Release 7
568
3GPP TS 34.121-1 V7.1.0 (2006-06)


10
Performance requirement (E-DCH)

10.1
General

The performance requirements for the UE in this subclause are specified for the propagation conditions specified in Annex D.2 and the Downlink Physical channels specified in Annex E.3.3.

Unless otherwise stated, the UE output power for the tests shall be greater than -10dBm.

Note: If tests are performed with maximum UE output power it is known that this may cause a good UE to fail at least for tests in section 10.4. 
10.2
Detection of E-DCH HARQ ACK Indicator Channel (E-HICH)

10.2.1
Single link performance

10.2.1.1
Definition and applicability  

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in different multi-path fading environments are determined by the missed ACK and false ACK values. The requirements and this test apply to Release 6 and later releases for all types of UTRA for the FDD UE  that support E-DCH and HSDPA. 

Table 10.2.1.1: Table of applicability for tests
	hybrid ARQ acknowledgement indicator is transmitted using
	Test
	UE capability
	Applicability of test

	3 consecutive slots
	1
	Support is optional 
	Tested, if supported

	12 consecutive slots
	2
	Support is mandatory
	Tested


10.2.1.2
Minimum requirement

For the parameters specified in Table 10.2.1.2.1 the average downlink E-HICH Ec/Ior power ratio shall be below the specified value for the missed ACK probabilities in Table 10.2.1.2.2 and 10.2.1.2.3. For the parameters specified in Table 10.2.1.2.1 the false ACK probability shall be below the specified value in Table 10.2.1.2.4 and 10.2.1.2.5.  

Table 10.2.1.2.1: Parameters for E-HICH – Serving E-DCH cell
	Parameter
	Unit
	Missed ACK
	False ACK
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	E-HICH signalling pattern 
	-
	100% ACK
	100% DTX


Table 10.2.1.2.2: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB)
	Missed ACK probability

	1
	VA30
	-28.3
	0
	0.01


Table 10.2.1.2.3: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH

[image: image5.wmf]/

cor

EI

 (dB)
	
[image: image6.wmf]ˆ

/

oroc

II

 (dB)
	Missed ACK probability

	2
	VA30
	-35.1
	0
	0.01


Table 10.2.1.2.4: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	False ACK probability

	3
	VA30
	0
	0.5


Table 10.2.1.2.5: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – single link
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	False ACK probability

	4
	VA30
	0
	0.5


The reference for this requirement is TS 25.101 [1] clause 10.2.1
10.2.1.3
Test purpose

To verify that  the average probability for  missed ACK and false ACK do not exceed the specified values.
10.2.1.4
Method of test

10.2.1.4.1
Initial conditions

Note:
This test is incomplete


Test environment: normal; see clauses G.2.1 and G.2.2. 


Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS and AWGN noise source and fading simulator to the UE antenna connector as shown in figure Figure A.10.
2)
Set the test parameters for the missed ACK test and the false ACK test as specified in table 10.2.1.2.6. 

3)
The UL Reference Measurement Channel parameters are defined in Annex C.11

4)
The UE is switched on.

5)
Enter the UE into HSDPA( HSUPA loopback  mode [FFS] and start the loopback test. See TS 34.108 [3] and TS 34.109 [4]. This way the UE is configured to transmit a data stream on the E-DPDCH with E-DPCCH.
6)
Switch on the fading simulator.
10.2.1.4.2
Procedure

Note:
Step 1 to 9 cover the missed ACK test

1.
Start the test with the 10ms TTI according to Table 10.2.1.2.8 (Test 2)
2.
Match the absolute grant and the HSDPA throughput such that the UE’s resources are exhausted: UE signals Happy Bit = 0.
3.
The relative grant is set to “HOLD”. Hold corresponds to DTX. This way there is no E-RGCH-power.  The SS shall compensate the transport format back to that in step 2, if the UE changes the transport format due to false E-RGCH detection
4.
In the test Missed ACK the SS responds with 100% ACK.

