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1. Introduction and Background

Several documents [1] [2] [3] on the downlink power control issue were presented in RAN4#32 meeting with the aim of adding new test cases and also improving some downlink power control requirements specified in [4]. Since then the subject has been discussed offline between different companies. An updated proposal was discussed in an adhoc meeting on the downlink power control issue during the RAN4#32. It has been agreed in the adhoc to introduce some new test cases, a new measurement channel and modify certain existing test cases based on the investigation. 

2. Proposal

This section provides the updated version of the proposal for the new downlink power control tests as well the modification of the existing test cases. 

2.1 Reference Measurement Channel

One new reference measurement channel is to be added in order to use it for the new tests. The parameters of the measurement channel are taken from T1 specification [5].

Table.1. Reference measurement channels proposed for the new tests.

	DL reference channel
	Transport blocks/TTI (DTCH)
	Purpose

	64 kbps (DTCH) +3.4 kbps (DCCH)
	4
	To be used for the new test cases


The detail physical layer parameters of the above references channels are given in annex A of this document.

2.2 Constant BLER test cases

It is agreed to have two new test cases one test with low BLER at 0.1% and one with high BLER at 10% in section 8.8.1 [1]. In low BLER test case the 0.1% BLER target is set on the DTCH and in high BLER test case the 10% BLER is also set on DTCH. The BLER setting on the DCCH in both the tests is to be defined. The rationale for having a low BLER test case has been discussed earlier in [6,7,8,9]. Similarly the rationale for having a high BLER test case has been discussed earlier in [10,11]. The detail structure of the tests is given in annex B.

2.3 Correction to Windup Effects Test case

It has also been agreed to evaluate the current windup test case for possible correction in line with the proposal described in document [3]. The main idea is to use the average DPCH_Ec/Ior level measured during the initialisation – [(] dB, as the maximum downlink power during stage 2 of the test. The value [(] needs to be evaluated however a value of 3 dB could be used as a point of departure for the evaluation. Previous discussion on the windup test case and also this idea of setting an average DPCH_Ec/Ior value during the stage 2 of the test can also be found in earlier RAN4 documents [12,13,14,15,16]. The complete proposal of the modification in the windup test case is given in annex C.

2.4 Investigation of the Initial Convergence Test Case

It is discussed that even the existing initial convergence test cases in 8.8.2 [4] need some improvement. Currently for each BLER target there are 2 test cases, where low and high initial DPCH Ec/Ior levels are set in the two tests respectively. The proposal is to further investigate the existing test case for further improvement. Currently fixed levels are used as both low and high initial DPCH Ec/Ior values. Therefore one proposal is to use the idea similar to what is proposed in windup effects test case (section 2.3). This means that the low initial DPCH Ec/Ior value is set as average DPCH Ec/Ior – [(1]. Similarly the high initial DPCH Ec/Ior value is set as average DPCH Ec/Ior + [(2]. 

The detail test proposal is given in D. In the first stage the existing tests (test 1 to test 4, i.e. green shaded) are to be investigated according to the method explained above. Depending upon the outcome of the investigation of the existing tests, two new test cases (test 5 and test 6) are to be included for the low BLER target (0.1%).

3. Simulation Assumptions

The main simulation parameters will be based on:

· Test parameters used in clause 8.8.1-8.8.3.

· Parameters of the measurement channel (A.3.x).

Other simulation assumptions related to channel estimation, BLER estimation etc are given in table 2. These simulation assumptions are the same as used earlier for the downlink power control tests for R99 [17]. However, for the windup-effects test case the updated simulation assumptions are to be used, which are given in document [16]. 

Table 2: Additional simulation parameters

	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 TS25.101

	BLER target
	As specified in Section 8.3 of 25.101 for each measurement channel.

	BLER calculation
	BLER has been 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.


4. Conclusions

The current specification lacks certain practical aspects of the downlink power control. It has been agreed in the adhoc meeting to add some new test cases and improve some current test cases in clause 8.8 of 25.101 for release. The complete proposal and the simulation assumptions are provided in this document. It has been agreed to complete this task as much as possible by the next RAN4#33 meeting in November this year. 
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Annex A: Reference Channels

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)
	%
	7.2

	Repetition (DCCH)
	%
	3.9

	RLC/MAC header (DTCH) 
	16/0
	Bits

	RLC/MAC header (DCCH)
	8/4
	Bits


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
	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 B: Constant Test Cases

8.8
Power control in downlink

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink. 

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: image2.wmf]or

c

I

E

DPCH

_

 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
	-1
	9
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	64

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

	Target quality value on DTCH
	BLER
	0.01
	0.1
	0.001

	Target quality value on DCCH
	BLER
	Note 1
	TBD
	TBD

	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 1: Only DTCH is used in the test.


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
	TBD
	TBD

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


Annex C: Windup test case

8.8.3
Power control in downlink, wind up effects

8.8.3.1
Minimum requirements

This test is run in three stages where stage 1 is for convergence of the power control loop, in stage two the maximum downlink power for the dedicated channel is limited not to be higher than the parameter specified in Table 8.33 average [image: image6.wmf]or
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 power ratio measured during the initialisation stage. All parameters used in the three stages are specified in Table 8.33. The downlink[image: image7.wmf]or
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 power ratio measured values, which are averaged over one slot, during stage 3 shall be lower than the value specified in Table 8.34 more than 90% of the time.

Power control of the UE is ON during the test.
Table 8.33: Test parameter for downlink power control, wind-up effects

	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	S
	>15
	5
	0.5
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	dBm/3.84 MHz
	-60

	Information Data Rate
	Kbps
	12.2

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	DB
	7
	Note 1-6.2
	7

	Minimum_DL_Power
	DB
	-18

	DL Power Control step size, TPC
	DB
	1

	Limited Power Increase
	-
	“Not used”

	Note 1: The Maximum DL Power is set to the level corresponding to the average DPCH_Ec/Ior  - [TBD] measured during initialisation stage.


Table 8.34: Requirements in downlink power control, wind-up effects

	Parameter
	Unit
	Test 1, stage 3
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	dB
	-13.3


Annex D: Initial convergence test

8.8.2
Power control in the downlink, initial convergence

This requirement verifies that DL power control works properly during the first seconds after DPCH connection is established.

8.8.2.1
Minimum requirements

For the parameters specified in Table 8.31 the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table 8.32 more than 90% of the time. T1 equals tp 500 ms and it starts 10 ms after the DPDCH physical channel is considered established and the first uplink frame is transmitted. T2 equals to 500 ms and it starts when T1 has expired. Power control is ON during the test.

The first 10 ms shall not be used for averaging, ie the first sample to be input to the averaging filter is at the beginning of T1. The averaging shall be performed with a sliding rectangular window averaging filter. The window size of the averaging filter is linearly increased from 0 up to 50 ms during the first 50 ms of T1, and then kept equal to 50ms.

Table 8.31: Test parameters for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5
	Test 6

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.1
	0.1
	0.001
	0.001

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-25.9
	-3
	-22.8
	TBD
	TBD

	Information Data Rate
	kbps
	12.2
	12.2
	64
	64
	64
	64

	Reference channel in annex A (25.101)
	-
	A.3.1
	A.3.1
	A.3.2
	A.3.2
	A.3.x
	A.3.x

	[image: image11.wmf]oc

or

I

I

ˆ


	dB
	-1

	[image: image12.wmf]oc

I


	dBm/3.84 MHz
	-60

	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"


Table 8.32: Requirements in downlink power control

	Parameter
	Unit
	Test 1 and Test 2
	Test 3 and Test 4
	Test 5 and Test 6
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