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1
Introduction
Based on agreed way forward [1], we will provide ideal and practical link simulation results of HS-DPCCH detection performance for 4C-HSDPA.
2
Performance Targets
As shown in [1], “ACK false alarm per stream” and “ACK misdetection per stream” will be used as performance measures for 4C-HSDPA HS-DPCCH. The performance target will be 1% per stream.
· For ACK false alarm per stream, the test equipment does not transmit anything while testing. If NodeB detects an HARQ message and decodes an ACK or ACK(s) in any of streams, ACK false alarm will be counted for all the streams which has an ACK. The log will be collected for all the streams all the time.
· For ACK misdetection per stream, the test equipment transmits a random codeword with uniform distribution. When the codeword containing an ACK in any of streams is transmistted but NodeB decodes as a NACK, DTX or D_D for the stream where an ACK is transmitted, ACK misdetection will be counted for that stream. The log will be collected only for the stream where an ACK is transmitted.
3
Test Scenarios

The simulation results will be shown for the scenarios shown in Table 1. It should be noted that there was a typo in the way forward document [1], where in Test Config# 4, the number of active carriers was shown as 3. The number of active carriers should be 2 in order to repeat the HARQ message. The revised numbers are highlighted in Table 1.
Table 1: Test configuration scenarios for 4C-HSDPA HS-DPCCH performance requirements

	Test Config#
	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO Carriers
	HS-DPCCH SF
	Codebook
	Comments

	1
	4
	4
	4
	SF128
	Rel10 DC-MIMO codebook 
	If the NodeB is not capable of MIMO on all 4 active carriers, the maximum supportable number of MIMO carriers is configured and the appropriate codebook subset is chosen for testing. 

	2
	4
	2
	2
	SF128
	Rel10 DC-MIMO codebook repeated 
	

	3
	3
	3
	3
	SF128
	Rel10 DC-MIMO codebook 
	Should be tested only when the NodeB is not capable of simultaneous 4 carrier operation. 

	4
	3
	2
	1
	SF128
	Rel10 DC-MIMO codebook repeated 
	

	5
	3
	3
	0
	SF256
	Rel10 TC-MIMO codebook 
	


4
Simulation Assumptions
We use the simulation assumptions shown in [1]. The reference mesaurement channel shown in Table 2 (in sub-clause A.8 in TS 25.104 [2]) is used in simulation.

Table 2: Reference measurement channel for HS-DPCCH
	Parameter
	Unit

	DPDCH
	DTCH
	Information bit rate
	12.2
	kbps

	
	
	Physical channel
	60
	kbps

	
	
	Repetition rate
	22
	%

	
	DCCH
	Information bit rate
	2.4
	kbps

	
	
	Physical channel
	15
	kbps

	
	
	Repetition rate
	22
	%

	
	Spreading factor
	64
	

	
	Interleaving
	20
	ms

	
	Number of DPDCHs
	1
	

	DPCCH
	Dedicated pilot
	6
	bits/slot

	
	Power control
	2
	bits/slot

	
	TFCI
	2
	bits/slot

	
	Spreading factor
	256
	

	Power ratio of DPCCH/DPDCH
	-2.69
	dB

	Amplitude ratio of DPCCH/DPDCH
	0.7333
	

	Closed loop power control
	OFF
	

	HS-DPCCH repetition
	1
	

	HS-DPCCH power offset to DPCCH
	0
	dB

	HS-DPCCH timing offset to DPCCH
	0
	symbol


In the reference measurement channel, HS-DPCCH power offset to DPCCH is shown as 0 dB in Table 2. This value will be used for RRC configuration. However, it should be noted that true HARQ-ACK power offset shall follow the rule in Table 2b in TS 25.214 [3]. Therefore, in the simulation results that are presented below, the HS-DPCCH power offset has been set to 2 or 4dB depending on the scenario.
5
Simulation Results

5.1
Ideal Simulation Results
In this section, ideal simulation results are provided. The simulation was conducted in the following way: 
Step 1: 

The UE transmits only DPCCH and DPDCH but no HS-DPCCH. Under this setting, a DTX threshold that satisfies a false alarm constraint of at least 1% is obtained for all streams particular Ec/No setting. Note that the power control is turned off. The thresholds are computed for each Ec/No setting.

