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CCCH capacity evaluation - mixed traffic
1 Introduction

When an EGPRS capable mobile station wants to request resources in a GERAN network it will do so by e.g. sending an EGPRS PACKET CHANNEL REQUEST on the Random Access Channel (RACH) and receiving an IMMEDIATE ASSIGNMENT on the Access Grant Channel (AGCH). The RACH channel is the uplink channel of the Common Control Channel (CCCH) and operates within a TDMA frame structure consisting of approximately 217 TDMA frames (aka RACH slots) per second. These access attempts sent on the RACH are not explicitly scheduled by the network, but rather a collision-based approach is used according to a procedure as defined 3GPP TS 44.018, see [3]. The AGCH channel is part of the downlink channel of the CCCH, and in this context it is dimensioned according to [2].
With the introduction of MTC a vast increase of devices in the networks are foreseen. The paper is an update of [1] with additional simulation results for the proposal in [3] using different parameter settings and traffic models. This paper also focuses on the performance of the CS legacy traffic with regard to CCCH performance.
2 Background

The RACH channel can thus be described as a so-called Slotted Aloha channel, for which the accessing users/devices apply a re-attempt strategy (in case the first access attempt fails) which includes a pseudo-random waiting time used to determine when a new access attempt can be made. This waiting time shall be randomly drawn from a uniform distribution defined by system parameters which are broadcasted on the BCCH in the cell, and is currently according to the legacy procedures as defined by [4] the same for all device initiated PS related access attempts by all users/devices in the cell. This paper evaluates two different proposals for modifying how the random times are drawn, [1] and [3]. All parameters regarding waiting times, CCCH downlink capacity etc. is modelled according to [2]. The evaluation is made with regard to the total CCCH (uplink and downlink) performance.

3 Simulation Assumptions

3.1 Traffic model

Three different traffic models have been investigated.

Traffic model 1, corresponding to the T1 scenario in [2].
Traffic model 2, a mixed traffic model with synchronized network access by the MTC devices together with CS legacy background traffic has been used. All transmissions are device initiated. All MTC traffic scenarios that have been simulated have users initiating their traffic within 1 second; according to traffic scenario T2 in [2] (see Appendix 1 for detailed graphs over arrival). The background legacy traffic scenario has a traffic initiation modelled according to a Poisson arrival process, with a mean arrival rate of 5 users per second.

Traffic model 3, a mixed traffic model with non-synchronized network accesses by MTC devices as well as CS legacy devices has been used. All transmissions are device initiated. All traffic initiation is modelled according to a Poisson arrival process, with a mean arrival rate of 5 users per second for the CS legacy devices.

The different numbers of simultaneously arriving MTC devices that have been simulated in traffic 2 are 10, 100, 500 and 1000. Reference plots are presented in appendix, section 9.
The different mean arrival rates for arriving MTC devices that have been simulated in traffic model 1 and 3 are 5, 10, 15, 20 and 25 arrivals per second.

The investigated RACH time spreading schemes are
1. CS Legacy and MTC – PS legacy [4]
2. CS Legacy and Ericsson proposal [1], section 2.2, spread parameter 
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3. CS Legacy and Huawei proposal [3], maximum initial waiting time 
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All parameters regarding waiting time are according to [2]. 
3.2 Network level simulations

As agreed in [2], system level simulations have been done to generate signal levels that have further been used in this evaluation. For building penetration loss, scenario 2 was used. Scenario 1 is left FFS.

CDL, CUL and IDL are all dependent on the physical location of the MS, which means that these levels have to be derived jointly. Shadow fading has been assumed to be the same for CUL and CDL, but different towards the interferers since the inter-site correlation is assumed to be 0. The shadow fading is also assumed to be independent for I DL and IUL for a given MS. The fast fading is TU and independent for C DL, CUL, I DL and IUL, and a given MS uses the same values for each access attempt, since the devices are assumed to be stationary. The exception is the calculation of IUL, where an independently new value for each attempt is drawn, since long enough time is assumed to have passed between access attempts for the TU3 fading to become uncorrelated.

