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1. Introduction

This document presents our simulation assumptions and results for the CPICH interference mitigation study.

2. Simulation scenario

First we describe our simulation model and assumptions. The model used for the static simulator follows the requirements described in [1]. We have used the same parameters as defined in [2] with the following modifications.

· Sectorized cells are used.

· Maximum active set size is 3 and 6.

Two different schemes have been used for CPICH mitigation, INTRA_CELL and INTRA_INTER_CELL. These schemes are described as follows. 

INTRA_CELL

Cancellation is performed only for the active set sectors.

INTRA_INTER_CELL 

Cancellation is performed for the sectors that are among the N strongest sectors, based on CPICH RSCP measurements. The measurements are performed after every sample step when the terminals are put to new positions.

For the active set sectors a cancellation factor (, which representes the quality of CPICH mitigation, fluctuates from 0 to 1. For neighbor sectors the cancellation factor is (*(, where 0<=( <= 1. The cancellation factor is set independently for the active set cells and neighbor cells in order to allow different cancellation quality since in a real UE implementation the active set and neighbor cells are likely to have different cancellation quality.

The CPICH interference mitigation and SIR calculations have been done using the following formulas. 

The total interference observed by UE
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(1)

where M is the number of sectors, (i and (i are the cancellation factors for the sector i, 0 <= (i, (i <= 1, TxPI,CCH is the common channel and TxPI,CPICH common pilot channel power of the sector i, totTxPI,UE is the total user power in sector i, Li is pathloss between the UE and the sector i. 

SIR calculation

The SIR calculation is performed using the formula (2)


[image: image2.wmf]å

=

÷

ø

ö

ç

è

æ

+

-

-

+

=

M

i

i

i

i

tot

i

UE

i

p

L

UE

i

totTxP

CPICH

i

TxP

CCH

i

TxP

I

L

TxP

G

SIR

1

,

,

,

,

)

1

(

a

b

o






(2)

In this formula M is the number of active set sectors, ( is the orthogonality factor, TxPi,UE is the user power in the sector i, and Gp is processing gain. Other variables are the same as in the formula (1).

3. Simulation cases and results

Three different cases were simulated. In each case the cancellation factors of 0.0, 0.1, 0.5, and 1.0 were used. A common channel power was 5.1 W and the portion of CPICH power from the total common channel power was 2.1 W. These simulation cases are shown in Table 1. 

Case study
Mode
Maximum active set size
Number of strongest sectors for mitigation
(
(

Case1
INTRA_CELL
3,6
-
0.1, 0.5, 1.0
-

Case2
INTRA_INTER_CELL
3
3,6,10,20
0.1, 0.5, 1.0
1.0

Case3
INTRA_INTER_CELL
3
3,6,10,20
0.1,0.5 1.0
0.5

Table 1 Case studies

We started simulations by first performing reference cases without pilot mitigation. The number of users were increased until 5% outage was reached. The obtained number of users in the reference case is marked as N_ref. Then the case simulations were run and the number of users were adjusted to achieve 5% outage again. The number of users in this case is marked as N_c. The capacity gain G is defined as (N_c – N_ref)/N_ref.

The simulation results are presented in Figure 1 and Figure 2. The Case 2 results in Figure 1 are quite optimistic since the same CPICH cancellation quality is assumed both for the active set cells and neighbor cells. Hence, the simulation results of Case 2 represents the upper bound for potential capacity gain in the system to be achieved with CPICH cancellation. 
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Figure 1 Potential capacity gains in Case 1 and Case 2.

Figure 2 presents simulated capacity gains with a bit more realistic implementation assumptions. This figure also shows the CPICH cancellation of the active set cells seems to give nearly the same capacity gain as the CPICH cancellation of 6 to 20 strongest cells.
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Figure 2 Potential capacity gain in Case 3 compared to Case 1.

Figure 3 illustrates the distribution of active set size in Case 1 when the maximum active set size was 6. We can see that up to 4 cells are used in CPICH cancellation in this case.


[image: image5.wmf]DOCUMENTTYPE

NOKIA RESEARCH CENTER

TypeDateHere

TypeYourNameHere

Distribution of active set size

0

10

20

30

40

50

60

70

80

1

2

3

4

5

6

active set size

[%]


Figure 3 Distribution of the active set size in Case 1 with the maximum active set size of 6.

4. Conclusions 

Our simulation results shows that some potential capacity gain could be achieved using CPICH interference mitigation. However, we could not see as high potential capacity gains as indicated in [3] and the cancellation of neighbour cells compared to the cancellation of the active set cells does not seem to give noteworthy additional capacity gain, especially if realistic cancellation quality is assumed.

In order to evaluate whether CPICH interference mitigation really brings notable capacity we should investigate what level of cancellation quality could be achieved with a reasonable UE complexity. Until that study is ready it is not really possible to draw any further conclusions.
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