Page 1



3GPP TSG-RAN WG5 Meeting#60
(
 R5-133879
Porto, Portugal, 5 Aug -9 Aug 2013

	CR-Form-v10

	CHANGE REQUEST

	

	(

	34.121-1
	CR
	1519
	(

rev
	-
	(

Current version:
	11.0.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Addition of CDP and ILPC test cases for UL CLTD

	
	

	Source to WG:
(

	Qualcomm Inc.

	Source to TSG:
(

	RAN5

	
	

	Work item code:
(

	HSPA_UL_TxDiv-UEConTest
	
	Date: (

	2013-07-25

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	UL Transmit diversity WP has requirements for Code domain power and ILPC to be tested with UL CLTD.Latest version of TS 34.121-1 11.0.0 don’t have these test cases defined.

	
	

	Summary of change:
(

	Adding new test cases:5.2EC,5.2ED,5.4.2C and 5.4.2D in chapter 5  to verify code domain power and ILPC requirements for UL CLTD.


	
	

	Consequences if 
(

not approved:
	Work item for UL CLTD will not be complete.

	
	

	Clauses affected:
(

	5.2EC,5.2ED,5.4.2C and 5.4.2D

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS/TR .34.121-2.. CR .R5-133317.. 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	This is a update to R5-133318 and is the outcome of 1 revision of the document.

R5-133318 ( R5-133879

This is the first revision of R5-133318.
    Added reference to UL CLTD call procedure

    Code domain power calculation for TC 5.2EC and 5.2ED is FFS.


[Many Sections are skipped here]
5.2EA
UE Relative Code Domain Power Accuracy for DC-HSUPA with 16QAM

5.2EA.1
Definition and applicability

The requirement and corresponding measurements apply to each individual carrier when the total power in each of the assigned carriers is equal to each other. 

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers in a carrier relative to the total power of all active codes in that carrier. When the UE uses 16QAM modulation on any of the uplink code channels in a carrier the IQ origin offset power measured in that carrier shall be removed from the Measured CDP ratio in that carrier; however, the removed relative IQ origin offset power (relative carrier leakage power) measured in that carrier also has to satisfy the applicable requirement in that carrier. The measure of accuracy is the difference between two dB ratios measured per carrier configured on the uplink:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where

Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))

Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes in each carrier and is derived from beta factors. The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal in each carrier and of noise in the signal that falls on inactive codes.

The reference measurement channels for the requirements in this subclause are provided in subclause C.2.7 with additional parameters as specified in Table C.11A.1.2.

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support Dual Cell E-DCH 16QAM UE capability category 9.

5.2EA.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2EA.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

Table 5.2EA.1: UE Relative CDP accuracy, HS-DPCCH and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5

	-20 dB to ≥ -30 dB
	±3.0


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3A.

5.2EA.3
Test purpose

To verify that the UE relative code domain power accuracy meets the requirements given in table 5.2EA.4.

5.2EA.4
Method of test

5.2EA.4.1
Initial conditions

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 (node B emulator) to the UE antenna connector as shown in figure A.41.

2)
The UL Reference Measurement Channel and parameters are specified in Annex C.2.7 and C.11A. The DL Reference Measurement Channel (FRC H-SET 3A, QPSK) is specified in C.8.1.1.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.14 with the exceptions in the RADIO BEARER SETUP message as specified in Table 5.2EA.2. RF parameters are set up according to table E.5A.1A. Settings for the serving cell are defined in table 5.2EA.3.

4)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2EA.2: Contents of RADIO BEARER SETUP message: AM or UM (DC-HSUPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2


Table 5.2EA.3: Settings for the serving cell during the measurement of
UE Relative Code Domain Power Accuracy for DC-HSUPA with 16QAM

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2BA.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, 5.2.3.1.2.


5.2EA.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11A.1.2.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Generate suitable TPC commands to each individual carrier from the SS to set the total power in each of the assigned carriers to be equal to each other within 1.7 dB and the total output power of the UE to be in the range 15dBm 2dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11A.1.2. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0. This test step is expected to keep the total power in each of the assigned carriers to be equal to each other within 1.7 dB and the total output power of the UE to be in the range 15dBm 2dB during the relative code domain power measurements performed at next step.

