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1. Introduction

At RAN#15 new Rel-6 Work Item ‘Improving Receiver Performance Requirements for the FDD UE’ was accepted [1]. This work item was created as the result of the study item for CPICH Interference Mitigation at the UE [2], which was approved and closed in the same meeting. The WI was targeted to implement improvements proposed in SI [2] to SHO test case in Section 8.7.1 of [4]. (CR for Rel-6 implementing these was agreed in RAN4 meeting #23 [3]). It was also agreed that through this WI, additional improvements for UE performance requirements maybe considered for Rel-6 terminals. In this document, we propose the area of improvements to the existing DCH demodulation tests in multi-path fading conditions in 25.101 for Rel-6.
2. Proposed Changes 
Most of the existing DCH demodulation tests in 25.101 [4] are specified without active DL power control, but instead fixed DPCH Ec/Ior power allocation is used with a requirement for maximum allowable BLER. When these tests were developed, this approach was selected due to little experience on tests with power control activated. It was seen that this was more reliable approach and it accelerated the test finalisation. However RAN4 has progressed and developed methodology for testing the UE DL power control. This methodology has been used in tests in Section 8.3 (Test Numbers 21 - 24) and in tests in Section 8.8. Now these tests offer a stable platform to further develop other UE demodulation tests. Based on these tests it is proposed that the DCH demodulation tests in Section 8.3 of 25.101 [4] without DL power control are modified. The current test methodology in some DCH demodulation test in Section 8.3 does not reflect the actual operating mode of the terminal in real networks.

In Annex A at the end of this document the modifications proposed for the Section 8.3 DCH demodulation test cases are presented. New parameters required by the DL power control algorithm; step size and power increase are introduced to the tests. The maximum and minimum DL power allocation levels (compared to CPICH power) are also defined. All of these parameters are determined in a similar way as in already existing DL power control tests in Section 8.3 and 8.8. 

3. Simulation Results

In this chapter we present some initial simulation results for performance assessment. These are made according to test cases number 1 - 4 in Section 8.3 of 25.101 [4]. The used simulation parameters are according to the proposal presented in Annex A and additional simulation parameters are given in Table 2 at Annex C. The transmission power distributions and cumulative distributions for different measurement channels (12.2, 64, 144 and 384 kbps) are presented in Figures 1 - 7 in Annex B. The DPCH Ec/Ior values for confidence level 90% and average Ec/Ior levels for different DTCH target quality values are gathered from Figures to Table 1 below. These values do not include any implementation margin.

Currently in the proposal at Annex A, all the test cases are modified to resemble the existing test in Section 8.3 & 8.8 and no additional modifications due the introduction of DL power control are done. However, in some of the modified test cases presented, the maximum DL power limit of 7dB (compared to CPICH power) may be too low, so that all the BLER targets could be achieved. Some indication of this can be already seen in the Figure 7 where the distributions for 384 kbps measurement channel with 1% BLER target are presented. This still does not have any major effect the performance in this test. However in tests with lower Îor/Ioc value or lower DTCH quality target, like test number 12 and 20 for example, there might be some difficulties to reach the desired DTCH target level with current parameters. As a solution, the increase of the maximum DL power limit does not seem feasible as it already enables the link under test to have ½ of the Node B power. Therefore it might be that in some tests there is need for some additional changes to sustain the test feasibility, such as changes in the used Îor/Ioc value or in the used BLER targets. This still requires further study and the necessity of these additional changes will be clarified as we attain more simulation results. The opposite is also true as can be seen from the Figure 1 where transmission power distribution for 12.2 kbps measurement channel is depicted. If the minimum DL power limit had been used, the UE would not have been able to keep the DTCH target quality level. It would seem reasonable that if in tests of Section 8.3 the DL power control is activated, that the minimum DL power value would be reconsidered. The minimum DL power values signalled to the node B is -35 dB (compared to the CPICH) according to Section 9.2.1.21 of 25.433 [4]. Therefore it would seem reasonable to lower the minimum DL power limit to improve the test.

