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1 Introduction
In RAN4 meeting #33 in Yokohama it was agreed that further investigations were needed before the constant BLER tests could be specified [1].  This document presents link level simulation results of various options for the constant BLER tests 3 and 4.
The objective of the simulations is to determine suitable test parameters and requirements for the constant BLER test 3 and confirm that the test 3 DCCH rate matching parameter is suitable for test 4.  These are:

· Test parameter – Rate matching attributes for the reference channel.

· Test parameter – target quality value on DCCH.

· Test requirement – 90%ile DPCH_Ec/Ior.
2 Simulation Assumptions
Simulation assumptions are as specified in [1] with the exception of BLER calculation which is based on CRC results, and the use of a channel estimator.
	Parameter
	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	Uplink TPC error rate
	0%

	Channel estimation
	The receiver knows the location of each ray on the channel a-priori. But the values of the channel tap i.e. the complex coefficient associated with each multi-path component are estimated by the receiver.

	Downlink Physical Channels and Power Levels
	As specified in annex C.2.3 of TS 25.101.

	BLER calculation
	BLER is not calculated by comparing transmitted and received bits. CRC is used for BLER estimation. Note that both methods give the same results in practice when 16-bit CRC is used.

	SRRC pulse shaping 
	On

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to receiver.

	Channel ray mapping
	Nearest Tc/P -spaced delay ( 1/Tc is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Turbo decoding
	MaxLogMap - 8 iterations


Table 2.1 - Simulation parameters

	Test Parameter
	Unit
	Test 3
	Test 4

	I^or/Ioc
	dB
	+4
	+9

	Information data rate
	kbps
	64
	64

	Target quality value on DTCH
	BLER
	0.1
	0.001

	Target quality value on DCCH
	BLER
	TBD
	0.1

	Propagation condition
	-
	Case 4

	Maximum DL Power
	dB /P-CPICH
	+7

	Minimum DL Power
	dB /P-CPICH
	-18

	DL Power Control step size
	dB
	1

	Limited Power Increase 
	-
	“Not used”


Table 2.2 - Test parameters

The format of the 64kbps reference measurement channel is given in Annex A.
For the tests the measured BLER of the DTCH is to be within ±30% of the DTCH target quality value.

The simulations have been run with various DCCH rate matching attributes: 160, 200 and 220, and with various DCCH target qualities: 0.1, 0.1995 and 0.3162, as proposed in [1].
3 Simulation Results
Simulation results for Test 3 and 4 are presented in Table 3.1 and Table 3.2 respectively.  All significant errors (those >2%) in DTCH BLER are for achieved BLERs lower than the target.  For comparison the tables also include results of simulations with no DCCH target quality set.
	Test
	DCCH RM attribute
	DCCH target quality
	90%ile DPCH_Ec/Ior
 dB
	DTCH 
BLER error
	DCCH 
BLER

	3
	160
	0.1
	-11
	>30%
	0.014

	
	
	0.1995
	-11
	<10%
	0.024

	
	
	0.3162
	-11
	<10%
	0.022

	
	
	-
	-11
	<1%
	0.027

	
	200
	0.1
	-11
	>30%
	0.004

	
	
	0.1995
	-11
	<2%
	0.007

	
	
	0.3162
	-11
	<2%
	0.006

	
	
	-
	-11
	<1%
	0.007

	
	220
	0.1
	-11
	>30%
	0.002

	
	
	0.1995
	-11
	<1%
	0.003

	
	
	0.3162
	-11
	<1%
	0.003

	
	
	-
	-11
	<1%
	0.003


Table 3.1 - Simulation results – Test 3, DTCH target = 0.1
	Test
	DCCH RM attribute
	DCCH target quality
	90%ile DPCH_Ec/Ior
 dB
	DTCH 
BLER error
	DCCH 
BLER

	4
	160
	0.1
	-13
	>30%
	0.001

	
	
	0.1995
	-13
	>30%
	0.001

	
	
	0.3162
	-14
	>30%
	0.001

	
	
	-
	-14
	<1%
	0.001

	
	200
	0.1
	-14
	<15%
	0.0002

	
	
	0.1995
	-14
	<15%
	0.0002

	
	
	0.3162
	-14
	<15%
	0.0002

	
	
	-
	-14
	<2%
	0.0003

	
	220
	0.1
	-14
	<10%
	0.0001

	
	
	0.1995
	-14
	<10%
	0.0001

	
	
	0.3162
	-14
	<10%
	0.0001

	
	
	-
	-14
	<2%
	0.0001


Table 3.2 - Simulation results – Test 4, DTCH target = 0.001

Simulations using an ideal channel estimator have been completed for some of these parameter combinations.  They show less than 0.5dB decrease in DPDCH_Ec/Ior and no significant difference in error rates.
4 Conclusions

Test parameter and requirements proposed for the downlink power control constant BLER tests 3 and 4 are listed below.  Using the rate matching parameter of 200 ensures both tests 3 and 4 can achieve a DTCH BLER well within the specified limits of ±30%.  For test 3 a DCCH quality target of 0.1995 ensures that the DTCH requirement can be met.
The results without a DCCH BLER target show that it should be possible to operate the link meeting the DTCH BLER target with a DCCH BLER of less than 0.1.  I.e. the correct DTCH BLER should be achievable with a DCCH BLER of target 0.1.
	Test
	Parameter

DCCH rate matching
	Parameter

DCCH target quality
BLER
	Requirement

90%ile DPCH_Ec/Ior
 dB

	3
	
200
	0.1995
	-11

	4
	
	0.1
	-14


Table 4.1 – Proposed constant BLER test parameters and requirements, tests 3 & 4
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Annex A: 64kbps reference channel
A.3.x
DL reference measurement channel (64 kbps)

The parameters for the DL reference measurement channel for 64 kbps are specified in Table A.yy and Table A.zz. The channel coding is shown for information in Figure A.xz.

Table A.yy: DL reference measurement channel physical parameters (64 kbps)

	Parameter
	Unit
	Level

	Information bit rate (DTCH)
	kbps
	64

	Information bit rate (DCCH)
	kbps
	3.4

	DPCH 
	ksps
	120

	Slot Format #i
	-
	13

	TFCI
	-
	On

	Power offsets PO1, PO2 and PO3
	dB
	0

	Puncturing (DTCH)
	%
	TBD

	Repetition (DCCH)
	%
	TBD


Table A.zz: DL reference measurement channel, transport channel parameters (64 kbps)

	Parameter
	DTCH 
	DCCH 

	Transport Channel Number 
	1 
	2 

	Transport Block Size (RLC/MAC headers included)
	336
	148

	Transport Block Set Size
	1344 
	148 

	Transport blocks per TTI (B)
	4
	1

	Transmission Time Interval
	20  ms
	40  ms

	Type of Error Protection
	Turbo  Coding
	Convolution  Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	143
	TBD

	Size of CRC
	16
	16

	Position of TrCH in radio frame
	fixed
	fixed


Figure A.zz (Informative): Channel coding of DL reference measurement channel (64 kbps)
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