3GPP TSG GERAN meeting #46

GP-100803
Jeju, Korea
May 17th - 21th 2010

Source: Telefon AB LM Ericsson





      Agenda item 7.1.5.3.6 
3GPP TSG GERAN #46

GP-100803

RACH collision simulations
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. This contribution contains simulation results that quantify this degradation using a pessimistic model of RACH access to the network.
2 Simulation model
A simple and pessimistic model of RACH traffic:
· A single cell is studied.

· Only interference originating in this cell is considered. As the interesting RACH signal strength levels are in the higher range it is assumed that inter-cell interference is significantly lower and can be omitted. Thus the only source of interference on the RACH is other MSs trying also trying to access.

· A simplistic link-to-system interface is assumed: For possible reception of an access burst, CRACH/IRACH 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).

· An extreme cell is considered, 12 TRXs of half-rate traffic with one SDCCH on each TRX. With the BCCH, this sums up to (12*8-13)*2=166 potential TCHs. 

· Each call is assumed to start immediately when the BTS has successfully received an access burst. 10 s later the call is terminated.

· The arrival of users is modelled as a Poisson process with an intensity corresponding to >5% blocking.

· Each access burst from a given MS is received at the same power level by the BTS. This should be considered pessimistic as varying power levels from a moving MS should make a series of successive attempts more likely to succeed.

· The RSS for a given BTS-MS connection is randomly drawn from the distribution of measurement results in [1].

· The parameters to distribute retransmissions are described in 44.018, and is chosen as Tx-integer=50, S=55 and max retrans=7.

· Two hours of access attempts are simulated.

· 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 when RSS exceeds ‑48 dBm, further described in [1].
3 Scenarios and results
Two scenarios are considered. In scenario A, the RSS distribution is limited to samples above -48 dBm which can be thought to represent a very small cell. The purpose of this is to study the difference between the two mobile types in detail, as all 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 live measurements. This could also be seen as two extreme settings of RXLEV_ACCESS_MIN.
3.1 Scenario A

Figures 1-4 show simulation results for scenario A. It can be seen that the difference in access attempts for the legacy MS when there are only legacy MSs in the system differs very little to the number of access attempts for the power limited MS when there is a 20% penetration of limited MSs. This can be explained by that the RACH load in the system decreases when there is a mix of legacy and power limited MSs due to a wider distribution of signal levels (see figure 1). It is beneficial to the total number of pending access attempts that some of the access bursts are decisively stronger so that they are received correctly and the MS can proceed to call set-up.
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Figure 2. The average number of access attempts needed for a successful attempt.
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Figure 4. The 99th percentile time value to a successful attempt from the first attempt.

	
	


3.2 Scenario B
Figures 5-8 show simulation results for scenario B. Only a small difference between the two MS types can be seen, because of the similar RSS distributions.
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	Figure 5. The RSS distributions for the two mobile types.
	Figure 6. The average number of access attempts needed for a successful attempt.
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	Figure 7. The average time to a successful attempt from the time of the first attempt.
	Figure 8. The 99th percentile time value to a successful attempt from the first attempt.


4 Conclusions
These simulations show that MSs with reduced power level show insignificant degradation in RACH performance in competition with legacy MSs. They also show that introducing mobiles with this limiting feature will not affect the total RACH performance of the system. It can also be noted that the RACH seems difficult to congest even when assuming a very high traffic load.
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