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5.4
Output Power Dynamics in the Uplink

Power control is used to limit the interference level.
[Begin of change modification]

5.4.2C
Inner Loop Power Control in the Uplink for UL CLTD activation state 1


· 
· 
· 
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)
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
	+0,4
	+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 5.4.2C.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
	+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 5.4.2C.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 F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.4.2D
Inner Loop Power Control in the Uplink for UL CLTD activation state 2 and 3


· 
· 
· 
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


Table 5.4.2D.4.2: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA)
	Information Element
	Value/remark
	Version

	Uplink CLTD info FDD
	
	Rel-11

	      - CHOICE Mode
	New
	

	            - S-DPCCH Info 
	
	

	            - S-DPCCH/DPCCH power offset
	0
	

	            - Initial CLTD activation state
	Second state
	



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.

5.4.2D.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
	+0,4
	+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 5.4.2D.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
	+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 5.4.2D.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 F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

[Many sections are skipped here]

5.6AB
Change of TFC for UL CLTD activation state 1


· 
· 
· 
5.6AB.1
Definition and applicability

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the change in data rate. DTX, where the DPDCH is turned off, is a special case of variable data, which is used to minimise the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present.

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

5.6AB.2
Minimum requirements

A change of output power is required when the TFC, and thereby the data rate, is changed. The ratio of the amplitude between the DPDCH codes and the DPCCH code will vary. The power step due to a change in TFC shall be calculated in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The step in total transmitted power (DPCCH + S-DPCCH + DPDCH for UE configured in UL CLTD activation state 1) shall then be rounded to the closest integer dB value. A power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the power step, given the step size, is specified in Table 5.6AB.1 at each transmit antenna connector. The power change at each transmit antenna connector due to a change in TFC 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(s before the slot boundary to 25(s after the slot boundary.
Table 5.6AB.1: Transmitter power step tolerance

	Power control step size (Up or down)
P [dB]
	Transmitter power step tolerance [dB]

	0
	(0,5

	1
	(0,5

	2
	(1,0

	3
	(1,5

	4  10 P 
	(2,0

	11  15 P 
	(3,0

	16  20 P 
	(4,0

	21  P
	(6,0


Clause C.2.1 defines the UL reference measurement channels for TX test and the power ratio between DPCCH and DPDCH as -5.46 dB. Therefore, only one power control step size is selected as minimum requirement from table 5.6AB.1. The accuracy of the power step, given the step size is specified in table 5.6AB.2.

Table 5.6AB.2: Transmitter power step tolerance for test

	Quantized amplitude ratios

dc and 
	Power control step size (Up or down) P [dB]
	Transmitter power step tolerance [dB]

	d = 1,0c = 0,5333, 
	7
	(2


The mean power of successive slots shall be calculated according to figure 5.6AB.1.
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Figure 5.6AB.1: Transmit template during TFC change
The UL reference measurement channel (12,2 kbps) is a fixed rate channel. Therefore, DTX, where the DPDCH is turned off, is tested, as shown in figure 5.6AB.2.
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Figure 5.6AB.2: Transmit template during DTX
The reference for this requirement is TS 25.101 [1] clause 6.5.3.1B.

5.6AB.3
Test purpose

To verify that the tolerance of power control step size does not exceed the described value shown in table 5.6AB.2.

To verify that the DTX ON/OFF power levels versus time meets the described mask shown in figure 5.6AB.2.

5.6AB.4
Method of test

5.6AB.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 in TS34.108 [3] sub clause 7.3.17. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.


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.
5.6AB.4.2
Procedure

1)
Set the power level of the UE to , 0 dBm ( 1 dB.

2)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

3)
Measure the mean output power of the UE in two cases, when all DPDCH, S-DPCCH and DPCCH are ON and when only DPCCH is ON. The measurements shall not include the transient periods.

5.6AB.5
Test requirements

The difference in mean power between DPDCH ON and OFF, derived in step 3), shall not exceed the prescribed range in table 5.6AB.3.

Table 5.6AB.3: Transmitter power step tolerance for test

	Quantized amplitude ratios

dc and 
	Power control step size (Up or down) P [dB]
	Transmitter power step tolerance [dB]

	d = 1,0c = 0,5333, 
	7
	(2.3


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.

