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Introduction:

The throughput tests in 9.2 lack levels for HS_SCCH_1 and DCH

These levels are necessary and critical in its values for the tests.

Rohde & Schwarz intend to provide those levels.

The problem:

It is not possible to pick some high and secure levels for HS_SCCH_1 and DCH, as the Ior level room is nearly filled up by primary levels, necessary for the test, and leaves little room for HS_SCCH_1 and DCH. 

In addition it is not clear, which levels for HS_SCCH_1 and DCH are high enough and secure. Some help for this problem can be found in clause 7 (performance tests) for the DCH level and clause 9.4 (HS-SCCH Detection performance) for the HS_SCCH_1 level.

Rohde & Schwarz proposes a concept to derive appropriate levels for HS_SCCH_1 and DCH.

Concept outline
Primary test parameters with fixed levels are identified. The HS_SCCH_1 level is identified as secondary test parameter. By comparison with the minimum requirements for test 9.4 (HS-SCCH Detection performance) secure levels for HS-SCCH _1 level are derived. This results in several different HS-SCCH-1 levels. DCH level is considered as third in the ranking. The remaining level room in Ior is filled with DCH level. In order to decide, if it is high enough and secure it, is compared with the minimum requirements in clause 7 (Performance requirements). As a result we have several different DCH levels. Next in ranking is the OCNS level. For some tests the level room is already filled up, and OCNS is not any more possible, and hence switched off. 

Critical results 

HS_SCCH-level

	From clause 9.4 .......................................................( 
	we concluded for 9.2

	Propagation condition:  PA3

Ior/Ioc:                           0dB

Detection performance: 5%.....................................(
HS_SCCH_Ec/Ior:         -9dB…………………….(  


	Propagation condition:  PA3 and PB3
Ior/Ioc:                           0dB

Detection performance: 1%         (Target for 9.2)
HS_SCCH_Ec/Ior:        -8dB (1dB compensation)   

                           (enough to compensate for  5%?)


DCH level

	7.2.1
Demodulation of Dedicated Channel (DCH)  
	Remaining DCH level in  9.2

	Propagation condition:  Case 2 (3km/h)
Ior/Ioc:                           -3dB

BLER:                             1%

DCH_Ec/Ior:         -7.7 dB  


	Propagation condition:  PA3 and PB3
Ior/Ioc:                           0dB

DCH_Ec/Ior:                -9dB   

                                 (-9<-7.7 !!!)
HS_DSCH_Ec/Ior          -3dB


Note

Some levels for HS_SCCH_1 and DCH are picked according to “best guess”, as there is no direct support in clause 7 (performance tests) and clause 9.4 (HS-SCCH Detection performance).
The discussion below  is carefully conducted for single link performance.  For Open Loop Diversity Performance and  Closed Loop Diversity Performance the results may differ.  T1 is encouraged to check the values. 

Discussion

This is a note in 25.101:

NOTE:
Performance requirements in this section assume a sufficient power allocation to HS-SCCH_1 so that probability of reporting DTX is very low.

However no HS-SCCH_1 level is defined in the tests 9.2.

The same is with DCH level which is not defined in  the tests 9.2
The following levels must be discussed:

	Parameter


	Comment
	Priority during test

( level)
	Priority during  setup
( level)

	CPICH_Ec/Ior
	Necessary during test setup and  measurement.
	high

(-10dB)


	high
(-10dB)



	CCPCH and SCH_Ec/Ior
	Necessary during test setup and measurement.