5.
The SS shall discriminate between


(1) new data is a sign for ACK, received by the UE


(2) retransmission is a sign for NACK, received by the UE


DTX, received by the UE, is interpreted as NACK to higher layer and causes retransmission and is interpreted as in (2).


If the UE transmitts on the the E-DPDCH with E-DPCCH a retransmission, the ACK from the SS was received as NACK or DTX by the UE. This is counted as missed(ACK).

If the UE transmitts on the the E-DPDCH with E-DPCCH new data, the ACK from the SS was received as ACK  by the UE. This is counted as correct ACK.
6.
Continue until statistical significance according to Annex F.6 [TBD] is achieved.
7.
If the number of retransmissions reaches the maximum number of retransmissions  due to several false or missed ACK detections in series, the first new data on  the E-DPDCH with E-DPCCH are not the consequence of ACK. This case is  not counted as sample. 

8.
Repeat step 2 to 7 for TTI =2ms Table 10.2.1.2.7: (Test 1)
Note:
Step 9 to 15 cover the false ACK test

9.
Start the test with the 10 ms TTI according to Table 10.2.1.2.10 (Test 4)

10.
Re-use step 2 to 3

11.
In the test false ACK the SS responds with 100% DTX.

12.
The SS shall discriminate between


(1) new data is a sign for ACK, received by the UE


(2) retransmission is a sign for NACK or DTX, received by the UE . The later is interpreted as NACK to higher layer and causes retransmission.


If the UE transmitts on the the E-DPDCH with E-DPCCH new data, the DTX from the SS was received as ACK  by the UE. This is counted as false(ACK )     If the UE transmitts on the the E-DPDCH with E-DPCCH retransmission, the DTX from the SS was received as DTX or NACK by the UE. This is counted as correct reception.
13.
Continue until statistical significance according to Annex F.6 [TBD] is achieved.

14.
The number of retransmissions will reach the maximum number of transmissions due to several retransmissions in series. The first new data on  the E-DPDCH with E-DPCCH are not the consequence of ACK received by the UE. This case  is not counted as sample.  
15.
Repeat step 10 to 14 for TTI =2ms according to Table 10.2.1.2.9 (Test 3)  
Specific Message Contents
	Information Element
	Value/remark

	          - E-DCH Transmission Time 
	10 ms (Test 2 and 4), 2ms (Test 1 and 3) 

	E-DCH MAC-d flow maximum number of  retransmissions
	15 (max)

	E-DCH info
	

	      - Happy bit delay condition
	10 ms (Test 2 and 4), 2ms (Test 1 and 3)  (indication of exhausted resources on frame basis)


10.2.1.5.
Test requirements

Table 10.2.1.2.6: Test Parameters for E-HICH – Serving E-DCH cell
	Parameter
	Unit
	Missed ACK
	False ACK
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-9.9

	E-HICH signalling pattern 
	-
	100% ACK
	100% DTX


Table 10.2.1.2.7: Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB)
	Missed ACK probability

	1
	VA30
	-28.2
	0.6
	0.01


Table 10.2.1.2.8: Test requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB)
	Missed ACK probability

	2
	VA30
	-35.0
	0.6
	0.01

	
	
	
	
	


Table 10.2.1.2.9: Test requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	False ACK probability

	3
	VA30
	0.6
	0.5


Table 10.2.1.2.10: Test requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – single link
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	False ACK probability

	4
	VA30
	0.6
	0.5


To pass the test,


the ratio (missed(ACK) / all valid ACKs, sent) ≤ 0.01 and
the ratio (false(ACK) /(all valid DTX, sent)) ≤ 0.5   

NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

10.3
Detection of E-DCH Relative Grant Channel (E-RGCH) 

10.3.1
Single link performance

10.3.1.1
Definition and applicability

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-path fading environment is determined by the missed UP/DOWN and missed HOLD. The requirements and this test apply to Release 6 and later releases for all types of UTRA for the FDD UE  that support E-DCH and HSDPA.
Note:
The fail cases for Up are Down (erroneous detection) and Hold (missed detection).