In practice, this was done by logging all carrier and interference levels for all users in the system level simulation. For the protocol level simulation, C DL, CUL and IDL were then drawn from the logs, corresponding to a random user in a random point in time. These values were kept for all access attempts and were not coupled to IUL, which was drawn from the logs at random always. For the CCCH performance evaluation protocol level simulations at a single cell scenario was employed. This protocol simulator enables detailed study of the behaviour of the DL and UL CCCH with timer expiration, impact on message reception due to radio environment etc.
The building penetration loss implemented as a property of each MS. The loss was applied to all BTS‑MS connections, which means that all carriers and interferers are affected. As can be seen in Figure 1 (left plot), this loss makes the uplink mainly sensitivity limited.
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Figure 1 - Carrier and Interference levels (interference limited to the noise floor) [left] and Carrier-to-interference ratio for the DL and UL [right]
Note: Approximately 2.9 % of the generated signal levels are such that the requirements specified in [2] for CCCH DL is not met, and in such a case they are re-allocated in the simulation and thus given a new signal level DL.
The following parameter settings for the transmission of “CHANNEL REQUEST” messages have been used
Table 1 - Parameter setting for CHANNEL REQUEST
	Parameter
	Value

	M
	4

	S
	109

	T
	20

	i (Ericsson proposal)
	109

	j (Huawei)
	6000


4 Simulation Results

For all simulation in section 4.1, 4.2 and 4.3 the following performance criteria have been evaluated:

· Access success rate - the percentage of users that receive an “IMMEDIATE ASSIGNMENT” after making a channel request, including that the “IMMEDIATE ASSIGNMENT” can not be received any later than T3146 specifies after transmitting the last “CHANNEL REQUEST”

· Access time – The median delay in seconds between that the mobile device wants’ to initiate traffic to that an “IMMEDIATE ASSIGNMENT” is received.

· Access attempts needed UL – The mean number of “CHANNEL REQUEST” messages sent.

· Access attempts needed DL – The mean number of “IMMEDIATE ASSIGNMENT” messages sent (equivalent to the number of received “CHANNEL REQUEST” messages).

4.1 Traffic model 1
In Figure 2 simulation results for traffic model 1, referred to as T1 in [2] given average arrival rates of 5, 10, 15, 20 and 25 user per second, respectively, is summarized. All evaluations on the traffic are performed within a 60 second time-window starting 30 seconds after the initialization of the traffic. This allows for initial effects of the different RACH proposals to settle.
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Figure 2 – Access success rate (top left), Access time (top right), Access attempts needed UL (lower left), Access attempts needed DL (low right).
For the access success rate it’s seen that the Ericsson proposal has a significant higher access success rate compared to the existing PS structure and the Huawei proposal.

For the access time it’s seen that both proposals increase the delay compared to the existing PS structure. The Ericsson proposal has a mean delay of approximately 4 - 5 seconds, while the Huawei proposal has an average delay of 14 – 15 seconds.
For the access attempts needed in UL it’s seen that the Ericsson proposal requires less access attempts compared to the existing PS structure and the Huawei proposal. The Huawei proposal requires slightly less access attempts than the existing PS structure.
For the access attempts needed DL it’s seen that none of the different proposals has any significantly difference in required access attempts compared to the existing PS structure.
Concluding the simulation results for traffic model 1 it’s seen that the Ericsson proposal provides a significant increase in access success rate at the cost of increasing the access time compared to the existing PS structure. The Huawei proposal provides a marginal increase in access success rate at the cost of a significant increase of the access time compared to the existing PS structure.

More detailed graphs of the results over delay distribution, required access attempts on CCCH and example of AGCH load can be found in section 10, 11 and 12, respectively.

4.2 Traffic model 2

In Figure 3 and Figure 4 simulation results for traffic model 2, referred to as T2 in [2] given an average arrival rate of 5 users per second for the CS legacy traffic and MTC traffic arriving according to traffic model T2 in [2] with arrival of 100, 500 and 1000 users, respectively, is summarized. All evaluations on the CS legacy traffic are performed within a 60 second time-window from the initialization of the traffic (where the MTC devices initialized their access att the beginning of this time-window). This allows for inclusion of both the effect of an initial arrival-burst on the RACH and the sub-sequent re-attempts that the MTC traffic will impact on the CS legacy traffic. 

