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1. Introduction

In RAN4#15 meeting Nokia and Motorola presented their simulation results for dedicated pilot tests that are planned to be input into release 4 specifications [1, 2]. In this paper our proposal for implementation margin is presented and finally the CR for the release 4 of TS 25.101 is proposed for approval. 

2. Simulation results

The summary of simulation results presented in [1 and 2] are shown in Table 1. Simulation assumptions were as defined in [3] with a special note that Maximum downlink power to the target user was limited to 20% of total base power or equivalently -7 dB Ec/Ior.
Table 1: Summary of simulation results [1, 2].
	Measurement Channel
	Averaged DPCH_Ec/Ior [dB]
	DPCH_Ec/Ior 90 % value [dB]

	
	Nokia
	Motorola
	Nokia
	Motorola

	12.2 kbps
	-20.3
	-20.8
	-18.0
	-17.8

	64 kbps
	-15.5
	-15.9
	-13.3
	-12.9

	144 kbps
	-15.4
	-15.0
	-13.3
	-12.5

	384 kbps
	-11.4
	-11.7
	-9.2
	-8.9


Implementation margin including losses due to channel estimation is not added to any of those figures. As power control is ON in these test, our proposal is that test requirements are based on DPCH_Ec/Ior 90% values as has been the case with other tests with power control ON. The averaged results of Nokia’s and Motorola’s simulations are presented in Table 2.

Table 2: Average of simulation results for DPCH_Ec/Ior 90% values. 
	Measurement Channel
	DPCH_Ec/Ior 90 % value [dB]

Average of Nokia’s and 

Motorola’s results

	12.2 kbps
	-17.9

	64 kbps
	-13.1

	144 kbps
	-12.9

	384 kbps
	-9.1


3. Implementation margins

In release 99 there are no tests in which UE shall use only dedicated pilots for its phase reference. Therefore, the allowed implementation margin for dedicated pilot tests needs to be re-evaluated. If CPICH has been available for phase reference, the allowed implementation margin has been 2.5 dB – 3.0 dB depending on the propagation condition and UE speed. Now, in these dedicated pilot tests propagation conditions and UE speed are closer to such tests that require 3.0 dB implementation margin. This can be used as a starting point in evaluation the implementation margin for these tests. There is a bigger implementation margin needed in dedicated pilot tests since there exists bigger degradations in channel and phase estimations compared to case when CPICH is available for such estimations. Reasons are:

· Dedicated pilots are not transmitted continuously, but CPICH is. The portion of time that dedicated pilots are transmitted may vary from 1.25% to 40%.

· Energy of one dedicated pilot symbol is typically much less than the energy of CPICH symbol since

· SF for dedicated pilot is typically less than SF of CPICH (256).

· The transmitted power of DPCCH that carries dedicated pilots is typically less than power allocated to CPICH.

On the other hand, there is a bigger antenna gain applied on beam formed DPCH compared to CPICH, which is sent to all parts of the cell. However, in many cases antenna gain can not compensate all the losses from the issues mentioned above. 

As it can be concluded above, implementation margins for dedicated pilot tests are not necessary the same for all of them, since tests are performed with various measurement channels (different number of dedicated pilots, different SF and different average power of DPCH). Following Table 3 shows how much the energy for dedicated pilots/slot is compared to tests, in which CPICH is available for phase reference. 

Table 3: Factors effecting the energy of dedicated pilots per slot. 
	Measurement channel
	Num of dedicated symbols / Num of CPICH symbols
	SF of DPCH / SF of CPICH
	Average power of DPCH * / CPICH power (compared to Ior) [dB]
	Antenna gain of DPCH compared to CPICH [dB]
	Energy of dedicated pilots in a slot compared to energy of CPICH in a slot [dB]

	12.2 kbps
	4/10
	128/256
	-20.6/-10
	6 
	-11.6

	64 kbps
	4/10
	32/256
	-15.7/-10
	6
	-12.7

	144 kbps
	8/10
	16/256
	-15.2/-10
	6
	-12.2

	384 kbps
	8/10
	8/256
	-11.6/-10
	6
	-11.6


* Note: Average power of DPCH is an average of Nokia’s and Motorola’s Averaged DPCH_Ec/Ior values presented in Table 1. 

Table 3 shows that the pilot energy available for complex channel estimation is more than 10 dB weaker than in a case with CPICH. Now it should be pretty obvious that the same performance can not be required in dedicated pilot test cases than in CPICH test cases. Based on our internal study on the effect of dedicated pilot power on implementation margin, we came to a proposal for implementation margins in dedicated pilot tests cases. This proposal is presented in Table 4.

Table 4: Proposed implementation margins for dedicated pilot test cases.
	Measurement channel
	Proposed implementation margin

	12.2 kbps
	4.5 dB

	64 kbps
	4.5 dB

	144 kbps
	4.5 dB

	384 kbps
	4.5 dB


In order to derive final requirements for dedicated pilot tests proposed implementation margins are added to values in Table 2. The results are presented in Table 5.