The fail cases for Down are Up and Hold. TS 25.101 designated this test “Missed Up/Down”. It is assumed that the minimum requirements apply for  both fail cases erroneous and missed detection.

Table 10.3.1.1: Table of applicability for tests

	hybrid ARQ acknowledgement indicator is transmitted using….. 
	Test
	UE capability
	Applicability of test

	3 consecutive slots
	1
	Support is optional 
	Tested, if supported

	12 consecutive slots
	2
	Support is mandatory
	Tested


10.3.1.2
Minimum requirement
For the parameters specified in Table 10.3.1.2.1 the average downlink E-RGCH Ec/Ior power ratio shall be below the specified value for the missed UP/DOWN probabilities in Table 10.3.1.2.2 and 10.3.1.2.3.

For the parameters specified in Table 10.3.1.2.1 the missed HOLD probability shall be below the specified value in Table 10.3.1.2.4 and 10.3.1.2.5.

Table 10.3.1.2.1: Parameters for E-RGCH – Serving E-DCH cell
	Parameter
	Unit
	Missed UP/DOWN
	Missed HOLD
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	E-RGCH signalling pattern 
	-
	50% UP

50% DOWN
	100% HOLD




Table 10.3.1.2.2: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB)
	Missed UP/DOWN probability

	1
	VA30
	-24.4
	0
	0.05/0.05


Table 10.3.1.2.3: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB)
	Missed UP/DOWN probability

	2
	VA30
	-31
	0
	0.05/0.05


Table 10.3.1.2.4: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	3
	VA30
	0
	0.1


Table 10.3.1.2.5: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	4
	VA30
	0
	0.1


The reference for this requirement is TS 25.101 [1] clause 10.3.1

10.3.1.3
Test purpose

To verify that average probability for  missed up down and average probability for missed hold do not exceed specified values.
10.3.1.4
Method of test

10.3.1.4.1
Initial conditions

Note:
This test is incomplete

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS and AWGN noise source and fading simulator to the UE antenna connector as shown in figure Figure A.10.
2)
The UL Reference Measurement Channel parameters are defined in Annex C.11
3)
Set the test parameters for the missed up down test and the missed hold test as specified in table 10.3.2.6.  Set the fading conditions to VA 30

4)
The UE is switched on. 
5)
Enter the UE into HSDPA( HSUPA loopback  mode [FFS] and start the loopback test. See TS 34.108 [3] and TS 34.109 [4]. This way the UE is configured to transmit a datastream on the E-DPDCH with E-DPCCH
6)
The fading simulator is switched on.
10.3.1.4.2
Procedure

Note:
Step 1 to 12 cover the missed up down test

Start the test with the 10 ms TTI according to Table 10.3.1.2.8 (Test 2)
1)
Match the Absolute Grant and the HSDPA throughput such that the UE’s resources are exhausted: UE signals Happy Bit = 0. This must be the case, even when the UL datarate varies due to relative grants.

2)
Upon reception of every E-DPCCH and E-DPDCH, the SS signals  always “DTX” on the E-HICH. This way there is no E_HICH power. Nevertheless the UE will transmit new data, since “E-DCH MAC-d flow maximum number of  retransmissions” is set to 0.

3)
Upon reception of the E-DPCCH and E-DPDCH, the SS signals “down” on the E-RGCH

4)
The SS reads the  E-TFCI, signalled on the E-DPCCH, corresponding to that “down”

5)
If the UE increases or holds the transport format upon a “down” command, count a missed(down).

However, should the UE decrease the transport format upon a down command, this my be a correct detection or it may be the consequence of free resources. Free resources are signalled by the Happy Bit = 1. The corresponding block is not counted as sample. After such an invalid sample the actual transport format is the reference for the next step.