6)
Measure the relative code domain power of each active code on each uplink frequency. Each measurement is made over one timeslot. 

5.2EA.5
Test requirements

For all UE relative code domain power nominal ratios given in table 5.2EA.4 the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2EA.5.

Table 5.2EA.4: UE relative code domain power nominal ratios

	Expected Relative Code Domain Power in dB

	Primary Uplink Frequency
	Secondary Uplink Frequency

	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH codes 1 and 2 (2xSF2)
	E-DPDCH codes 3 and 4 (2xSF4)
	DPCCH
	E-DPCCH
	E-DPDCH codes 1 and 2 (2xSF2)
	E-DPDCH codes 3 and 4 (2xSF4)

	-24.0
	-21.9
	-15.9
	-4.9
	-7.9
	-23.9
	-15.9
	-4.9
	-7.9


Table 5.2EA.5: UE relative code domain power accuracy test requirements,
HSDPA and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.7

	-10 dB to ≥ -15 dB
	±2.3

	-15 dB to ≥ -20 dB
	±2.9

	-20 dB to ≥ -30 dB
	±3.5


NOTE 1:
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.

NOTE 2:
For the measurement points in which UE uses 16QAM modulation the correction factor in the measurements  shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

5.2EB
FFS
5.2EC
UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH with 16QAM for UL CLTD activation state 1.
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Message contents are FFS

· Test procedure, test tolerances may need an update.

· Update of Annexure is FFS
· Code domain power calculation is FFS.
5.2EC.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. When the UE uses 16QAM modulation on any of the uplink code channels the IQ origin offset power shall be removed from the Measured CDP ratio; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement. The measure of accuracy is the difference between two dB ratios:


UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The requirements apply for Release 11 and later releases for all types of UTRA for the FDD UE that support E-DCH 16QAM UE capability category 7 and UL CLTD.
5.2EC.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2EC.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.
For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy specified in table 5.2CB.1 applies at each transmit antenna connector.
Table 5.2EC.1: UE Relative CDP accuracy, HS-DPCCH and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5

	-20 dB to ≥ -30 dB
	±3.0


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3C.

5.2EC.3
Test purpose

To verify that the UE relative code domain power accuracy for UL CLTD activation state 1  meets the requirements given in table 5.2EC.6.

5.2EC.4
Method of test

5.2EC.4.1
Initial conditions

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 (node B emulator) to the UE antenna connector as shown in figure FFS.

2)
The UL Reference Measurement Channel and the DL Fixed Reference Channels (FRC H-Set 1,16QAM) are specified in Annex FFS. The payload of the transport block for the DL Fixed Reference Channels shall be PRBS data.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.17 with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table FFS and each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up according to FFS. Settings for the serving cell are defined in table 5.2E.4. Uplink SRB for DCCH mapped on E-DCH and downlink SRB for DCCH on DCH. E-DCH is configured with 2ms TTI.
4)  SS sends a HS-SCCH order activating UL_CLTD activation state 1.

5)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2EC.2: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-test 1

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPCCH info
	

	     - E-DPDCH power interpolation
	FALSE

	    - E-DPDCH info
	

	      - E-TFCI Table Index
	2

	      - Reference E-TFCIs
	3 E-TFCIs

	        - Reference E-TFCI
	105

	        - Reference E-TFCI PO
	12

	        - Reference E-TFCI
	116

	        - Reference E-TFCI PO
	14

	        - Reference E-TFCI
	127

	        - Reference E-TFCI PO
	16

	      - Max Channelisation Codes
	SF4x2 and SF2x2


Table 5.2EC.3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	         - ACK
	Value used in test: see Table C.11.1.4

	         - NACK
	Value used in test: see Table C.11.1.4

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	    - E-DPCCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11.1.4

	     - E-TFC Boost Info
	

	          - E-TFCI boost
	Value used in test: see Table C.11.1.4

	          - Delta T2TP
	12 dB

	    - UL 16QAM settings
	

	      - BetaEd gain E-AGCH table selection
	0

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11.1.4


Table 5.2EC.4: Settings for the serving cell during the measurement of UE Relative Code Domain Power Accuracy with HS-DPCCH and E-DCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2E.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.2EC.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11.1.4.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Generate suitable TPC commands from the SS to set the output power of the UE to be in the range 15 dBm ± 2 dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1.4. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