Table 5: Final requirements for dedicated pilot test cases.
	Measurement channel
	Final requirements for DPCH_Ec/Ior 90 % value

	12.2 kbps
	-13.4 dB

	64 kbps
	-8.6 dB

	144 kbps
	-8.4 dB

	384 kbps
	-4.6 * dB


* Note: This is not a sensible requirement since DPCH_Ec/Ior power is limited to –7 dB according to agreed simulation assumptions. This means that simulation assumptions for 384 kbps measurement channel have not been sensible enough. Therefore our proposal is to remove 384 kbps measurement channel from dedicated pilot test requirements. If test for 384 kbps measurement channel were needed in a future, it is suggested that geometry parameter Îor/Ioc would be changed from 9 dB to 12 dB while keeping the other assumptions same. 

4. Conclusions

In this document a proposal for implementation margins for dedicated pilot tests was presented. Then final requirements for DPCH_Ec/Ior values were proposed. The related CR is attached and it is presented for approval. 
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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 and 8.13 the average downlink 
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 power shall be below the specified value for the BLER shown in Table 8.8, 8.10, 8.12 and 8.14. For the parameters specified in Table 8.14a the downlink 
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 power measured values, which are averaged over one slot, shall be below the specified value in Table 8.14b more than 90% of the time. These requirements are applicable for TFCS size 16. Power control in downlink is ON during the tests 17, 18 and 19.
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


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

	Test Number
	
[image: image5.wmf]or

c

I

E

DPCH

_


	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


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
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


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 


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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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384


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 


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


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


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

	Parameter
	Unit
	Test 17
	Test 18
	Test 19

	Phase reference
	
	DPCCH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144

	Target quality value on DTCH
	BLER
	0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	Limited_Power_Rate_
Used
	-
	“Not used”


Table 8.14b: DCH requirements in multi-path fading propagation conditions (Case 6)

	Test Number
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	17
	-13.4 dB

	18
	-8.6 dB

	19
	-8.4 dB


Annex B (normative):
Propagation conditions

B.1
General

B.2
Propagation Conditions

B.2.1
Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.

B.2.2
Multi-path fading propagation conditions

Table B1 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum.

Table B.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

	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

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

	
	
	20000
	0
	521
	-6
	
	
	
	

	
	
	
	
	781
	-9
	
	
	
	


Note
Case 5 is only used in TS25.133. 
Table B.1a shows propagation conditions that are used for the performance measurements in multi-path environment when UE is informed by higher layer signalling that only DPCCH exists for channel estimation. All taps have classical Doppler spectrum. Taps are normalized to the strongest tap in the beam/sector
Table B.1a: Propagation Conditions for Multi path Fading Environments

	Case 6, 

speed 50 km/h

	Relative Delay [ns]
	Average Power [dB]

	
	Sector
	Beam

	0
	0.0
	-

	260
	-4.3
	-

	1040
	-6.6
	-

	4690
	-2.0
	0.0

	7290
	-7.0
	-0.3

	8590
	-7.5
	-0.9


Annex C (normative):
Downlink Physical Channels 

C.1
General

This annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.

C.2
Connection Set-up

Table C.1 describes the downlink Physical Channels that are required for connection set up.

Table C.1. Downlink Physical Channels required
for connection set-up

	Physical Channel

	P-CPICH

	P-CCPCH 

	SCH

	S-CCPCH

	PICH

	AICH

	DPCH 


C.3
During connection

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done. For these measurements the offset between DPCH and SCH shall be zero chips at Node B meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure.

C.3.1
Measurement of Rx Characteristics

Table C.2 is applicable for measurements on the Receiver Characteristics (clause 7) with the exception of subclause 7.4 (Maximum input level).

Table C.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power

	P-CPICH
	P-CPICH_Ec / DPCH_Ec       = 7 dB

	P-CCPCH 
	P-CCPCH_Ec / DPCH_Ec   = 5  dB

	SCH
	SCH_Ec / DPCH_Ec           = 5  dB

	PICH
	PICH_Ec / DPCH_Ec          = 2  dB

	DPCH
	Test dependent power  


C.3.2
Measurement of Performance requirements

Table C.3 is applicable for measurements on the Performance requirements (clause 8), including subclause 7.4 (Maximum input level).

Table C.3: Downlink Physical Channels transmitted during a connection1
	Physical Channel
	Power
	NOTE

	P-CPICH
	P-CPICH_Ec/Ior          = -10 dB
	Use of P-CPICH or S‑CPICH as phase reference is specified for each requirement and is also set by higher layer signalling. 

	S-CPICH
	S-CPICH_Ec/Ior          = -10 dB
	When S‑CPICH is the phase reference in a test condition, the phase of S-CPICH shall be 180 degrees offset from the phase of P‑CPICH. When S-CPICH is not the phase reference, it is not transmitted.

