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1. Introduction and Background

During the last RAN4#33 meeting in Yokohama simulation results for the constant BLER test cases were presented [1]. Based on these results RAN4 reviewed some simulation parameters and decided to further evaluate these test cases [2]. Reviewed simulation assumptions and result sheet were distributed on the RAN4 Power Control reflector as agreed during the last RAN4 meeting. This document provides the latest version of the simulation assumptions, detailed Ericsson simulation results and also the summary of the corresponding results reported by different companies. 

2. Ericsson Simulation Results

The tests structure and the simulation assumptions are provided in annex A and B respectively, of this document. It was agreed to find a suitable combination of the DCCH quality target and the rate matching (RM) attributes of the DCCH. Therefore, the parameters of the reference measurement channel corresponding to DCCH RM attributes of 160, 200 and 220 provided in annex B.1, B.2 and B.3, respectively, were also sent on the reflector. 

There was no difference between DPCH_Ec/Ior distributions at DCCH RM = 200 and 220 as shown in Annex D of this document. On the reflector Ericsson provided results for the measurement channel with DCCH RM = 200, which is considered to be a suitable value for the test case. Detailed results for DCCH RM = 200 as given below: 

Test case 3: DTCH target quality = 0.1

Figure 1 shows the DPCH_Ec/Ior distribution without any implementation margin when the DTCH target quality is 0.1. The figure shows 90th percentile of DPDCH_Ec/Ior is approximately -11.6 dB.

[image: image1.wmf]
Figure 1: DPCH_Ec/Ior [dB] distribution. DTCH target quality = 0.1

Test case 4: DTCH target quality = 0.001

Figure 2 shows the DPCH_Ec/Ior distribution without any implementation margin when the DTCH target quality is 0.001. The figure shows 90th percentile of DPDCH_Ec/Ior is approximately -12.3 dB.

[image: image2.wmf]
Figure 2: DPCH_Ec/Ior [dB] distribution. DTCH target quality = 0.001

3. Summary of Simulation Results via Email Reflector

Simulation results were reported for the DCCH RM attribute, target DCCH quality and DPCH_Ec/Ior as shown in table 1; DPCH_Ec/Ior are without implementation margin. 

    Table 1: Simulation results reported by the companies without implementation margin.

	Companies
	DCCH RM attribute
	Test 3: BLER target on DTCH = 0.1 (10%)
	Test 4: BLER target on DTCH = 0.001 (0.1%)

	
	
	Target DCCH quality
	DPCH Ec/Ior [dB]
	DPCH Ec/Ior [dB]

	Ericsson
	200
	
	-11.6
	-12.3

	Fujitsu
	200
	
	-11.4
	-12.3

	Motorola
	200
	0.1, 0.1995, 0.3162
	-11.4
	-12.3

	Nokia
	200
	0.1
	-11.8
	-12.8

	Panasonic
	200
	0.1
	-11.9
	-13.3

	Siemens
	200
	0.1995
	-11
	-14

	Average
	-
	-
	-11.5
	-12.8


All companies that reported results agreed to set RM attribute = 200. Fujitsu suggested to use their results in the final requirements if the DCCH target is set greater than 0.1 in test 3. All other companies agreement on RAN4 Power Control reflector to set DCCH quality target = 0.1 for the higher BLER test case (test case 3). Table 2 takes into account results that would be valid for DCCH target = 0.1 (in test 3) as suggested by the respective companies. These final DPCH_Ec/Ior values in table 2 include 2.5 dB of the agreed implementation margin.
    Table 2: DPCH_Ec/Ior requirements derived from the reported simulation results.

	Companies
	DCCH RM attribute
	Test 3: BLER target on DTCH = 0.1 (10%)
	Test 4: BLER target on DTCH = 0.001 (0.1%)

	
	
	Target DCCH quality
	DPCH Ec/Ior [dB]
	DPCH Ec/Ior [dB]

	Ericsson
	200
	
	-11.6
	-12.3

	Fujitsu
	200
	
	-
	-12.3

	Motorola
	200
	0.1, 0.1995, 0.3162
	-11.4
	-12.3

	Nokia
	200
	0.1
	-11.8
	-12.8

	Panasonic
	200
	0.1
	-11.9
	-13.3

	Siemens
	200
	0.1995
	-11
	-14

	Average
	-
	-
	-11.5
	-12.8

	Implementation margin
	-
	-
	2.5
	2.5

	Proposed test requirements 
	200
	0.1
	-9.0
	-10.3


4. Conclusions

This document provides detailed Ericsson simulation results and the summary of results reported on the Power Control reflector by different companies for the constant BLER test cases. These results are used as an input to fill in the TBD figures in test cases in Annex A of this document. It has been agreed on the email reflector to use DCCH quality target = 0.1 in test case 3, DCCH RM attribute = 200 for the reference measurement channel. DCCH quality target = 0.1 was already agreed in the last meeting (RAN4#33).
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 Annex A: New constant BLER test cases

8.8.1
Power control in the downlink, constant BLER target

8.8.1.1
Minimum requirements

For the parameters specified in Table 8.29 the downlink [image: image3.wmf]or
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 power ratio measured values, which are averaged over one slot, shall be below the specified value in Table 8.30 more than 90% of the time.  BLER shall be as shown in Table 8.30. Power control in downlink is ON during the test.