6)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1.4 and alternating between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-DPDCH(s) with a level corresponding to the sending of Scheduling Information every other 2ms E-DCH TTI as shown in Figure 5.2EC.1.
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Figure 5.2EC.1: Transmit power profile showing measurement points

7)
Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2EC.1 at each transmit antenna connector. Each measurement is made over one timeslot. Measurement point 1 is the last timeslot before TTI1. Measurement point 2 is the first timeslot of TTI1 and measurement point 3 is the first timeslot of TTI2. The 25 us transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code domain power for each active code at each point is defined in table 5.2EC.5. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2EC.6.

5.2EC.5
Test requirements

For all UE relative code domain power nominal ratios given in table 5.2EC.5 ≥ -30 dB the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2EC.6.
For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy applies at each transmit antenna connector.
Table 5.2EC.5: UE relative code domain power nominal ratios
FFS
Table 5.2EC.6: UE relative code domain power accuracy test requirements,
HSDPA and E-DCH with 16QAM
FFS
NOTE 1:
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 FFS and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause FFS.

NOTE 2:
For the measurement points in which UE uses 16QAM modulation the correction factor in the measurements shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

5.2ED
UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH with 16QAM for UL CLTD activation state 2 and 3.
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Message contents are FFS

· Call Setup procedure, test procedure, test tolerances may need an update.

· Update of Annexure is FFS
· Code domain power calculation is FFS.
5.2ED.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. When the UE uses 16QAM modulation on any of the uplink code channels the IQ origin offset power shall be removed from the Measured CDP ratio; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement. The measure of accuracy is the difference between two dB ratios:


UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The requirements apply for Release 11 and later releases for all types of UTRA for the FDD UE that support E-DCH 16QAM UE capability category 7 and UL CLTD.

5.2ED.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2ED.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

For UE configured in UL CLTD activation state 2 or activation state 3, the relative code domain power accuracy specified in table 5.2ED.1 applies at the active transmit antenna connector.

Table 5.2ED.1: UE Relative CDP accuracy, HS-DPCCH and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5

	-20 dB to ≥ -30 dB
	±3.0


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3C.

5.2ED.3
Test purpose

To verify that the UE relative code domain power accuracy for UL CLTD activation state 2 and 3 meets the requirements given in table 5.2ED.6.

5.2ED.4
Method of test

5.2ED.4.1
Initial conditions

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 (node B emulator) to the UE antenna connector as shown in figure FFS.

2)
The UL Reference Measurement Channel and the DL Fixed Reference Channels (FRC H-Set 1,16QAM) are specified in Annex FFS. The payload of the transport block for the DL Fixed Reference Channels shall be PRBS data.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.17 with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table FFS and each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up according to table FFS. Settings for the serving cell are defined in table 5.2ED.4. Uplink SRB for DCCH mapped on E-DCH and downlink SRB for DCCH on DCH. E-DCH is configured with 2ms TTI.

4)  SS sends a HS-SCCH order activating UL_CLTD activation state 2.

5)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2ED.2: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-test 1

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPCCH info
	

	     - E-DPDCH power interpolation
	FALSE

	    - E-DPDCH info
	

	      - E-TFCI Table Index
	2

	      - Reference E-TFCIs
	3 E-TFCIs

	        - Reference E-TFCI
	105

	        - Reference E-TFCI PO
	12

	        - Reference E-TFCI
	116

	        - Reference E-TFCI PO
	14

	        - Reference E-TFCI
	127

	        - Reference E-TFCI PO
	16

	      - Max Channelisation Codes
	SF4x2 and SF2x2


Table 5.2ED.3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	         - ACK
	Value used in test: see Table C.11.1.4

	         - NACK
	Value used in test: see Table C.11.1.4

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	    - E-DPCCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11.1.4

	     - E-TFC Boost Info
	

	          - E-TFCI boost
	Value used in test: see Table C.11.1.4

	          - Delta T2TP
	12 dB

	    - UL 16QAM settings
	

	      - BetaEd gain E-AGCH table selection
	0

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11.1.4


Table 5.2ED.4: Settings for the serving cell during the measurement of UE Relative Code Domain Power Accuracy with HS-DPCCH and E-DCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2E.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.2ED.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11.1.4.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Generate suitable TPC commands from the SS to set the output power of the UE to be in the range 15 dBm ± 2 dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1.4. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

