270

	
	2500
	2480
	6720
	6720
	2480
	7920
	19660
	2480
	7920
	19660

	3600
	100
	13440
	13440
	13440
	40430
	98010
	98010
	40430
	121384
	273420

	
	500
	13440
	13440
	13440
	18690
	59630
	98010
	18690
	59630
	138456

	
	1000
	11180
	13440
	13440
	11180
	35660
	86069
	11180
	35660
	86069

	
	2500
	4960
	13440
	13440
	4960
	15830
	39310
	4960
	15830
	39310
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Table 11 - Limiting factors for the server-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-5 is used and there are 1 Cell per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	230
	230
	230
	880
	1640
	1640
	880
	2800
	4560

	
	500
	230
	230
	230
	500
	1600
	1640
	500
	1600
	3950

	
	1000
	230
	230
	230
	330
	1040
	1640
	330
	1040
	2570

	
	2500
	160
	230
	230
	160
	500
	1230
	160
	500
	1230

	300
	100
	1120
	1120
	1120
	4380
	8170
	8170
	4380
	13882
	22790

	
	500
	1120
	1120
	1120
	2500
	7960
	8170
	2500
	7960
	18536

	
	1000
	1120
	1120
	1120
	1630
	5180
	8170
	1630
	5180
	12840

	
	2500
	780
	1120
	1120
	780
	2480
	6150
	780
	2480
	6150

	900
	100
	3360
	3360
	3360
	13130
	24510
	24510
	13130
	39565
	68360

	
	500
	3360
	3360
	3360
	7480
	23860
	24510
	7480
	23860
	54562

	
	1000
	3360
	3360
	3360
	4870
	15520
	24510
	4870
	15520
	35986

	
	2500
	2330
	3360
	3360
	2330
	7430
	18238
	2330
	7430
	18238

	1800
	100
	6720
	6720
	6720
	26250
	49010
	49010
	26250
	83770
	136710

	
	500
	6720
	6720
	6720
	14950
	44540
	49010
	14950
	44540
	106795

	
	1000
	6720
	6720
	6720
	9730
	30298
	49010
	9730
	30298
	70283

	
	2500
	4660
	6720
	6720
	4660
	14850
	35171
	4660
	14850
	35171

	3600
	100
	13440
	13440
	13440
	52500
	98010
	98010
	52500
	148206
	273420

	
	500
	13440
	13440
	13440
	29900
	95430
	98010
	29900
	95430
	198870

	
	1000
	13440
	13440
	13440
	19450
	57124
	98010
	19450
	57124
	134675

	
	2500
	9310
	13440
	13440
	9310
	28807
	66466
	9310
	28807
	66466
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Table 12 - Limiting factors for the server-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-2 is used and there are 4 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	0
	0
	0
	370
	370
	370
	680
	1900
	1900