Table 1. Summary of simulation results

	Test number
	Measurement Channel [kbps]
	Propagation condition
	BLER Target
	90% level [dB]
	Average Ec/Ior   [dB]

	1
	12.2
	Case1
	1.00E-02
	-18.0
	-20.5

	2
	64
	Case1
	1.00E-01
	-14.9
	-17.5

	2
	64
	Case1
	1.00E-02
	-14.7
	-16.6

	3
	144
	Case1
	1.00E-01
	-12.7
	-14.5

	3
	144
	Case1
	1.00E-02
	-11.7
	-13.7

	4
	384
	Case1
	1.00E-01
	-7.7
	-10.2

	4
	384
	Case1
	1.00E-02
	-5.7
	-8.9


4. Conclusions

In this document we have proposed improvements to existing DCH demodulation tests in fading conditions in Section of 8.3 of [4]. By introducing DL power control these requirements would be changed more comparable to actual operation in network and better verify the correct functionality of the UE. If this way is see acceptable by RAN4, we are planning to present more simulation results for the next RAN4 meeting #25 and we propose that other companies would provide simulation results so that new requirements could be agreed. 
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Annex A - Change Proposal for Section 8.3

8.3
Demodulation of DCH in multi-path fading propagation conditions

8.3.1
Single Link Performance

The receive characteristics of the Dedicated Channel (DCH) in different multi-path fading environments are determined by the Block Error Ratio (BLER) values. BLER is measured for the each of the individual data rate specified for the DPCH. DCH is mapped into in Dedicated Physical Channel (DPCH).
8.3.1.1
Minimum requirement

 For the parameters specified in Table 8.7, 8.9 , 8.11, 8.13 and 8.14A the average downlink [image: image1.wmf]or
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 power ratio shall be below the specified value for the BLER shown in Table 8.8, 8.10, 8.12, 8.14 and 8.14B. For the parameters specified in Table 8.7., 8.9, 8.11, 8.13, 8.14A and 8.14C the downlink [image: image2.wmf]or
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 power ratio measured values, which are averaged over one slot, shall be below the specified value in Table 8.8, 8.10 8.12, 8.14, 8.14B and 8.14D more than 90% of the time. These requirements are applicable for TFCS size 16.
Table 8.7: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dB
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

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

	Maximum_DL_Power
	DB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 8.8: Test requirements for DCH in multi-path fading propagation conditions (Case 1)

	Test Number
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	BLER

	1
	-15.0 dB
	10-2

	2
	-13.9 dB
	10-1

	
	-10.0 dB
	10-2

	3
	-10.6 dB
	10-1

	
	-6.8 dB
	10-2

	4
	-6.3 dB
	10-1

	
	-2.2 dB
	10-2

	Test Number
	Target quality value on DTCH [BLER]
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	1
	10-2
	TBD

	2
	10-1
	TBD

	
	10-2
	TBD

	3
	10-1
	TBD

	
	10-2
	TBD

	4
	10-1
	TBD

	
	10-2
	TBD


Table 8.9: DCH parameters in multi-path fading propagation conditions (Case 2)
	Parameter
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	Phase reference
	
	P-CPICH

	[image: image7.wmf]oc

or

I

I

ˆ


	dB
	-3
	-3
	3
	6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

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

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 8.10: DCH requirements in multi-path fading propagation (Case 2)

	Test Number
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	BLER

	5
	-7.7 dB
	10-2 

	6
	-6.4 dB
	10-1 

	
	-2.7 dB
	10-2 

	7
	-8.1 dB
	10-1 

	
	-5.1 dB
	10-2 

	8
	-5.5 dB
	10- 1

	
	-3.2 dB
	10-2 

	Test Number
	Target quality value on DTCH [BLER]
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	5
	10-2 
	TBD

	6
	10-1 
	TBD

	
	10-2 
	TBD

	7
	10-1 
	TBD

	
	10-2 
	TBD

	8
	10- 1
	TBD

	
	10-2 
	TBD


Table 8.11: DCH parameters in multi-path fading propagation conditions (Case 3)

	Parameter
	Unit
	Test 9
	Test 10
	Test 11
	Test 12

	Phase reference
	
	P-CPICH
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	dB
	-3
	-3
	3
	6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01, 

0.001
	0.1, 0.01, 

0.001
	0.1,  0.01, 0.001

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 8.12: DCH requirements in multi-path fading propagation conditions (Case 3)
	Test Number
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	BLER

	9
	-11.8 dB
	10-2 

	10
	-8.1 dB
	10-1 

	
	-7.4 dB
	10-2 

	
	-6.8 dB
	10-3 

	11
	-9.0 dB
	10-1 

	
	-8.5 dB
	10-2 

	
	-8.0 dB
	10-3 

	12
	-5.9 dB
	10-1 

	
	-5.1 dB
	10-2 

	
	-4.4 dB
	10-3 

	Test Number
	Target quality value on DTCH [BLER]
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	9
	10-2 
	TBD