6)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1.4 and alternating between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-DPDCH(s) with a level corresponding to the sending of Scheduling Information every other 2ms E-DCH TTI as shown in Figure 5.2ED.1.
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Figure 5.2ED.1: Transmit power profile showing measurement points

7)
Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2ED.1 at the active transmit antenna connector. Each measurement is made over one timeslot. Measurement point 1 is the last timeslot before TTI1. Measurement point 2 is the first timeslot of TTI1 and measurement point 3 is the first timeslot of TTI2. The 25 us transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code domain power for each active code at each point is defined in table 5.2ED.5. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2ED.6.
8) SS sends a HS-SCCH order activating UL_CLTD activation state 3

9) Repeat step 1 to 7 for activation state 3.
5.2ED.5
Test requirements

For all UE relative code domain power nominal ratios given in table 5.2ED.5 ≥ -30 dB the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2ED.6.

For UE configured in UL CLTD activation state 2 or activation state 3, the relative code domain power accuracy applies at the active transmit antenna connector.

Table 5.2ED.5: UE relative code domain power nominal ratios
FFS
Table 5.2ED.6: UE relative code domain power accuracy test requirements,
HSDPA and E-DCH with 16QAM
FFS
NOTE 1:
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 FFS and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause FFS.

NOTE 2:
For the measurement points in which UE uses 16QAM modulation the correction factor in the measurements shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

5.4.2
Inner Loop Power Control in the Uplink

5.4.2.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

The requirements and this test apply to all types of UTRA for the FDD UE.

5.4.2.2
Minimum requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1 dB, 2 dB and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

a)
The transmitter output power step due to inner loop power control shall be within the range shown in table 5.4.2.1.

b)
The transmitter aggregate output power step due to inner loop power control shall be within the range shown in table 5.4.2.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25 µs before the slot boundary to 25 µs after the slot boundary.

Table 5.4.2.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5
	+1,5
	+1
	+3
	+1,5
	+4,5

	0
	-0,5
	+0,5
	-0,5
	+0,5
	-0,5
	+0,5

	-1
	-0,5
	-1,5
	-1
	-3
	-1,5
	-4,5


Table 5.4.2.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8
	+12
	+16
	+24
	+16
	+26

	0
	-1
	+1
	-1
	+1
	-1
	+1

	-1
	-8
	-12
	-16
	-24
	-16
	-26

	0,0,0,0,+1
	+6
	+14
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6
	-14
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in clause 5.2.2.

NOTE:
3 dB inner loop power control steps are only used in compressed mode.

The reference for this requirement is TS 25.101 [1] clause 6.4.2.1.1.

The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2.3
Test purpose

-
To verify that the UE inner loop power control size and response is meet to the described value shown in clause 5.4.2.2.

-
To verify that TPC_cmd is correctly derived from received TPC commands.

An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control over the power range bounded by the Min power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement (clause 5.4.3.5).

The Max power threshold for test is defined as the Measured Maximum output power of the UE in the relevant Step of the test (using the same method as in clause 5.2.4.2 step 2) minus the Test Tolerance specified for test 5.2 Maximum Output Power in table F.2.1.

For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.
5.4.2.4
Method of test

5.4.2.4.1
Initial conditions

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 to the UE antenna connector as shown in figure A.1.

2)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.2, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

Table 5.4.2.4.1: Contents of RADIO BEARER SETUP message: AM or UM

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm 2


3)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.4.2.4.2
Procedure
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Figure 5.4.2.4 Inner Loop Power Control Test Steps

1)
Before proceeding with paragraph (2) (Step A) below, set the output power of the UE to be in the range -10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:

-
no sets of 5 consecutive "0" or "1" commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "0" commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "1" commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110

3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.

5)
Step D: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of the message is specified in the table 5.4.2.4.2.A. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

6)
Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.

7)
Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

8)
Step G: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). Contents of the message is specified in the table 5.4.2.4.2.B. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75 (note 1) TPC commands with the value 0.

9)
Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.