	High
(-12dB)
	High
(-12dB)

	PICH_Ec/Ior
	Necessary during test setup
	high

(-15dB)
	high

(-15dB)

	HS_PDSCH_Ec/Ior
	This is a primary test parameter
	high

(test-specific,

-3 and -6dB)
	low

(off)

	HS-SCCH_1_Ec/Ior
	This is a secondary test parameter

 not defined up to now
( HS-SCCH_1 is the primary test parameter in Test 9.4. The level is chosen such that it ensures low DTX reporting ratio.)
	High

(test-specific
-8, -9.9 and
-10dB)
	low

(off)

	DPCH_Ec/Ior
	Necessary for test setup and test release
not defined up to now
	Middle

(as high as possible

up to -5dB)
	high

(-5dB)

	OCNS_Ec/Ior
	add up level
	Low

(according to add up rule after all other levels)
	low

(-3dB)

	Ior/Ioc
	This is a primary test parameter

(  Ior/Ioc  is the primary test parameter in Test 9.4.  Ior/Ioc  is chosen on the save side such that it ensures low DTX reporting ratio.)


	High

(test-specific 0 and 10 dB)
	Low
(don’t care)


Primary test parameters
Test 9.2 tests throughput under the following primary test parameters:

· HS_PDSCH_Ec/Ior (-3 and -6dB) 
· Ior/Ioc (0 and 10 dB)

· Propagation conditions (PA3, PB3, VA30, VA120)
(16 combinations)

Secondary test parameters

However there are secondary test parameters, which levels must be selected carefully in order not to jeopardize the test.

· CPICH_Ec/Ior (-10 dB)
· CCPCH and SCH_Ec/Ior (-12 dB)
· PICH_Ec/Ior (-15 dB)

· HS-SCCH_1_Ec/Ior (to be derived)
The note in 25.121 requires enough HS-SCCH_1_Ec/Ior. The corresponding test is in 9.4. (HS_SCCH detection performance)
We define: enough level means DTX reporting ratio 1% or smaller.
In this test (9.4)
 HS-SCCH_1_Ec/Ior (-9, -9.9 and -10dB),
 Ic/Ior (0 and 5dB) and 

 Propagation conditions (PA3 , VA30)

 are the primary test parameters and the 
expected result is the DTX reporting ratio (5% and 1%).
Table: Derivation of HS_SCCH_1 Test level for 9.2 from 9.4

	Test parameters in 9.2
	Nearest Test parameters in 9.4
	
	

	Prop

Cond
	HS_DSCH

Ec/Ior
	Ior/Ioc
	Prop

Cond
	HS_SCCH_1

Ec/Ior
	Ior/Ioc
	Re

sult
	Conclusion for HS_SCCH_1 in 9.2
	Comment

Red = risk
Green = save

	PA3
	-6 dB
	0 dB
	PA3
	-9 dB
	0 dB
	5%  3)
	-8 dB
	3)  To compensate 5%, increase HS_SCCH_1 level by 1dB

	
	
	10 2)
	PA3
	-9.9
	5
	1%
	-9.9
	

	
	-3
	0
	PA3
	-9
	0
	5%  3)
	-8
	

	
	
	10 2)
	PA3
	-9.9
	5
	1%
	-9.9
	

	PB3
1)
	-6
	0
	PA3
	-9
	0
	5%  3)
	-8
	

	
	
	10 2)
	PA3
	-9.9
	5
	1%
	-9.9
	

	
	-3
	0
	PA3
	-9
	0
	5%  3)
	-8
	

	
	
	10 2)
	PA3
	-9.9
	5
	1%
	-9.9
	

	VA

30
	-6
	0
	VA30
	-10
	0
	1%
	-10
	2)   The Ior/Ioc = 10 dB level advantage versus 0dB and 5 dB is used without compensation

	
	
	10 2)
	VA30
	-10
	0
	1%
	-10
	

	
	-3
	0
	VA30
	-10
	0
	1%
	-10
	

	
	
	10 2)
	VA30
	-10
	0
	1%
	-10
	

	VA

120
1)
	-6
	0
	VA30
	-10
	0
	1%
	-10
	1)   It is assumed that (VA120 and VA30) and  (PA3 and PB3) result in similar DTX reporting ratio

	
	