Step 2:

The UE transmits HS-DPCCH codewords in accordance with the configuration. The same Ec/No settings and the thresholds that were obtained in Step1 are used as parameters in this simulation. Obtain the Ec/No setting that yields a misdetection target of at least 1% for all streams in the configuration.

The Ec/No value obtained in Step 2 is used as the requirement for misdetection. The pilot and date levels for the same Ec/No are used as the requirement for the false alarm.
5.1.1
4 Configured/4 Active/4 MIMO
Table 3: ACK misdetection for 4 Configured/4 Active/4 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-17.0dB
	< 10-2

	Case 1
	-11.2dB
	< 10-2


Table 4: ACK false alarm for 4 Configured/4 Active/4 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-19.8dB
	< 10-2

	Case 1
	-13.9dB
	< 10-2


5.1.2
4 Configured/2 Active/2 MIMO
Table 5: ACK misdetection for 4 Configured/2 Active/2 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-17.5dB
	< 10-2

	Case 1
	-11.9dB
	< 10-2


Table 6: ACK false alarm for 4 Configured/2 Active/2 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-19.5dB
	< 10-2

	Case 1
	-13.8dB
	< 10-2


5.1.3
3 Configured/3 Active/3 MIMO
Table 7: ACK misdetection for 3 Configured/3 Active/3 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-17.2dB
	< 10-2

	Case 1
	-11.6dB
	< 10-2


Table 8: ACK false alarm for 3 Configured/3 Active/3 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-20.0dB
	< 10-2

	Case 1
	-14.4dB
	< 10-2


5.1.4
3 Configured/2 Active/1 MIMO
Table 9: ACK misdetection for 3 Configured/2 Active/1 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-17.9dB
	< 10-2

	Case 1
	-11.9dB
	< 10-2


Table 10: ACK false alarm for 3 Configured/2 Active/1 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-19.8dB
	< 10-2

	Case 1
	-14.0dB
	< 10-2


5.1.5
3 Configured/3 Active/0 MIMO
Table 11: ACK misdetection for 3 Configured/3 Active/0 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-17.6dB
	< 10-2

	Case 1
	-11.9dB
	< 10-2


Table 12: ACK false alarm for 3 Configured/3 Active/0 MIMO

	Propagation Condition
	Received Ec/No
	Required Error Ratio

	Static
	-19.6dB
	< 10-2

	Case 1
	-13.9dB
	< 10-2


5.2
Practical Simulation Results

For practical simulation results to derive the requirements, additional 2 dB in Received Ec/No will be assumed.
6
Applicability of Requirements

To ensure the test coverage for a particular NodeB implementation, if NodeB does not support test configurations in Table 1, the requirements are applicable according to Table 13.
Table 13: Applicability of 4C-HSDPA HS-DPCCH requirements
	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook
	Requirements Applicability1

	4
	4
	0; 1; 2; 3; 4
	SF128
	Rel9 DC-MIMO codebook
	4/4/4 requirements

	3, 4
	2
	2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	4/2/2 requirements

	3, 4
	3
	1; 2; 3
	SF128
	Rel9 DC-MIMO codebook
	3/3/3 requirements

	4
	3
	0
	
	
	

	3, 4
	2
	0; 1
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	3/2/1 requirements

	3
	1; 2; 3
	0
	SF256
	Rel10 TC-MIMO codebook
	3/3/0 requirements

	3, 4
	1
	1
	SF128
	Rel-7 MIMO codebook
	Legacy requirement2

	4
	1
	0
	SF128
	Rel-6 codebook
	Legacy requirement

	Note 1: Test configuration X/Y/Z denotes X number of carriers are configured, Y number of carriers are active, and Z number of carriers are configured as MIMO out of Y carriers.
Note 2: There is no applicable legacy requirement.


7
Conclusions

Based on agreed way forward [1], we have provided ideal and practical link simulation results of HS-DPCCH detection performance for 4C-HSDPA.

Proposal 1: It is proposed that practical simulation results in this contribution be used to derive HS-DPCCH performance requirements for 4C-HSDPA.