10)
During steps A to H the mean power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the mean power is not required in slots after the 10th slot after the mean power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the mean power is not required in slots after the 10th slot after the mean power has fallen below the minimum power threshold.


The transient periods of 25 µs before each slot boundary and 25 µs after each slot boundary shall not be included in the power measurements.

NOTE 1:
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2.4. 

NOTE 2:
In order to make it more practical to measure the entire power control dynamic range (between min power threshold and max power threshold with suitable margins), it is permissible to segment the power control sequences into smaller subsequence. For example, Step-E can be divided into different stages while still fulfilling the purpose of the test to measure the entire dynamic range.

Table 5.4.2.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	1dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


Table 5.4.2.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	2dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


5.4.2.5
Test requirements

Table 5.4.2.5.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,4
	+1,6
	+0,85
	+3,15
	+1,3
	+4,7

	0
	-0,6
	+0,6
	-0,6
	+0,6
	-0,6
	+0,6

	-1
	-0,4
	-1,6
	-0,85
	-3,15
	-1,3
	-4,7


Table 5.4.2.5.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+7,7
	+12,3
	+15,7
	+24,3
	+15,7
	+26,3

	0
	1,1
	+1,1
	1,1
	+1,1
	1,1
	+1,1

	1
	7,7
	12,3
	15,7
	24,3
	15,7
	26,3

	0,0,0,0,+1
	+5,7
	+14,3
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,1
	5,7
	14,3
	N/A
	N/A
	N/A
	N/A


a)
During Step A, the difference in mean power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in table 5.4.2.5.1.

b)
During Step A, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in table 5.4.2.5.2.

c)
During Step B, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in table 5.4.2.5.2.

e)
During Step C, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1, given that every 5th TPC_cmd should have the value 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in table 5.4.2.5.2.

g)
During Step E, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1 for a TPC_cmd of 1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

h)
During Step E, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.2.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

i)
During Step F, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1 for a TPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

j)
During Step F, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.2.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k)
During Step G, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1 for a TPC_cmd of 1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

l)
During Step G, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.2.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m)
During Step H, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2.5.1 for a TPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n)
During Step H, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

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.

5.4.2B
FFS
5.4.2C
Inner Loop Power Control in the Uplink for UL CLTD activation state 1
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Message Contents are FFS.

· Test procedure, test tolerances may need an update.

· Update of Annexure is FFS

5.4.2C.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD.

5.4.2C.2
Minimum requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1 dB, 2 dB and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

a)
The transmitter output power step due to inner loop power control shall be within the range shown in table 5.4.2C.1.

b)
The transmitter aggregate output power step due to inner loop power control shall be within the range shown in table 5.4.2C.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.
For UE with two active transmit antenna connectors in UL CLTD activation state 1, the inner loop power control in the uplink specified in this clause applies at each transmit antenna connector.
The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25 µs before the slot boundary to 25 µs after the slot boundary.

Table 5.4.2C.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5
	+1,5
	+1
	+3
	+1,5
	+4,5

	0
	-0,5
	+0,5
	-0,5
	+0,5
	-0,5
	+0,5

	-1
	-0,5
	-1,5
	-1
	-3
	-1,5
	-4,5


Table 5.4.2C.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8
	+12
	+16
	+24
	+16
	+26

	0
	-1
	+1
	-1
	+1
	-1
	+1

	-1
	-8
	-12
	-16
	-24
	-16
	-26

	0,0,0,0,+1
	+6
	+14
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6
	-14
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in clause 5.2.2.

NOTE:
3 dB inner loop power control steps are only used in compressed mode.

The reference for this requirement is TS 25.101 [1] clause 6.4.2.1.1C.

The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2C.3
Test purpose

-
To verify that the UE inner loop power control size and response with UL CLTD activation state 1 is meet to the described value shown in clause 5.4.2C.2.

-
To verify that TPC_cmd is correctly derived from received TPC commands.

An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control over the power range bounded by the Min power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement (clause 5.4.3.5).

The Max power threshold for test is defined as the Measured Maximum output power of the UE in the relevant Step of the test (using the same method as in clause 5.2.4.2 step 2) minus the Test Tolerance specified for test 5.2 Maximum Output Power in table F.2.1.

