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In this contribution simulations of the CPICH cancellation scheme are presented.

In this contribution a multi-cell scenario is simulated that is motivated by a simple geometrical cell layout. Simulation results are presented for the link level gain achievable by CPICH cancellation. 

Simulation Scenario

In our simulation set-up, the downlink signals of four base stations (denoted BS0, BS1, BS2, BS6 in Figure 1) are modelled explicitly whereas the downlink signals of all other base stations are modelled by AWGN. The received power of the signals is calculated corresponding to the simple hexagonal cell layout depicted in Figure 1. Other cell layouts might result in somehow different power levels. However, this approach will guarantee that the power settings are reasonable.

The following assumptions and notations are used:

All base stations transmit with full power (power spectral density is set to one). This means that all cells are fully loaded. Then the increased capacity is critical.

The common channels transmitted from BS0, BS1, BS2, and BS6 have been generated according to, and with the power levels, as listed in TS25.101, Table C.3, i.e., P-CPICH, P-CCPCH, SCH, and PICH. The S-CPICH is not transmitted.

The considered UE is always connected to BS0. The reference channel is a 12.2kbps DPCH according to TS25.101, A.3.1. Perfect power control is assumed for the reference channel. Slot-averaged channel estimates calculated from P-CPICH have been used.

The necessary power so that the transmit power spectral density of BS0, BS1, BS2 and BS6 add to one is allocated to OCNS.

No shadowing is considered.

The simulated multipath channels for BS0, BS1, BS2, and BS6 are independent. The power delay profile of Case 1 and Case 3 according to TS25.101, Table B.2.2 is used.

AWGN is added to model the interference of the closest 26 not explicitly modelled base stations. 

In the simulation chain the received power levels of the five signals (BS0, BS1, BS2, BS6 and AWGN) are set corresponding to the received signal structure experienced by a terminal on the black arrow in Figure 1. The path-loss is assumed to be 34.5 log10(d).

Simulation Results

The gain by CPICH cancellation in terms of a reduction of the DPCH_Ec/Ior is investigated.

The results for the case without CPICH cancellation are compared to the case where always the P-CPICHs of BS0 and BS1 (using slot-averaged channel estimates) are cancelled. In Figure 3 the resulting DPCH_Ec/Ior to achieve the BLER target on Case 1 and Case 3 channels are presented as a function of the geometry factor. For three different SIR targets, the required DPCH_Ec/Ior is determined by simulations.  In Figure 3, the necessary DPCH_Ec/Ior is presented for the channel profile Case 3 with speed 3km/h, and also with speed 30 km/h and 120 km/h. 

The the geometry is defined by

G = Îor,0 /  ( Îor,1 + Îor,2 + Îor,6 + Ioc,other )

Where Îor,0, Îor,1, Îor,2, and Îor,6  denote the received power spectral density of the downlink signals of BS0, BS1, BS2, and BS6, respectively, at the considered UE. Ioc,other denotes the power spectral density of the AWGN source at the UE representing the not explicitly modelled base stations.

With this definition, the presented figures can directly be compared to the geometry values used in TS25.101.

Conclusion

From the plots below it is seen that the capacity gain due to the CPICH cancellation is, in this simulation environment in the order of 0.2-0.3 dB (somewhat higher close to BS0 and lower at or beyond the cell border). This corresponds to 5-7% of the total power. The gain is independent of the speed. Speeds 3, 30 and 120 km/h have been simulated with approximately the same result.
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Figure 1: Contour plot of geometry with respect to BS0 (full power at all BSs).


Figure 2: CPICH cancellation gain in terms of DPCH_Ec/Ior reduction for Case 1 and Case 3.
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Figure 3 CPICH cancellation gain in terms of DPCH_Ec/Ior reduction
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