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1.0
Introduction

This paper provides link level simulation results in order to specify the performance requirements for Section 8.8 of TS25.101v3.1.0.  Performance of the inner loop power control is determined by the Block Error Rate (BLER) values and the measured average DPCH_Ec/Ior value.

3.0 Simulation assumptions.

Simulation assumptions are listed in Annex A for reference and are inline with the agreed assumption in WG4#9. 

4.0 Simulation results

Results are plotted for the following 

5.0 Case4 propogation conditions (modified for 3 km)

· Transmitted DPCH_Ec/Ior for the agreed values of Ior/Ioc with and without power control

· Received DPCH_Ec/Ior for the agreed values of Ior/Ioc with and without power control

· CDF and histogram for Tx DPCH_Ec/Ior

· These results do not include any implementation margin which is for discussion in WG4.

Information rate

(12.2 kbps)
Propagation conditions Case 4


Ior/Ioc = 9 dB/ BLER 0.01
Ior/Ioc = -1 dB/BLER 0.01


With PC
Without PC
With PC
Without PC

Received DPCH_Ec/Ior (dB)
-22.6
-19.2
-10.2
-17.4

Transmitted  DPCH_Ec/Ior (dB)
-21.5
-19.2
-10.2
-15.4

Tx DPCH_Ec/Ior  (dB) for 90 % CDF
-20.2

-13.8


6.0 Conclusion / comments

Based on the simulation results a number of issues were observed which are discussed below

(a) SIR target

Specification Table 44 (test parameters for downlink inner loop power control) in TS25.101V3.1.0 specifies the parameter SIR is For Further Study  (FFS). In the simulation and test conformance requirement it is not necessary to specify this parameter as the target BLER is signalled to the UE. Therefore, it is proposed that this parameter be deleted. This is also in in line with the decision reached at the RRM ad-hoc that the  SIR target is not signalled to the network
(b) Outer loop power control is switched OFF

The current procedure is that after the UE achieves the target BLER, the outerloop is switched OFF and the UE is re-tested to ensure the target BLER and measured DPCH_Ec/Ior is still below the specified level.  The main problem with the proposed test procedure is that outerloop power control is not switched OFF in a normal system deployment and that the introduction of this test may create an aritifical control of the internal SIR target. It is therefore proposed that this aspect of the test  which requires the outer loop to be switched off and the results compared  be deleted.  If this decision is accepted then it is proposed the inner and outer loop tests be combined as there is no real purpose in separating the two tests. 

(c) Confidence level for DPCH_Ec/Ior

There is no confidence value specified in the test specification . Motorola has presented results for both 90% and 95%. It is proposed that 90% is used for the performance specification.
7.0 Simulations results
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[image: image2.wmf]Inner-Loop PC: Case4, 12.2 Kb/s, Ior/Ioc = -1 dB
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[image: image4.wmf]Histogram, OL off, BLER 0.01, Ior/Ioc = 9 dB
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[image: image5.wmf]CDF, OL off, BLER 0.01, Ior/Ioc = 9 dB
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0

2

4

6

8

10

12

14

16

18

-27

-25

-23

-21

-19

-17

-15

-13

-11

-9

-7

-5

Tx DPCH_Ec/Ior

Relative Percentage

 

[image: image7.wmf]CDF, OL off, BLER 0.01, Ior/Ioc=-1dB

0

10

20

30

40

50

60

70

80

90

100

-30

-25

-20

-15

-10

-5

0

Tx DPCH_Ec/Ior

CDF

90%

95%

[image: image8.wmf]Inner-Loop PC: Case4, 12.2 Kb/s, Ior/Ioc = 9 dB

1.0E-03

1.0E-02

1.0E-01

1.0E+00

-24

-23

-22

-21

-20

-19

-18

Tx DPCH_Ec/Ior (dB)

ERROR RATE

BLER w/PC

BLER wo/PC



Annex A 
Simulation assumptions

Simulation assumptions are presented in Table 1

Table 1. Simulation assumptions

Parameter
Explanation/Assumption

Chip Rate
3.84 Mcps

Closed loop Power Control
ON (results are presented with power control OFF for comparison)

AGC
OFF

Channel Estimation
Ideal

Number of samples per chip
1

Propagation Conditions
As specified in Annex B of TS 25.101 v.3.1.0. (modified for 3 km)

Number of bits in AD converter
Floating point simulations

Number of Rake Fingers 
Equals to number of taps in propagation condition models

Downlink Physical Channels and Power Levels
CPICHP_Ec/Ior 
= -10 dB


PCCPCH_Ec/Ior 
= -12 dB


SCH_Ec/Ior 
= -12 dB 

(Combined energy of Primary and Secondary SCH)


PICH_Ec/Ior 
= -15 dB


OCNS_Ec/Ior.
= Power needed to get total power spectral density (Ior) to 1.


DPCH_Ec/Ior 
= power needed to get meet the required BLER target

BLER target
Thus results for BLER from 0.5 to 10-2 are presented

BLER calculation
BLER has been calculated by comparing with transmitted and received bits. 

PCCPCH model
Random symbols transmitted, ignored in a receiver

PICH model
Random symbols transmitted, ignored in a receiver

DCCH model
Random symbols transmitted, ignored in a receiver

TFCI model
Random symbols, ignored in a receiver but it is assumed that receiver gets error free reception of TFCI information. 

Used OVSF and scrambling codes
Codes are chosen from the allowed set.
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 values


Information data rate
Static
Multi-path
Moving
Birth / death




Case1
Case 2
Case 3
Case 4




12.2 kbps




9 & -1

































Turbo decoding
MaxLogMap algorithm is used with 8 iterations – not applicable

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure

Measurement Channels 
As specified in Annex A of TS 25.101 v3.1.0 
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[image: image13.wmf]Histogram, OL off, BLER 0.01, Ior/Ioc = 9 dB
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