Table 8.29: Test parameter for downlink power control

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dB
	9
	-1
	4
	9
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64

	Reference channel in annex A (25.101)
	-
	A.3.1
	A.3.x

	Target quality value on DTCH
	BLER
	0.01
	0.1
	0.001

	Target quality value on DCCH
	BLER
	-
	TBD
	0.1

	Propagation condition
	
	Case 4

	Maximum_DL_Power *
	dB
	7

	Minimum_DL_Power *
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"


NOTE:
Power is compared to P-CPICH as specified in [4].

Table 8.30: Requirements in downlink power control

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
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	dB
	-16.0
	-9.0
	TBD
	TBD

	Measured quality on DTCH
	BLER
	0.01±30%
	0.01±30%
	0.1±30%
	0.001±30%


Annex B: Simulation Assumptions

         Table B.1: Simulation parameters specific to the test case

	Parameter


	High BLER (test 3)
	Low BLER (test 4)

	Target quality value (BLER) on DTCH
	0.1
	0.001

	Îor/Ioc
	4 dB
	 9 dB


Table B.2: Simulation parameters used in all test cases 

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	Uplink TPC error rate
	0%

	Channel estimation
	Ideal

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

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

	SRRC pulse shaping 
	On

	Number of samples per chip (
[image: image7.wmf]P

) for channel synthesis
	
[image: image8.wmf]2

P

=

 – i.e. 2 samples per chip at input to receiver.

	Channel ray mapping
	Nearest 
[image: image9.wmf]/

c

TP

-spaced delay (
[image: image10.wmf]1/

c
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Turbo decoding
	MaxLogMap - 8 iterations

	Ioc
	-60 dB

	Reference measurement channel 
	DTCH: 64 kbps + DCCH: 3.4 kbps. Detailed parameters are given in annex B of this document.

	Maximum DPCH power w.r.t. CPICH
	7 dB

	Minimum DPCH power w.r.t. CPICH
	-18 dB

	Propagation condition
	Case 4

	DL Power Control step size
	1 dB


Annex C.1: Reference measurement channel (Rate Matching DCCH: 160)

A.3.x
DL reference measurement channel 2 (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

	Puncturing (DTCH)
	%
	7.2

	Repetition (DCCH)
	%
	3.9


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

	Parameter
	DTCH 
	DCCH 

	Transport Channel Number 
	1 
	2 

	Transport Block Size
	336
	148

	Transport Block Set Size
	1344 
	148 

	Transport blocks per TTI
	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
	160

	Size of CRC
	16
	16

	Position of TrCH in radio frame
	fixed
	fixed
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Figure A.xz (Informative): Channel coding of DL reference measurement channel (64 kbps)

Annex C.2: Reference measurement channel (Rate Matching DCCH: 200)

A.3.x
DL reference measurement channel 2 (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

	Puncturing (DTCH)
	%
	8.6

	Repetition (DCCH)
	%
	27.9


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

	Parameter
	DTCH 
	DCCH 

	Transport Channel Number 
	1 
	2 

	Transport Block Size
	336
	148

	Transport Block Set Size
	1344 
	148 

	Transport blocks per TTI
	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
	200

	Size of CRC
	16
	16

	Position of TrCH in radio frame
	fixed
	fixed
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Figure A.xz (Informative): Channel coding of DL reference measurement channel (64 kbps)

Annex C.3: Reference measurement channel (Rate Matching DCCH: 220)

A.3.x
DL reference measurement channel 2 (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

	Puncturing (DTCH)
	%
	9.3

	Repetition (DCCH)
	%
	39.5


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

	Parameter
	DTCH 
	DCCH 

	Transport Channel Number 
	1 
	2 

	Transport Block Size
	336
	148

	Transport Block Set Size
	1344 
	148 

	Transport blocks per TTI 
	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
	220

	Size of CRC
	16
	16

	Position of TrCH in radio frame
	fixed
	fixed
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Figure A.xz (Informative): Channel coding of DL reference measurement channel (64 kbps)

Annex D: Simulation Results

[image: image14.wmf]
Figure D.1: Comparison of DPCH_Ec/Ior for DCCH RM = 200 and 220 at high DTCH quality target (0.1)

[image: image15.wmf]
Figure D.2: Comparison of DPCH_Ec/Ior for DCCH RM = 200 and 220 at low DTCH quality target (0.001)
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