	10
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD

	11
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD

	12
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD


Table 8.13: DCH parameters in multi-path fading propagation conditions (Case 1) with S-CPICH

	Parameter
	Unit
	Test 13
	Test 14
	Test 15
	Test 16

	Phase reference
	
	S-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

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

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 8.14: DCH requirements in multi-path fading propagation conditions (Case 1) with S-CPICH

	Test Number
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	BLER

	13
	-15.0 dB
	10-2

	14
	-13.9 dB
	10-1

	
	-10.0 dB
	10-2

	15
	-10.6 dB
	10-1

	
	-6.8 dB
	10-2

	16
	-6.3 dB
	10-1

	
	-2.2 dB
	10-2

	Test Number
	Target quality value on DTCH [BLER]
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	13
	10-2
	TBD

	14
	10-1
	TBD

	
	10-2
	TBD

	15
	10-1
	TBD

	
	10-2
	TBD

	16
	10-1
	TBD

	
	10-2
	TBD


Table 8.14A: DCH parameters in multi-path fading propagation conditions (Case 6)

	Parameter
	Unit
	Test 17
	Test 18
	Test 19
	Test 20

	Phase reference
	
	P-CPICH
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	dB
	-3
	-3
	3
	6
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

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

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 8.14B: DCH requirements in multi-path fading propagation conditions (Case 6)
	Test Number
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	BLER

	17
	-8.8 dB
	10-2 

	18
	-5.1 dB
	10-1 

	
	-4.4 dB
	10-2 

	
	-3.8 dB
	10-3 

	19
	-6.0 dB
	10-1 

	
	-5.5 dB
	10-2 

	
	-5.0 dB
	10-3 

	20
	-2.9 dB
	10-1 

	
	-2.1 dB
	10-2 

	
	-1.4 dB
	10-3 

	Test Number
	Target quality value on DTCH [BLER]
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	17
	10-2 
	TBD

	18
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD

	19
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD

	20
	10-1 
	TBD

	
	10-2 
	TBD

	
	10-3 
	TBD


Table 8.14C: DCH parameters in multi-path fading propagation conditions (Case 7)

	Parameter
	Unit
	Test 21
	Test 22
	Test 23
	Test 24

	Phase reference
	
	DPCCH
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	dB
	0
	0
	6
	12
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.01
	0.1

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	“Not used”


Table 8.14D: DCH requirements in multi-path fading propagation conditions (Case 7)

	Test Number
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	21
	-14.0 dB

	22
	-9.1 dB

	23
	-9.4 dB

	24
	-7.4 dB


Annex B - Simulation results
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Figure 1. Transmission power distribution and cumulative distribution for 12.2 kbps measurement channel with BLER target of 1%
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Figure 2. Transmission power distribution and cumulative distribution for 64 kbps measurement channel with BLER target of 10%.

[image: image30.jpg]Number of slots

25

1.5

0.5

4
x10

Transmission power distribution

-20 -15
Eci/lor [dB]

-10

-5




[image: image31.jpg]Probability

Cumulative probability distribution

0.9

e
o
T

o
o
T

o
IS
T

0.3

0.2

-25

Eci/lor [dB]

-20

-15

-10

-5




Figure 3. Transmission power distribution and cumulative distribution for 64 kbps measurement channel with BLER target of 1%.
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Figure 4. Transmission power distribution and cumulative distribution for 144 kbps measurement channel with BLER target of 10%.
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Figure 5. Transmission power distribution and cumulative distribution for 144 kbps measurement channel with BLER target of 1%

[image: image36.jpg]Number of slots

Transmission power distribution

14000

12000

10000

8000 -

6000

4000

2000 -

-15
Eci/lor [dB]

-5




[image: image37.jpg]Probability

Cumulative probability distribution

0.9

e
o
T

o
o
T

o
IS
T

0.3

0.2

-20
Eci/lor [dB]





Figure 6. Transmission power distribution and cumulative distribution for 384 kbps measurement channel with BLER target of 10%.
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Figure 7. Transmission power distribution and cumulative distribution for 384 kbps measurement channel with BLER target of 1%.

Annex C  - Simulation Assumptions

Table 2: Used simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	Uplink TPC error rate
	0%

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (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.





































































































































































