4.2.1 Impact on legacy traffic
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Figure 3 – Access success rate CS (top left), Access time CS (top right), Access attempts needed UL CS (lower left), Access attempts needed DL CS (low right).

For the access success rate in Figure 3 it’s seen that none of the proposals has a significant impact on access success rate for CS traffic compared to the existing PS structure. The Huawei proposal has a slight decrease in success rate compared to the existing PS structure and the Ericsson proposal.

For the access time for CS traffic it’s seen that both proposals increase the delay compared to the existing PS structure when the number of simultaneously arriving MTC devices increase. The Ericsson proposal has a slightly larger impact on the access time.
For the access attempts needed in UL for CS traffic it’s seen that both proposals increase the number of required access attempts for CS devices compared to the existing PS structure. Both proposals have a similar impact on required access attempts compared to the existing PS structure.
For the access attempts needed DL it’s seen that both proposals have no effect on the number of required access attempts compared to the existing PS structure. 

4.2.2 Impact on MTC traffic
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Figure 4 – Access success rate MTC (top left), Access time MTC (top right), Access attempts needed UL MTC (lower left), Access attempts needed DL MTC (low right).

For the access success rate in Figure 4 it’s seen that both proposals have a significantly increased access success rate for MTC traffic compared to the existing PS structure. The Ericsson proposal has a considerably larger increase in success rate compared to the Huawei proposal.

For the access time for MTC traffic it’s seen that both proposals considerably increase the delay compared to the existing PS structure when the number of simultaneously arriving MTC devices increase. The Ericsson proposal increases the delay in a linear fashion, while the Huawei proposal has a delay floor of aproximately 15 seconds.
For the access attempts needed UL for MTC traffic it’s seen that both proposals decrease the number of required access attempts for MTC devices compared to the existing PS structure.

For the access attempts needed DL for MTC traffic it’s seen that both proposals slightly increase the number of required access attempts compared to the existing PS structure (this can be explained by the observation that the existing PS structure have a considerable drop in access success rate compared when the number of MTC devices increase).

Concluding the results on access success rate for both CS and MTC traffic for traffic model 2 it’s seen that it’s possible to improve the PS RACH access procedure with regard to improving the performance for MTC type of communication while maintaing the CS performance. The PS legacy scheme has a significant drop in the success rate for the 500 and 1000 MTC user arrival scenarios. Both proposals increase the success rate, where the Ericsson proposal has a significant performance advantage for the 1000 MTC devices scenario.
Further, it’s seen from the simulation results that both proposals increase the mean delay compared to legacy functionality. For the 10 and 100 MTC devices scenarios the Ericsson proposal has a significantly lower delay, while for the 1000 MTC devices scenario the Huawei proposal has a slightly lower delay.
More detailed graphs of the results over delay distribution, required access attempts on CCCH and example of AGCH load can be found in section 13, 14 and 15, respectively.

4.3 Traffic model 3

In Figure 5 (CS traffic) and Figure 6 (MTC traffic) simulation results for traffic model 3 given average arrival rates for MTC devices of 5, 10, 15, 20 and 25 user per second, respectively, is summarized. The CS arrival rate is 5 users per second. All evaluations on the traffic are performed within a 60 second time-window starting 30 seconds after the initialization of the traffic. 
4.3.1 Impact on legacy traffic
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Figure 5 – Access success rate CS (top left), Access time CS (top right), Access attempts needed UL CS (lower left), Access attempts needed DL CS (low right).

For the access success rate in Figure 5 it’s seen that none of the proposals has a significant impact on access success rate for CS traffic compared to the existing PS structure.