For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.
5.4.2C.4
Method of test

5.4.2C.4.1
Initial conditions

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 to the UE antenna connector as shown in figure FFS.

2)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.17, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

Table 5.4.2C.4.1: Contents of RADIO BEARER SETUP message: AM or UM

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm 2


3)  SS sends a HS-SCCH order activating UL_CLTD activation state 1.

4)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.4.2C.4.2
Procedure
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Figure 5.4.2C.4 Inner Loop Power Control Test Steps

1)
Before proceeding with paragraph (2) (Step A) below, set the output power of the UE to be in the range -10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:

-
no sets of 5 consecutive "0" or "1" commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "0" commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "1" commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110

3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.

5)
Step D: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of the message is specified in the table 5.4.2C.4.2.A. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

6)
Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.

7)
Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

8)
Step G: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). Contents of the message is specified in the table 5.4.2C.4.2.B. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75 (note 1) TPC commands with the value 0.

9)
Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.

10)
During steps A to H the mean power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the mean power is not required in slots after the 10th slot after the mean power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the mean power is not required in slots after the 10th slot after the mean power has fallen below the minimum power threshold.


The transient periods of 25 µs before each slot boundary and 25 µs after each slot boundary shall not be included in the power measurements.

NOTE 1:
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2C.4. 

NOTE 2:
In order to make it more practical to measure the entire power control dynamic range (between min power threshold and max power threshold with suitable margins), it is permissible to segment the power control sequences into smaller subsequence. For example, Step-E can be divided into different stages while still fulfilling the purpose of the test to measure the entire dynamic range.

Table 5.4.2C.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	1dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


Table 5.4.2C.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	2dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


5.4.2C.5
Test requirements

Table 5.4.2C.5.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5± TT
	+1,5± TT
	+1± TT
	+3± TT
	+1,5± TT
	+4,5± TT

	0
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT

	-1
	-0,5± TT
	-1,5± TT
	-1± TT
	-3± TT
	-1,5± TT
	-4,5± TT


Table 5.4.2C.5.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8±TT
	+12±TT
	+16±TT
	+24±TT
	+16±TT
	+26±TT

	0
	1±TT
	+1±TT
	1±TT
	+1±TT
	1±TT
	+1±TT

	1
	8±TT
	12±TT
	16±TT
	24±TT
	16±TT
	26±TT

	0,0,0,0,+1
	+6±TT
	+14±TT
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,1
	6±TT
	14±TT
	N/A
	N/A
	N/A
	N/A


a)
During Step A, the difference in mean power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in table 5.4.2C.5.1.

b)
During Step A, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in table 5.4.2C.5.2.

c)
During Step B, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in table 5.4.2C.5.2.

e)
During Step C, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1, given that every 5th TPC_cmd should have the value 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in table 5.4.2C.5.2.

g)
During Step E, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of 1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

h)
During Step E, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

i)
During Step F, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

j)
During Step F, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k)
During Step G, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of 1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

l)
During Step G, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m)
During Step H, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n)
During Step H, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

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 FFS and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause FFS.

5.4.2D
Inner Loop Power Control in the Uplink for UL CLTD activation state 2 and 3
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Message Contents are FFS.

· Call Setup procedure, test procedure, test tolerances may need an update.

· Update of Annexure is FFS

5.4.2D.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD.

5.4.2D.2
Minimum requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1 dB, 2 dB and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

a)
The transmitter output power step due to inner loop power control shall be within the range shown in table 5.4.2D.1.

b)
The transmitter aggregate output power step due to inner loop power control shall be within the range shown in table 5.4.2D.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.
For UE configured in UL CLTD activation state 2 or 3, the inner loop power control in the uplink specified in this clause applies at the active transmit antenna connector.
The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25 µs before the slot boundary to 25 µs after the slot boundary.

Table 5.4.2D.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5
	+1,5
	+1
	+3
	+1,5
	+4,5

	0
	-0,5
	+0,5
	-0,5
	+0,5
	-0,5
	+0,5

	-1
	-0,5
	-1,5
	-1
	-3
	-1,5
	-4,5


Table 5.4.2D.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8
	+12
	+16
	+24
	+16
	+26

	0
	-1
	+1
	-1
	+1
	-1
	+1

	-1
	-8
	-12
	-16
	-24
	-16
	-26

	0,0,0,0,+1
	+6
	+14
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6
	-14
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in clause 5.2.2.