	
	500
	0
	0
	0
	320
	370
	370
	320
	1000
	1900

	
	1000
	0
	0
	0
	190
	370
	370
	190
	600
	1480

	
	2500
	0
	0
	0
	90
	270
	370
	90
	270
	660

	300
	100
	0
	0
	0
	1850
	1850
	1850
	3370
	9470
	9470

	
	500
	0
	0
	0
	1560
	1850
	1850
	1560
	4970
	9470

	
	1000
	0
	0
	0
	940
	1850
	1850
	940
	2980
	7380

	
	2500
	0
	0
	0
	420
	1320
	1850
	420
	1320
	3280

	900
	100
	0
	0
	0
	5550
	5550
	5550
	10110
	28400
	28400

	
	500
	0
	0
	0
	4680
	5550
	5550
	4680
	14910
	28400

	
	1000
	0
	0
	0
	2800
	5550
	5550
	2800
	8920
	22140

	
	2500
	0
	0
	0
	1240
	3960
	5550
	1240
	3960
	9830

	1800
	100
	0
	0
	0
	11100
	11100
	11100
	20220
	56800
	56800

	
	500
	0
	0
	0
	9350
	11100
	11100
	9350
	29820
	56800

	
	1000
	0
	0
	0
	5590
	11100
	11100
	5590
	17830
	44270

	
	2500
	0
	0
	0
	2480
	7920
	11100
	2480
	7920
	19660

	3600
	100
	0
	0
	0
	22190
	22190
	22190
	40430
	113590
	113590

	
	500
	0
	0
	0
	18690
	22190
	22190
	18690
	59630
	113590

	
	1000
	0
	0
	0
	11180
	22190
	22190
	11180
	35660
	86069

	
	2500
	0
	0
	0
	4960
	15830
	22190
	4960
	15830
	39310
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Table 13 - Limiting factors for the server-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-5 is used and there are 4 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	0
	0
	0
	370
	370
	370
	880
	1900
	1900

	
	500
	0
	0
	0
	370
	370
	370
	500
	1600
	1900

	
	1000
	0
	0
	0
	330
	370
	370
	330
	1040
	1900

	
	2500
	0
	0
	0
	160
	370
	370
	160
	500
	1230

	300
	100
	0
	0
	0
	1850
	1850
	1850
	4380
	9470
	9470

	
	500
	0
	0
	0
	1850
	1850
	1850
	2500
	7960
	9470

	
	1000
	0
	0
	0
	1630
	1850
	1850
	1630
	5180
	9470

	
	2500
	0
	0
	0
	780
	1850
	1850
	780
	2480
	6150

	900
	100
	0
	0
	0
	5550
	5550
	5550
	13130
	28400
	28400

	
	500
	0
	0
	0
	5550
	5550
	5550
	7480
	23860
	28400

	
	1000
	0
	0
	0
	4870
	5550
	5550
	4870
	15520
	28400

	
	2500
	0
	0
	0
	2330
	5550
	5550
	2330
	7430
	18238

	1800
	100
	0
	0
	0
	11100
	11100
	11100
	26250
	56800
	56800

	
	500
	0
	0
	0
	11100
	11100
	11100
	14950
	44540
	56800

	
	1000
	0
	0
	0
	9730
	11100
	11100
	9730
	30298
	56800

	
	2500
	0
	0
	0
	4660
	11100
	11100
	4660
	14850
	35171

	3600
	100
	0
	0
	0
	22190
	22190
	22190
	52500
	113590
	113590

	
	500
	0
	0
	0
	22190
	22190
	22190
	29900
	95430
	113590

	
	1000
	0
	0
	0
	19450
	22190
	22190
	19450
	57124
	113590

	
	2500
	0
	0
	0
	9310
	22190
	22190
	9310
	28807
	66466
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Table 14 - Limiting factors for the server-initiated traffic model with both MTC devices and CS traffic in the cell. MCS-2 is used and there are 100 Cells per Routing Area.
	#CCCHs per cell
	1
	2
	4

	#TRXs per cell
	1
	2
	4
	1
	2
	4
	1
	2
	4

	60
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1000
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	300
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1000
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	900
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1000
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1800
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1000
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	3600
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	500
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	1000
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	2500
	0
	0
	0
	0
	0
	0
	0
	0
	0
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For all other server-initiated traffic cases with 100 or 2048 cells per Routing Area, the bottleneck will remain to be the CCCH capacity, as per Table 14 above, regardless of which MCS is used. The number of supported devices for each such configuration will continue to decline.
5 Discussion 
As can be seen from the results presented in Section 3 and Section 4, there are different bottlenecks for the different scenarios. Which one it is, is dependent on the traffic models (reporting interval and report sizes), whether other traffic is assumed in the cell, the amount of resources in the cell (the number of available PDCHs and CCCHs in the cell) as well as the size of the routing area. It is e.g. clear that once the area in which the network needs to page the MTC devices increases, the paging capacity of the network soon becomes a showstopper.
Further, it appears as if the RACH capacity does not appear to be a bottleneck – at least not for the scenarios evaluated in this paper. The reason for this is, that models used assumes the access attempts by the devices to be nice and evenly distributed according to the given Poisson process. This may not necessarily be the case (most probably not) as was discussed in [1] and [5], hence the RACH may very be a limiting factor, especially for the case when the accessing devices are more or less synchronized.
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