For the access time for CS traffic it’s seen that none of the proposals have any significant impact on the delay compared to the existing PS structure when the arrival rate of PS devices increase. The Huawei proposal has a slightly increased impact on the CS access when the MTC devices arrive at a rate of 10 users per second. This could be due to that for higher arrival rates of MTC devices the access success rate starts decreasing. Both proposals have a lower access time than the existing PS structure when the arrival rate of MTC devices is 25 users per second.
For the access attempts needed UL it’s seen that both proposals slightly decrease the number of required access attempts for CS devices compared to the existing PS structure. The Ericsson proposal has a slightly lower impact on the number of required access attempts for CS devices compared to the Huawei proposal.

For the access attempts needed DL no significant impact can be seen compared to the existing PS structure. 

4.3.2 Impact on MTC traffic
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Figure 6 – Access success rate MTC (top left), Access time MTC (top right), Access attempts needed UL MTC (lower left), Access attempts needed DL MTC (low right).

For the access success rate for MTC traffic in Figure 6 it’s seen that both proposals have a higher success rate for MTC devices compared to the existing PS structure. The Ericsson proposal has a significantly higher access success rate than the Huawei proposal.

For the access time for MTC traffic it’s seen that the Huawei proposal significantly increase the delay compared to the existing PS structure when the arrival rate of PS devices increase while the Ericsson proposal has no significant impact. 

For the access attempts needed UL it’s seen that both proposals decrease the number of required access attempts for CS devices compared to the existing PS structure. The Ericsson proposal has a lower number of required access attempts compared to the Huawei proposal, especially as the arrival rate of MTC devices increase.

For the access attempts needed DL no significant impact can be seen compared to the existing PS structure.

Concluding the simulation results on access success rate for both CS and MTC traffic for traffic model 3 it’s seen that the Ericsson proposal gives a significant increase in access success rate for MTC devices, while maintaining a similar performance for CS access success rate as the existing PS structure. The Huawei proposal gives only a marginal performance increase for a very large arrival rate of MTC devices compared to the existing PS structure.

More detailed graphs of the results over delay distribution, required access attempts on CCCH and example of AGCH load can be found in section 16, 17 and 18, respectively.
5 Discussion
As shown in the simulation results of Section 4 the Ericsson proposal offers a compromise between introducing additional delay for low loaded scenarios and maintaining CCCH capacity for high load scenarios. This is done by not introducing any extra delay for the users’ first access attempt on the RACH channel, thus implicitly allowing for collisions in high load scenarios. It is believed that the performance requirements of so called MTC applications is very unclear and can vary a great deal. The Ericsson proposal provides a more flexible solution to the handling of the MTC traffic scenarios as specified in [2].
Further, given the CCCH/DL capacity as specified in [2] no more than approximately 25 “IMMEDIATE ASSIGNMENT” messages can be transmitted per second (6 messages in every 51 TDMA frame duration). The capacity of the CCCH/DL is one of the major bottlenecks. Thus allowing for some collisions on the RACH channel, as proposed, will not pose any performance implications. This is also supported by the simulations results provided in this paper.
The contrary approach, to spread the time for the initial access attempt on the RACH channel will be modelled for one certain high load scenario, and for all scenarios with a lower load it will introduce an unnecessary high delay. In Figure 4, given the 10 and 100 MTC devices scenarios, we have no RACH collision. Both proposals have approximately the same success rates. But proposal [3] does introduce a considerably higher delay.
6 Conclusion
This paper has shown simulation results evaluating the performance of the existing RACH access attempt scheme as well as two different proposals for modifying this scheme, evaluating the performance over the entire CCCH channel, both uplink and downlink. 
The results show that the Ericsson proposal provides an RACH access attempt methodology that both keeps the low delay performance when not being in a high load scenario as well as maintaining acceptable CCCH performance when in a high load scenario.
Bearing this in mind, the sourcing companies suggest including this proposal in the technical report.
7 Proposed Solution

It is the view of the sourcing companies that a RACH access methodology as described in [1] to be employed. 

Given the initial delay penalty for the first RACH access attempt with the proposal in [3], regardless of the current load, and that the success rate performance does not outweigh the delay penalty compared to the Ericsson proposal, it is advisable not to introduce a large random timer for the initial RACH access attempt as e.g. proposed in [3]. 

