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1 Introduction

The UMTS 900 work item [1] was approved in the 3GPP TSG-RAN meeting #26 in December 2004. The purpose of the UMTS 900 work item is to produce the necessary UMTS900 Technical Specifications in order to allow the introduction of UMTS in the 900 MHz band (UL 880-915MHz, DL 925-960MHz).

In the last UMTS900 teleconference on Monday 24th of October UE performance requirements like sensitivity, output power class and spurious emissions were discussed. It was agreed that interested companies would provide additional information on these topics so that the work could be completed in RAN 3GPP WG4 #37.
In this contribution we analyze the impact of UE reference sensitivity to the WCDMA900 network coverage and capacity in the rural scenarios 4.

Scenario 4: UMTS macro vs UMTS macro, in rural environment, uncoordinated

2 Analysis

In order to understand the impact of UE reference sensitivity to the system coverage/capacity the Scenario 4 simulation was done with single operator only, which represents the most critical scenario from the UE reference sensitivity point of view as the amount of interference is the lowest. UE reference sensitivity of -114dBm DPCH_Ec was used and the system was loaded to the full capacity and after that the CPICH power of the each user was recorded. Note that the number of users in the system does not have any impact on the common channel received signal power but the users were introduced into the simulation to monitor the signal levels in the network. The more users there are the more reliable are the results as the statistics cover the whole network area. The CPICH_RSCP distribution is shown below:
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Figure 1. CPICH_RSCP in rural scenario 4, PDF and CDF

As can be seen from the figure 1 the probability that the CPICH_RSCP is below -75dBm is 1%.

In order to understand the signal powers for the UEs that are located indoors an IPF of 15dB can be used as agreed in scenario 6 assumptions [3]. The probability that the CPICH_RSCP for an indoor user is lower than -75dBm-15dB= -90dBm is hence 1%. The CPICH_RSCP power in the UE reference sensitivity requirement is 7dB above the DPCH_Ec hence if DPCH_Ec is -114dBm the CPICH_RSCP is -107dBm that is 17dB lower than the lowest CPICH_RSCP power seen by any user in the scenario 4 even if 15dB IPF is assumed.

Table 1- Parameters for 12.2kbps DL reference channel
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25.101 Table C2

Relative to DPCH (dB)

Channel power (dBm)

P-CPICH

7

-107

P-CCPCH 

5

-109

SCH

5

-109

PICH

2

-112

DPCH

-114

TOTAL

Ior (dBm)

-103.68


In order to quantify the impact of UE noise figure to the system performance the level of other cell pilots was also recorded. The other-cell pilot power distribution is shown below:
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Figure 2. Received other cell pilot power in rural scenario 4, PDF and  CDF
The other-cell pilot powers are in 99% of cases above -70dBm. The received other-cell pilot powers were recorded in order to understand the signal powers in the empty system as a fully loaded system is in most cases interference limited, however in this case the other-cell interference of the pilots alone is significantly higher than UE noise floor. Assuming 15dB IPF the other-cell pilot power for user located indoors is in 99% of cases above -70dBm-15dB= -85dBm.

The total interference in the UE receiver is the sum of the intra-frequency interference, inter-frequency/system interference (here equal to zero) and UE noise floor. The total interference power in the 99% point with UE reference sensitivity of -117dBm DPCH_Ec and -114dBm DPCH_Ec is calculated below:
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As can be seen from the calculation above the impact of 3dB higher UE noise figure is only 0.2dB hence the UE reference sensitivity of -114dBm has negligible impact on the system coverage/capacity or HSDPA bit rates in the analyzed scenario.

3 Conclusion

In this contribution the impact of UE reference sensitivity of -114dBm DPCH_Ec to the system coverage/capacity in rural scenario 4 has been analyzed. As the other-cell pilot powers in the system are high also indoors the 3dB higher UE NF, when compared to core band, has negligible impact on the system capacity.
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