	10 2)
	VA30
	-10
	0
	1%
	-10
	

	
	-3
	0
	VA30
	-10
	0
	1%
	-10
	

	
	
	10 2)
	VA30
	-10
	0
	1%
	-10
	


3ary test parameter
DPCH_Ec/Ior: This release 99 signal serves to set up and close down the HSDPA connection. In so far it is necessary for rel 99 signalling as long as its level is high enough. The level is not critical for the outcome of the HSDPA test. However there is not any freedom to select a high DPCH_Ec/Ior, since the primary and secondary test parameters consume most of the Ior level. Hence we fill up all remaining  level to DPCH_Ec/Ior, up to 5 dB. In the Performance Tests in clause 7 BLER on DPCH under propagation conditions is tested.  However the propagation conditions in clause 7 and clause 9 are not comparable.
In clause 7 the DPCH level ranges from -15 to -7.7 dB for BLER=1% under several propagation conditions.

In clause 9  the DPCH level ranges from -9 to -5 dB under several, but different, propagation conditions
The latter figures are derived below using spreadsheet.
The worst case level in 9.2 (-9 dB) is lower than the DCH level (-7.7 dB) in the nearest clause 7 test.  

4ary test parameter

OCNS is the add up to Ior level, if  DPCH_Ec/Io- level is already filled up to 5 dB
Conclusion:

After this consideration it should be possible to propose a complete set of levels for 9.2 tests.

 Level set for HSDPA connection setup

	Parameter

During Connection setup
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-10
	

	CCPCH and SCH_Ec/Ior
	dB
	-12
	

	PICH _Ec/Ior
	dB
	-15
	

	HS-PDSCH
	dB
	off
	

	HS-SCCH_1
	dB
	off
	

	DPCH_Ec/Ior
	dB
	-5
	

	OCNS_Ec/Ior
	dB
	-3.1
	


Level set 1 for HSDPA measurements including test tolerances

	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	-14.9
	

	HS-PDSCH
	dB
	-5,9
	Primary test parameter

	HS-SCCH_1
	dB
	-7.9
	Ensures low DTX

(1 dB above Test 9.4)

	DPCH_Ec/Ior
	dB
	-5
	target level

	OCNS_Ec/Ior
	dB
	-11.8
	fill up level

	Measurement conditions
	PA3 and PB3        HS-PDSCH = -6dB,      Ior/Ioc = 0dB


Level set 2 for HSDPA measurements including test tolerances

	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	14.9
	

	HS-PDSCH
	dB
	-5.9
	Primary test parameter

	HS-SCCH_1
	dB
	-9.8
	Ensures low DTX

(as in Test 9.4)

	DPCH_Ec/Ior
	dB
	-5
	target level

	OCNS_Ec/Ior
	dB
	-9.1
	fill up level

	Measurement conditions
	PA3 and PB3        HS-PDSCH = -6dB,      Ior/Ioc = 10dB


Level set 3 for HSDPA measurements including test tolerances
	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	-14.9
	

	HS-PDSCH
	dB
	-2,9
	Primary test parameter

	HS-SCCH_1
	dB
	-7.9
	Ensures low DTX

(1 dB above Test 9.4)

	DPCH_Ec/Ior
	dB
	-9
	Fill up level

	OCNS_Ec/Ior
	dB
	off
	No room for OCNS

	Measurement conditions
	PA3 and PB3        HS-PDSCH = -3dB,      Ior/Ioc = 0dB


Level set 4 for HSDPA measurements including test tolerances

	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	-14.9
	

	HS-PDSCH
	dB
	-2,9
	Primary test parameter

	HS-SCCH_1
	dB
	-9.8
	Ensures low DTX

(as in Test 9.4)