8 References
[1] GP-100375 “CCCH capacity evaluation”, GERAN#47bis, Telefon AB LM Ericsson, ST-Ericsson
[2] GP-101378, “Common Assumptions for MTC Simulations on CCCH and PDCH Congestion”

[3] GP-101283, “Enhancements on CCCH for MTC”, source Huawei Technologies Co., Ltd GERAN#47
[4] 3GPP TS 44.018 “Radio Resource Control (RRC) protocol”, http://www.3gpp.org/ftp/Specs/archive/44_series/44.018/44018-870.zip
9 Appendix 1 

- User arrival distributions
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10 Appendix 2 
– Delay distributions Traffic model 1 simulation
 CDF estimates of delay distribution for traffic model 1 simulation scenario, for PS traffic. 
[image: image14.png]CDF

CDF

CDF

Total delay distribution
T

Legacy PS
— Ericsson
B — Huawei

0 10 20 30 40 50 60 70
Delay
First channel request -> immediate assignment delay distribution

T T T T T
V—//‘/ Legacy PS
— Ericsson

» : — Huawei
1 I Il Il Il 1 I
0 10 20 30 40 50 60 70
Delay
Last channel request -> immediate assignment delay distribution
T T T T T T
Legacy PS
—— Ericsson simp.
r — Huawei
Il Il Il Il Il Il Il
0 10 20 30 40 50 60 70

Delay




Figure 7 - Delay distribution, MTC traffic 5 users per second
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Figure 8 - Delay distribution, MTC traffic 10 users per second
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Figure 9 - Delay distribution, MTC traffic 15 users per second
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Figure 10 - Delay distribution, MTC traffic 20 users per second
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Figure 11 - Delay distribution, MTC traffic 25 users per second
11 Appendix 3 
– Access attempt distributions Traffic model 1 simulation
Histogram count of number of sent CCCH messages for traffic model 1 simulation scenario.
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Figure 12 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT", MTC traffic 5 users per second
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Figure 13 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT", MTC traffic 10 users per second
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Figure 14 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT", MTC traffic 15 users per second
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Figure 15 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT", MTC traffic 20 users per second
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Figure 16 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT", MTC traffic 25 users per second
12 Appendix 4 
– Example AGCH load, Traffic model 1 simulations

Example plots of AGCH load for traffic model 1 simulation scenario, PS traffic.
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Figure 17 - Example plot AGCH load MTC traffic 5 users per second
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Figure 18 - Example plot AGCH load, MTC traffic 10 users per second
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Figure 19 - Example plot AGCH load, MTC traffic 15 users per second
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Figure 20 - Example plot AGCH load, MTC traffic 20 users per second
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Figure 21 - Example plot AGCH load, MTC traffic 25 users per second
13 Appendix 5 
– Delay distributions Traffic model 2 simulations

 CDF estimates of delay distribution for traffic model 2 simulation scenarios.
13.1 CS traffic
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Figure 22 - Delay distribution CS, MTC traffic 10 users
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Figure 23 - Delay distribution CS, MTC traffic 100 users
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Figure 24 - Delay distribution CS, MTC traffic 500 users
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Figure 25 - Delay distribution CS, MTC traffic 1000 users
13.2 PS traffic
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Figure 26 - Delay distribution PS, MTC traffic 10 users
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Figure 27 - Delay distribution PS, MTC traffic 100 users
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Figure 28 - Delay distribution PS, MTC traffic 500 users
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Figure 29 - Delay distribution PS, MTC traffic 1000 users
14 Appendix 6 
– Access attempt distributions Traffic model 2 simulations

Histogram counts of number of sent CCCH messages for traffic model 2 simulation scenarios.