NOTE:
3 dB inner loop power control steps are only used in compressed mode.

The reference for this requirement is TS 25.101 [1] clause 6.4.2.1.1C.

The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2D.3
Test purpose

-
To verify that the UE inner loop power control size and response with UL CLTD activation state 2 and 3 is meet to the described value shown in clause 5.4.2D.2.

-
To verify that TPC_cmd is correctly derived from received TPC commands.

An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control over the power range bounded by the Min power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement (clause 5.4.3.5).

The Max power threshold for test is defined as the Measured Maximum output power of the UE in the relevant Step of the test (using the same method as in clause 5.2.4.2 step 2) minus the Test Tolerance specified for test 5.2 Maximum Output Power in table F.2.1.

For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.
5.4.2D.4
Method of test

5.4.2D.4.1
Initial conditions

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 to the UE antenna connector as shown in figure FFS.

2)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.17, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

Table 5.4.2D.4.1: Contents of RADIO BEARER SETUP message: AM or UM

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm 2


3)  SS sends a HS-SCCH order activating UL_CLTD activation state 2.

4)
Enter the UE into loopback test mode and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.4.2D.4.2
Procedure
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Figure 5.4.2D.4 Inner Loop Power Control Test Steps

1)
Before proceeding with paragraph (2) (Step A) below, set the output power of the UE to be in the range -10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:

-
no sets of 5 consecutive "0" or "1" commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "0" commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "1" commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110

3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.

5)
Step D: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of the message is specified in the table 5.4.2D.4.2.A. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

6)
Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.

7)
Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

8)
Step G: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). Contents of the message is specified in the table 5.4.2D.4.2.B. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75 (note 1) TPC commands with the value 0.

9)
Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.

10)
During steps A to H the mean power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the mean power is not required in slots after the 10th slot after the mean power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the mean power is not required in slots after the 10th slot after the mean power has fallen below the minimum power threshold.


The transient periods of 25 µs before each slot boundary and 25 µs after each slot boundary shall not be included in the power measurements.
11) SS sends a HS-SCCH order activating UL_CLTD activation state 3

12) Repeat step 1 to 10 for activation state 3.
NOTE 1:
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2D.4. 

NOTE 2:
In order to make it more practical to measure the entire power control dynamic range (between min power threshold and max power threshold with suitable margins), it is permissible to segment the power control sequences into smaller subsequence. For example, Step-E can be divided into different stages while still fulfilling the purpose of the test to measure the entire dynamic range.

Table 5.4.2D.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	1dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


Table 5.4.2D.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	2dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


5.4.2D.5
Test requirements

Table 5.4.2D.5.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5± TT
	+1,5± TT
	+1± TT
	+3± TT
	+1,5± TT
	+4,5± TT

	0
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT

	-1
	-0,5± TT
	-1,5± TT
	-1± TT
	-3± TT
	-1,5± TT
	-4,5± TT


Table 5.4.2D.5.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8±TT
	+12±TT
	+16±TT
	+24±TT
	+16±TT
	+26±TT

	0
	1±TT
	+1±TT
	1±TT
	+1±TT
	1±TT
	+1±TT

	1
	8±TT
	12±TT
	16±TT
	24±TT
	16±TT
	26±TT

	0,0,0,0,+1
	+6±TT
	+14±TT
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,1
	6±TT
	14±TT
	N/A
	N/A
	N/A
	N/A


a)
During Step A, the difference in mean power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in table 5.4.2D.5.1.

b)
During Step A, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in table 5.4.2D.5.2.

c)
During Step B, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in table 5.4.2D.5.2.

e)
During Step C, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1, given that every 5th TPC_cmd should have the value 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in table 5.4.2D.5.2.

g)
During Step E, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1 for a TPC_cmd of 1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

h)
During Step E, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.2D.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

i)
During Step F, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1 for a TPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

j)
During Step F, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.2D.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k)
During Step G, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1 for a TPC_cmd of 1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

l)
During Step G, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.2D.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m)
During Step H, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2D.5.1 for a TPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n)
During Step H, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2D.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

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 FFS and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause FFS.
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