	DPCH_Ec/Ior
	dB
	-7.4
	Fill up level

	OCNS_Ec/Ior
	dB
	off
	No room for OCNS

	Measurement conditions
	PA3 and PB3        HS-PDSCH = -3dB,      Ior/Ioc = 10dB


Level set 5 for HSDPA measurements including test tolerances

	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	-14.9
	

	HS-PDSCH
	dB
	-5,9
	Primary test parameter

	HS-SCCH_1
	dB
	-9.9
	Ensures low DTX

(as in Test 9.4)

	DPCH_Ec/Ior
	dB
	-5
	Target level

	OCNS_Ec/Ior
	dB
	-9
	Fill up level

	Measurement conditions
	VA30 and VA120        HS-PDSCH = -6dB,      Ior/Ioc =0 and 10dB


Level set 6 for HSDPA measurements including test tolerances

	Parameter

During Measurement
	Unit
	Value
	Comment

	CPICH_Ec/Ior
	dB
	-9.9
	

	CCPCH and SCH_Ec/Ior
	dB
	-11.9
	

	PICH _Ec/Ior
	dB
	-14,9
	

	HS-PDSCH
	dB
	-2.9
	Primary test parameter

	HS-SCCH_1
	dB
	-9.9
	Ensures low DTX

(as in Test 9.4)

	DPCH_Ec/Ior
	dB
	-7.3
	Fill up level

	OCNS_Ec/Ior
	dB
	off
	No room for OCNS

	Measurement conditions
	VA30 and VA120        HS-PDSCH = -3dB,      Ior/Ioc =0 and 10dB


 Application of level sets for measurement
	Test Number
	Propagation Conditions
	 Reference value

	
	
	HS-PDSCH
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	1
	PA3
	-6
	Level-set 1
	Level-set 2

	
	
	-3
	Level-set 3
	Level-set 4

	2
	PB3
	-6
	Level-set 1
	Level-set 2

	
	
	-3
	Level-set 3
	Level-set 4

	3
	VA30
	-6
	Level-set 5
	Level-set 5

	
	
	-3
	Level-set 6
	Level-set 6

	4
	VA120
	-6
	Level-set 5
	Level-set 5

	
	
	-3
	Level-set 6
	Level-set 6


Just for information: Comparison of propagation conditions
Table D.2.2.1: Propagation conditions for multi-path fading environments

	Case 1, 

speed 3km/h
	Case 2, 

speed 3 km/h
	Case 3, 

speed 120 km/h
	Case 4, 

speed 3 km/h
	 * Case 5, 

speed 50 km/h
	Case 6, 

speed 250 km/h

	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	976
	-10
	976
	0
	260
	-3
	976
	0
	976
	-10
	260
	-3

	
	
	20000
	0
	521
	-6
	
	
	
	
	521
	-6

	
	
	
	
	781
	-9
	
	
	
	
	781
	-9


NOTE:
Case 5 is only used in Requirements for support of RRM.

Table D.2.2.1A shows propagation conditions that are used for HSDPA performance measurements in multi-path fading environment.

Table D.2.2.1A: Propagation Conditions for multi-path fading environments for HSDPA 

	ITU Pedestrian A

Speed 3km/h

(PA3)
	ITU Pedestrian B

Speed 3km/h

(PB3)
	ITU vehicular A

Speed 30km/h

(VA30)
	ITU vehicular A

Speed 120km/h

(VA120)

	Relative Delay 

[ns]
	Relative Mean Power [dB]
	Relative Delay

 [ns]
	Relative Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative

 Mean Power 

[dB]
	Relative Delay 

[ns]
	Relative 

Mean Power

 [dB]

	0
	0
	0
	0
	0
	0
	0
	0

	110
	-9.7
	200
	-0.9
	310
	-1.0
	310
	-1.0

	190
	-19.2
	800
	-4.9
	710
	-9.0
	710
	-9.0

	410
	-22.8
	1200
	-8.0
	1090
	-10.0
	1090
	-10.0

	
	
	2300
	-7.8
	1730
	-15.0
	1730
	-15.0

	
	3700
	-23.9
	2510
	-20.0
	2510
	-20.0