14.1 CS traffic
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Figure 30 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 10 users
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Figure 31 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 100 users
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Figure 32 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 500 users
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Figure 33 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 1000 users
14.2 PS traffic
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Figure 34 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 10 users
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Figure 35 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 100 users
[image: image43.png]Histogram

Histogram

S
o
S

w
S
S

IN)
=3
S

100

300

200

100

Histogram count of CHANNEL REQUESTS send

——© Legacy
—=© Ericsson
—9 Huawei

dy folkd T ? T @ ? T
0 1 2 3 4 5
Attempts
Histogram count of IMMEDIATE ASSIGNMENTS send
T T T T

—>© Legacy
—© Ericsson ||
—© Huawei

N T T T Q Q dy N

0 1 2 3 4 5

Attempts




Figure 36 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 500 users
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Figure 37 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 1000 users
15 Appendix 7 
– Example AGCH load, Traffic model 2 simulations

Example plots of AGCH load for traffic model 2 simulation scenario.

15.1 CS traffic
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Figure 38 - Example plot AGCH load CS, MTC traffic 10 users
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Figure 39 - Example plot AGCH load CS, MTC traffic 100 users
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Figure 40 - Example plot AGCH load CS, MTC traffic 500 users
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Figure 41 - Example plot AGCH load CS, MTC traffic 1000 users
15.2 PS traffic
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Figure 42 - Example plot AGCH load PS, MTC traffic 10 users
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Figure 43 - Example plot AGCH load PS, MTC traffic 100 users
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Figure 44 - Example plot AGCH load PS, MTC traffic 500 users
[image: image52.png]00000
000000000000
33333

mmmmmmmmmmmmmmmmmmmmmmm




Figure 45 - Example plot AGCH load PS, MTC traffic 1000 users
16 Appendix 8 
– Delay distributions Traffic model 3 simulations

 CDF estimates of delay distribution for traffic model 3 simulation scenarios.

16.1 CS traffic
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Figure 46 - Delay distribution CS, MTC traffic 5 users per second
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Figure 47 - Delay distribution CS, MTC traffic 10 users per second
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Figure 48 - Delay distribution CS, MTC traffic 15 users per second
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Figure 49 - Delay distribution CS, MTC traffic 20 users per second
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Figure 50 - Delay distribution CS, MTC traffic 25 users per second
16.2 PS traffic
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Figure 51 - Delay distribution PS, MTC traffic 5 users per second
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Figure 52 - Delay distribution PS, MTC traffic 10 users per second
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Figure 53 - Delay distribution PS, MTC traffic 15 users per second
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Figure 54 - Delay distribution PS, MTC traffic 20 users per second
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Figure 55 - Delay distribution PS, MTC traffic 25 users per second
17 Appendix 9 
– Access attempt distributions Traffic model 3 simulations

Histogram counts of number of sent CCCH messages for traffic model 3 simulation scenarios.

17.1 CS traffic
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Figure 56 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 5 users per second
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Figure 57 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 10 users per second
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Figure 58 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 15 users per second
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Figure 59 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 20 users per second
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Figure 60 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" CS, MTC traffic 25 users per second
17.2 PS traffic
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Figure 61 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 5 users per second
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Figure 62 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 10 users per second
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Figure 63 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 15 users per second
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Figure 64 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 20 users per second
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Figure 65 - Histogram count "CHANNEL REQUEST" and "IMMEDIATE ASSIGNMENT" PS, MTC traffic 25 users per second
18 Appendix 10

– Example AGCH load, Traffic model 3 simulations

Example plots of AGCH load for traffic model 3 simulation scenario.

18.1 CS traffic
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Figure 66 - Example plot AGCH load CS, MTC traffic 5 users per second
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Figure 67 - Example plot AGCH load CS, MTC traffic 10 users per second
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Figure 68 - Example plot AGCH load CS, MTC traffic 15 users per second
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Figure 69 - Example plot AGCH load CS, MTC traffic 20 users per second
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Figure 70 - Example plot AGCH load CS, MTC traffic 25 users per second
18.2 PS traffic
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Figure 71 - Example plot AGCH load PS, MTC traffic 5 users per second
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Figure 72 - Example plot AGCH load PS, MTC traffic 10 users per second
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Figure 73 - Example plot AGCH load PS, MTC traffic 15 users per second
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Figure 74 - Example plot AGCH load PS, MTC traffic 20 users per second
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Figure 75 - Example plot AGCH load PS, MTC traffic 25 users per second
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