6)
The SS signals “up” on the E-RGCH

7)
The SS reads the E-TFCI, signalled on the E-DPCCH corresponding to that “up”.

8)
If the UE decreases or holds the transport format upon an “up” command, count a missed(up).

However, should the UE decreases  the transport format upon an up command, this my be a missed or an erroneous detection or it may be the consequence of free resources. Free resources are signalled by the Happy Bit = 1. The corresponding block is not counted as sample. After such an event the actual transport format is the reference for the next step.

9)
Repeat  the “down-up” cycle in step 3 to 8, such that statistical significance according to Annex F.6 [TBD] is achieved for up and down seperately.

10)
If one counter  reaches the pass criterion, this counter is stopped and the remaining counter is continued. The missed up down test is decided pass, if the last counter reaches pass. The missed up down test is decided fail, if the first counter reaches fail.
11)
If the transport format reaches the upper or lower limit due to false E-RGCH detections, adjust it back to that , set in step 1. The compensation steps are not counted as samples. 

12)
Repeat the Missed Up down test for TTI 2ms according to Table 10.3.1.2.7 (Test 1). 

Note:
Step 13 to 20 cover the Missed Hold test:

Start the test with the 10 ms TTI according to Table 10.3.1.2.10 (Test 4)

13)
Hold on  E-RGCH is indicated by DTX from the SS. 

14)
Match the Absolute grant and the HSDPA throughput such that the UE’s resources are exhausted: TheUE signals Happy Bit = 0.  This must be the case, even when the UL datarate varies due to relative grants.

15)
The SS signals “DTX” on the E-RGCH

16)
The SS reads the E-TFCI, signalled on the E-DPCCH corresponding to that “DTX”. 

17)
If the UE increases or decreasess the transport format upon a “DTX” command, record a missed(hold).

However, should the UE decrease the transport format upon a DTX, this may be a false detection or it may be the consequence of free resources. Free resources are signalled by the Happy Bit = 1. The corresponding block is not counted as sample.

18)
Upon a missed (up or down) or upon a step down due to Happy Bit = 1, the SS shall compensate the transport format/ back to the one in Step 14. The compensation steps are not counted as samples.

19)
Repeat step 14 to 17, such that statistical significance according to Annex F.6 [TBD] is achieved.

20)
Repeat the Missed Hold  test for TTI 2ms according to Table 10.3.1.2.9 (Test 3) 

Specific Message Contents
	Information Element
	Value/remark

	          - E-DCH Transmission Time 
	10 ms (Test 2 and 4), 2ms (Test 1 and 3) 

	E-DCH MAC-d flow maximum number of  retransmissions
	0

	E-DCH info
	

	      - Happy bit delay condition
	10 ms (Test 2 and 4), 2ms (Test 1 and 3)  (indication of exhausted resources on frame basis)

	      - E-DCH minimum set E-TFCI
	Not Present in RGCH performance tests, all E-TFCs should be in the selection process)

	      - Reference E-TFCIs
	4 E-TFCIs ( FFS: Reference TFCIs should be reviewed regarding Power steps)


10.3.1.5
Test requirements

Table 10.3.1.2.6: Test Parameters for E-RGCH – Serving E-DCH cell
	Parameter
	Unit
	Missed UP/DOWN
	Missed HOLD
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-9.9

	E-RGCH signalling pattern 
	-
	50% UP

50% DOWN
	100% HOLD




Table 10.3.1.2.7: Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB)
	Missed UP/DOWN probability

	1
	VA30
	-24.3
	0.6
	0.05/0.05


Table 10.3.1.2.8: Test requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB)
	Missed UP/DOWN probability

	2
	VA30
	-30.9
	0.6
	0.05/0.05

	
	
	
	
	


Table 10.3.1.2.9: Test requirement for Missed HOLD when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	3
	VA30
	0.6
	0.1


Table 10.3.1.2.10: Test requirement for Missed HOLD when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell
	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	4
	VA30
	0.6
	0.1

