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1 Introduction
Potential problems associated with MS access power levels have previously been discussed in [1]. A suggestion is to limit this power level when being very close to a BTS, but concerns have been expressed that an MS with limited access power levels might show degraded RACH performance when accessing at the same time as a legacy MS. It has also been stated that inter-cell interference can not be omitted when evaluating potential degradation. This contribution contains simulation results that quantify the degradation using a pessimistic model of RACH access to the network taking inter-cell interference into account.
2 Simulation model
· A single cell is studied.
· Inter-cell interference and wanted signal levels are drawn from network simulator traces.

· All simulator assumptions are as proposed in [2]. MSs are however assumed to be outdoors and have TU3 channels, with regards to fast fading towards serving BTS. Also MS backoff of 4 dB instead of the proposed 6 dB is used.. For comparison another interference scenario is studied as well, with no backoff but instead CS power control and DTX corresponding to 60% voice activity.
· Two types of MS access power levels are modelled, the legacy MS (without the limiting feature) and an MS where the access power is reduced by 8-12 dB or 4-8 dB when RSS exceeds ‑48 dBm, further described in [1]. The RSS measurements are done on the average of the fast fading signal.
· A simplistic link-to-system interface is assumed: For possible reception of an access burst, CRACH/I needs to be greater than 9 dB (RACH reference interference ratio, TU3, 45.005). On top of this an error rate of 15% is added (RACH reference interference performance, TU3, 45.005). I is the sum of access bursts from other MSs and inter-cell interference.
· The arrival of users is modelled as a Poisson process with an intensity of 16.6 arrivals per second. This can be thought to represent a cell with 12 TRXs worth of half-rate traffic, with one SDCCH on each TRX with each call lasting 10 s 
( (12 TRXs*8 TS/TRX-13 TS)*2 / 10 s = 16.6).

· The parameters to distribute retransmissions are described in 44.018, and is chosen as proposed in [2] Tx-integer=20, S=109 and max retrans (M)=4.

· Three hours of access attempts are simulated for each simulation point.

3 Scenarios and results
Two scenarios are considered. In scenario A, only users with a RSS above -48 dBm are included, which can be thought to represent a slightly unrealistic situation where all users in a cell are located close to the base station. The purpose of this is to study the difference between the two mobile types in detail, as most MSs with the limiting feature will reduce their access power levels in this scenario. In scenario B, the RSS distribution is limited to samples above -110 dBm which corresponds to the full set of network traces. This could also be seen as two extreme settings of RXLEV_ACCESS_MIN.
Figures 1 and 2 show the simulated distributions of received burst power for carrier and interference. Given that the C/I-criterion is 9 dB and that C and I are independent, it can be seen that in all scenarios, there are times when inter-cell interference blocks the delivery of an access burst.
At a first glance in figure 1 it might be expected not to see any carrier levels below ‑48 dBm, since this was point of the scenario. But when taking into account that the maximum MS output power is 10 dB below maximum BTS output power, and also that a fast fading component is added on the access attempts but not on the DL RSS measurements, this should make more sense. 
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	Figure 10. Scenario A. BTS received carrier and interference burst power.
	Figure 11. Scenario B. BTS received carrier and interference burst power.


3.1 Scenario A

The effects of this are quantified in figures 3 through 6, which compare the two mobile types for different mobile penetrations and interference environments (no interference, MTC interference or CS interference). Two measures are used, access fail rate and the average number of access bursts needed, which should say something about the failed and successful users, respectively.
As the numbers representing the legacy type MS are similar when varying interference, it can be noted that the legacy type MS is fairly unaffected by external interference. The power limited type is more affected by external interference but as these lines are more or less flat showing weak dependence of penetration, it can be concluded that the degradations are not primarily related to competition with legacy MSs. When looking at the amount of access power reduction, comparing figure 3 to 4, and figure 5 to 6, it can be seen that the inter-cell interference is clearly more important with regards to the amount of degradation.
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	Figure 3. Power reduction 8-12 dB .The percentage of MSs that are not able to deliver an access burst within the allowed number of retransmissions.
	Figure 4. Power reduction 4-8 dB. The percentage of MSs that are not able to deliver an access burst within the allowed number of retransmissions.
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	Figure 5. Power reduction 8-12 dB. The average number of access attempts needed for a successful attempt.
	Figure 6. Power reduction 4-8 dB. The average number of access attempts needed for a successful attempt.


3.2 Scenario B
Figures 7-10 show the corresponding simulation results for scenario B. For this scenario, it can be seen that the external interference is difficult to handle for both MS types when path loss is high. A 1.4-1.6 % fail rate on RACH alone is typically very high in real networks, which should indicate that the interference situation is quite pessimistic.
All figures of merit are flat when varying the MS penetration, for all interference situations, meaning that, like in scenario A, failures are primarily not related to competition between the mobiles types but rather the amount of inter-cell interference. 
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	Figure 7. Power reduction 8-12 dB .The percentage of MSs that are not able to deliver an access burst within the allowed number of retransmissions.
	Figure 8. Power reduction 4-8 dB. The percentage of MSs that are not able to deliver an access burst within the allowed number of retransmissions.
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	Figure 9. Power reduction 8-12 dB. The average number of access attempts needed for a successful attempt.
	Figure 10. Power reduction 4-8 dB. The average number of access attempts needed for a successful attempt.


4 Conclusions
These simulations show that any degradation to the performance of the MS type with the limiting feature is not significantly degraded in competition with legacy MSs. It can be noted that the difference in performance between the two types is very small without inter-cell interference. However, high-strength inter-cell interference has an impact on performance when access power is reduced, so it is suggested that future discussions on this topic should focus on this relation. While the power reduction of 8-12 dB may show degraded access performance in a high interference scenario, using the smaller power reduction of 4-8 dB will considerably improve the situation. 
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