	P-CCPCH 
	P-CCPCH_Ec/Ior       = -12 dB
	

	SCH
	 SCH_Ec/Ior             = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	PICH_Ec/Ior             = -15 dB
	

	DPCH
	Test dependent power 
	When S‑CPICH is the phase reference in a test condition, the phase of DPCH shall be 180 degrees offset from the phase of P‑CPICH.

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels. The channelization codes, level settings and timing offsets for data channels are chosen  as specified for the 16 DPCH channels of Test Model 1 in TS 25.141 Table 6.2. All dedicated channels user data is uncorrelated to each other and the measurement channel during the BER/BLER measurement period.

	
	
	


C.3.3
Connection with open-loop transmit diversity mode

Table C.4 is applicable for measurements for subclause 8.6.1(Demodulation of DCH in open loop transmit diversity mode)

Table C.4: Downlink Physical Channels transmitted during a connection1
	Physical Channel
	Power
	NOTE

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior       = -13 dB
	1.
Total P-CPICH_Ec/Ior = -10 dB



	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior       = -13 dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior   = -15 dB
	1.
STTD applied

2.
Total P-CCPCH_Ec/Ior = -12 dB

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior   = -15 dB
	

	SCH (antenna 1 / 2)
	SCH_Ec/Ior             = -12 dB
	1.
TSTD applied.

2.
This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH (antenna 1)
	PICH_Ec1/Ior          = -18 dB
	1.
STTD applied

2.
Total PICH_Ec/Ior = -15 dB

	PICH (antenna 2)
	PICH_Ec2/Ior          = -18 dB
	

	DPCH
	Test dependent power 
	1.
STTD applied

2.
Total power from both antennas

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. This power shall be divided equally between antennas

2. OCNS interference consists of 16 dedicated data channels. The channelization codes, level settings and timing offsets for data channels are chosen  as specified for the 16 DPCH channels of Test Model 1 in TS 25.141 Table 6.2. All dedicated channels user data is uncorrelated to each other and the measurement channel during the BER/BLER measurement period.


C.3.4
Connection with closed loop transmit diversity mode

Table C.5 is applicable for measurements for subclause 8.6.2 (Demodulation of DCH in closed loop transmit diversity mode).

Table C.5: Downlink Physical Channels transmitted during a connection1
	Physical Channel
	Power
	NOTE

	P-CPICH (antenna 1)
	P-CPICH_Ec1/Ior      = -13 dB
	1.
Total P-CPICH_Ec/Ior = -10 dB

	P-CPICH (antenna 2)
	P-CPICH_Ec2/Ior      = -13 dB
	

	P-CCPCH (antenna 1)
	P-CCPCH_Ec1/Ior  = -15 dB
	1.
STTD applied

	P-CCPCH (antenna 2)
	P-CCPCH_Ec2/Ior   = -15 dB
	1. STTD applied, 

2. total P-CCPCH_Ec/Ior = -12 dB

	SCH (antenna 1 / 2)
	SCH_Ec/Ior            = -12 dB
	1.
TSTD applied

	PICH (antenna 1)
	PICH_Ec1/Ior         = -18 dB
	1.
STTD applied

2.
STTD applied, total PICH_Ec/Ior = -15 dB

	PICH (antenna 2)
	PICH_Ec2/Ior         = -18 dB
	1. 

	DPCH
	Test dependent power 
	1.
Total power from both antennas

	OCNS
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	1. This power shall be divided equally between antennas

2. OCNS interference consists of 16 dedicated data channels. The channelization codes, level settings and timing offsets for data channels are chosen  as specified for the 16 DPCH channels of Test Model 1 in TS 25.141 Table 6.2. All dedicated channels user data is uncorrelated to each other and the measurement channel during the BER/BLER measurement period.


C.3.5
Connection with tests having DPCCH as a phase reference

Table C.6 is applicable for measurements for tests 17, 18 and 19 in subclause 8.3.1.
Table C.6: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Antenna (gain)
	Power
	NOTE

	P-CPICH
	Sector (0 dB)
	P-CPICH_Ec/Ior   = -10 dB
	UE is informed by higher layer signalling that P-CPICH shall not be used as a phase reference

	P-CCPCH 
	
	P-CCPCH_Ec/Ior = -12 dB
	

	SCH
	
	 SCH_Ec/Ior         = -12 dB
	This power shall be divided equally between Primary and Secondary Synchronous channels

	PICH
	
	PICH_Ec/Ior         = -15 dB
	

	DPCH
	Beam (6.0dB)
	Test dependent power 
	DPCH shall be 180 degrees offset from the phase of P-CPICH

	OCNS
	
	Necessary power so that Beam total transmit power is 20 % of Node B total transmit power
	1. OCNS interference consists of 16 dedicated data channels. The channelization codes, level settings and timing offsets for data channels are chosen  as specified for the 16 DPCH channels of Test Model 1 in TS 25.141 Table 6.2. All dedicated channels user data is uncorrelated to each other and the measurement channel during the BER/BLER measurement period.
2. 60% of the power from Node B (Ior) is not involved in the tests, but is still counted as a part of the transmitted power.
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