	
	
	
	


To pass the test,


the ratio (missed(down) / all valid down commands, sent) <= 0.05   and


the ratio (missed(up) / all valid up commands, sent) <= 0.05    and


the ratio (missed(hold) / all DTX from the SS) <= 0.1

NOTE :
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

10.4
Demodulation of E-DCH Absolute Grant Channel (E-AGCH)

10.4.1
Single link performance 

10.4.1.1
Definition and applicability

The receive characteristics of the E-DCH Absolute Grant Channel (E-AGCH) in multi-path fading environment is determined by the missed detection probability. The requirements and this test apply to Release 6 and later releases for all types of UTRA for the FDD UE  that support HSDPA and E-DCH.

Note:
This test is incomplete.

10.4.1.2
Minimum requirement

For the parameters specified in Table 10.4.1.1 the average downlink E-AGCH Ec/Ior power ratio shall be below the specified value for the missed detection probability in Table 10.4.1.2.
Table 10.4.1.1: Test parameters for E-AGCH detection – single link
	Parameter
	Unit
	Missed detection
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	E-AGCH information
	-
	Varying SG

	E-AGCH TTI length
	ms
	10


Table 10.4.1.2: Minimum requirement for E-AGCH detection – single link
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-AGCH
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	Miss detection probability

	1
	VA30
	-23.2
	0
	0.01


10.4.1.3
Test Purpose

The aim of the test is to verify that the missed detection probability of the E-AGCH channel does not exceed 0.01.

10.4.1.4
Method of test

10.4.1.4.1
Initial conditions

Test environment: normal; see clause G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4

1)
Connect the SS and AWGN noise source and fading simulator to the UE antenna connector as shown in Figure A.10.
2)
The UL Reference Measurement Channel parameters are defined in Annex C.11.

3)
Set the test parameters for the missed detection  test as specified in Table 10.4.1.3. Setup the fading simulator as per the fading condition, which is described in Table 10.4.1.2.

4)
Relative Grant shall not be transmitted on the E-RGCH and only Absolute Grant sent on E-AGCH will affect the Serving Grant (SG).

5)
The value of Absolute Grant Scope shall be set  to the 0.

6)
Only Primary E-RNTI shall be configured.

7)
The E-TFCI index is used according to the 10ms TTI Table 0 in TS25.321[13].
8)
The UE is switched on. 
9)
Enter the UE into HSDPA/ HSUPA loopback mode and start the loopback test [FFS]. See TS34.108[3] and TS34.109[4] for details regarding loopback test mode for HSDPA and E-DCH.

10)
Switch on the fading simulator

10.4.1.4.2
Procedure

1)
Set the initial Absolute Grant by matching it with HSDPA throughput such that the UE’s resources are not exhausted.

2)
The SS shall signal 100% ACK on the E-HICH for all processes.

3)
The SS shall signal the Absolute Grants according to the E-AGCH information sequence as defined in Table 10.4.1.3.
4)
The SS shall analyse the E-TFCI transmitted on the E-DPCCH for each E-DCH TTI to determine if a missed detection event has occurred by correlating the detected E-TFCIs with the expected E-TFCIs corresponding to the absolute grant sequence sent on E-AGCH. If the expected E-TFC is not detected by the SS, record a missed detection event. 

5)
The test shall be run such that statistical significance according to Annex F.6 [TBD] is achieved.
10.4.1.5
Test Requirements

The missed detection probability shall not exceed to the values specified in Table 10.4.1.2.

The missed detection probability = the ratio of (missed detection event)/ (all detected E-TFCI event) ≤ 0.01.

Table 10.4.1.3 define the primary level settings including test tolerance and test parameters for the test.

Table 10.4.1.3: Test parameters for E-AGCH detection – single link
	Parameter
	Unit
	Missed detection
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-9.9

	E-AGCH information
	
	Varying SG: Exact sequence is TBD

	E-AGCH TTI length
	ms
	10
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