5.6AC
Change of TFC for UL CLTD activation state 2 and 3


· 
· 
· 
5.6AC.1
Definition and applicability

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the change in data rate. DTX, where the DPDCH is turned off, is a special case of variable data, which is used to minimise the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present.

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

5.6AC.2
Minimum requirements

A change of output power is required when the TFC, and thereby the data rate, is changed. The ratio of the amplitude between the DPDCH codes and the DPCCH code will vary. The power step due to a change in TFC shall be calculated in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The step in total transmitted power (DPCCH + S-DPCCH + DPDCH for UE configured in UL CLTD activation state 1, and DPCCH + DPDCH for UE configured in UL CLTD activation state 2 or activation state 3) shall then be rounded to the closest integer dB value. A power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude. The accuracy of the power step, given the step size, is specified in Table 5.6AC.1 at each transmit antenna connector. The power change at each transmit antenna connector due to a change in TFC 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(s before the slot boundary to 25(s after the slot boundary.
Table 5.6AC.1: Transmitter power step tolerance

	Power control step size (Up or down)
P [dB]
	Transmitter power step tolerance [dB]

	0
	(0,5

	1
	(0,5

	2
	(1,0

	3
	(1,5

	4  10 P 
	(2,0

	11  15 P 
	(3,0

	16  20 P 
	(4,0

	21  P
	(6,0


Clause C.2.1 defines the UL reference measurement channels for TX test and the power ratio between DPCCH and DPDCH as -5.46 dB. Therefore, only one power control step size is selected as minimum requirement from table 5.6AC.1. The accuracy of the power step, given the step size is specified in table 5.6AC.2.

Table 5.6AC.2: Transmitter power step tolerance for test

	Quantized amplitude ratios

dc and 
	Power control step size (Up or down) P [dB]
	Transmitter power step tolerance [dB]

	d = 1,0c = 0,5333, 
	7 
	(2


The mean power of successive slots shall be calculated according to figure 5.6AC.1.
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Figure 5.6AC.1: Transmit template during TFC change
The UL reference measurement channel (12,2 kbps) is a fixed rate channel. Therefore, DTX, where the DPDCH is turned off, is tested, as shown in figure 5.6AC.2.
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Figure 5.6AC.2: Transmit template during DTX
The reference for this requirement is TS 25.101 [1] clause 6.5.3.1B.

5.6AC.3
Test purpose

To verify that the tolerance of power control step size does not exceed the described value shown in table 5.6AC.2.

To verify that the DTX ON/OFF power levels versus time meets the described mask shown in figure 5.6AC.2.

5.6AC.4
Method of test

5.6AC.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 in TS34.108 [3] sub clause 7.3.17 with the following exception for RADIO BEARER SETUP message. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.


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.
Table 5.6AC.2A: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA)
	Information Element
	Value/remark
	Version

	Uplink CLTD info FDD
	
	Rel-11

	      - CHOICE Mode
	New
	

	            - S-DPCCH Info 
	
	

	            - S-DPCCH/DPCCH power offset
	0
	

	            - Initial CLTD activation state
	Second state
	


5.6AC.4.2
Procedure

1)
Set the power level of the UE to , 0 dBm ( 1 dB.

2)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

3)
Measure the mean output power of the UE in two cases, both DPDCH and DPCCH of the active transmit antenna are ON and only DPCCH is ON. The measurements shall not include the transient periods.
4)
SS sends a HS-SCCH order activating UL_CLTD activation state 3

5)
Repeat step 1 to 3 for activation state 3.
5.6AC.5
Test requirements

The difference in mean power between DPDCH ON and OFF, derived in step 3), shall not exceed the prescribed range in table 5.6AC.3.

Table 5.6AC.3: Transmitter power step tolerance for test

	Quantized amplitude ratios

dc and 
	Power control step size (Up or down) P [dB]
	Transmitter power step tolerance [dB]

	d = 1,0c = 0,5333, 
	7 
	(2.3


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.
[End of change modification]
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