Proposal 2: It is proposed to apply the requirements based on Table 13 to ensure the test coverage.

Based on the proposals above, TP to TS 25.104 is presented in Annex.
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---------------------------------------------- Unchanged sections omitted ----------------------------------------------------------
8.10A
Performance of ACK/NACK detection for 4C-HSDPA HS-DPCCH
Performance requirements of HS-DPCCH signaling detection for 4C-HSDPA consist of two parts; ACK false alarm and ACK mis-detection. Requirements for these are 8.10A.1 and 8.10A.2, respectively. Performance requirements are specified for the reference measurement channel of HS-DPCCH and four propagation conditions: static and multi-path fading case 1. The reference measurement channel for HS-DPCCH is defined in Annex A.8. The propagation conditions are defined in Annex B.1 and B.2.
In the reference measurement channel, HS-DPCCH power offset to DPCCH is shown as 0 dB in Table A.8. This value shall be used for RRC configuration. However, true HARQ-ACK power offset shall follow the rule in Table 2b in TS 25.214 [11].

8.10A.1
Performance requirements
8.10A.1.1
ACK false alarm
The probability of ACK false alarm for each stream, P(DTX->ACK) (= false ACK detection for a given stream when no HARQ message is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.17A.
Table 8.17A: Performance requirements for ACK false alarm

	Test Configuration1
	Propagation condition
	Received Ec/N0 [dB] (Test condition)

For BS with Rx Diversity
	Required error ratio

	
	
	ACK
False Alarm
	ACK
Mis-detection
	

	4/4/4
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	4/2/2
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/3/3
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/2/2
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/3/0
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	Note 1: Test configuration X/Y/Z denotes X number of carriers are configured, Y number of carriers are active, and Z number of carriers are configured as MIMO out of Y carriers.

Note 2: Required error ratio will be measured on each stream.


8.10A.1.2
ACK mis-detection

The probability of ACK mis-detection for each stream, P(ACK->NACK, DTX or D_D) (= mis-detected when ACK is transmitted) shall not exceed the required error ratio for the Ec/N0 specified in Table 8.17B.
Table 8.17B: Performance requirements for ACK mis-detection
	Test Configuration1
	Propagation condition
	Received Ec/N0 [dB] (Test condition)

For BS with Rx Diversity
	Required error ratio

	
	
	ACK
False Alarm
	ACK
Mis-detection
	

	4/4/4
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	4/2/2
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/3/3
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/2/2
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	3/3/0
	Static
	
	
	< 10-2

	
	Case 1
	
	
	< 10-2

	Note 1: Test configuration X/Y/Z denotes X number of carriers are configured, Y number of carriers are active, and Z number of carriers are configured as MIMO out of Y carriers.

Note 2: Required error ratio will be measured on each stream.


8.10A.2
Applicability of requirements

The requirements shown in Table 8.17A and Table 8.17B are applicable according to Table 8.17C.
Table 8.17C: Applicability of 4C-HSDPA HS-DPCCH requirements
	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook
	Requirements Applicability1

	4
	4
	0; 1; 2; 3; 4
	SF128
	Rel9 DC-MIMO codebook
	4/4/4 requirements

	3, 4
	2
	2
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	4/2/2 requirements

	3, 4
	3
	1; 2; 3
	SF128
	Rel9 DC-MIMO codebook
	3/3/3 requirements

	4
	3
	0
	
	
	

	3, 4
	2
	0; 1
	SF128
	Rel9 DC-MIMO codebook

Repeated across half-slots
	3/2/1 requirements

	3
	1; 2; 3
	0
	SF256
	Rel10 TC-MIMO codebook
	3/3/0 requirements

	3, 4
	1
	1
	SF128
	Rel-7 MIMO codebook
	Legacy requirement2

	4
	1
	0
	SF128
	Rel-6 codebook
	Legacy requirement

	Note 1: X/Y/Z denotes X number of carriers are configured, Y number of carriers are active, and Z number of carriers are configured as MIMO out of Y carriers
Note 2: There is no applicable legacy requirement.


------------------------------------------------------------- End of change ------------------------------------------------------------
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