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7.8.5
Power control in the downlink for F-DPCH

7.8.5.1
Definition and applicability

Power control in the downlink is the ability of the UE receiver to converge to required link quality set by the network while using as low power as possible in downlink. 

The requirements and this test apply to release 6 and later releases for all types of UTRA for the FDD UE that support F-DPCH and HSDPA.

7.8.5.2
Minimum requirements

For the parameters specified in table 7.8.5.1 the downlink 
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 power ratio measured values, which are averaged over TPC symbols of the F-DPCH frame, shall be below the specified value in table 7.8.5.2 more than 90% of the time. TPC Command Error Rate shall be as shown in table 7.8.5.2. Power control in downlink is ON during the test.

Table 7.8.5.1: Test parameter for downlink power control for F-DPCH

	Parameter
	Test 1
	Test 2
	Unit
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	9
	-1
	dB
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	60
	dBm / 3,84 MHz

	Spreading Factor (SF)
	256
	

	Target quality value on Fractional DPCH (F-DPCH)
	1
	5
	%

	Propagation condition
	Case 4
	

	Maximum_DL_Power (note)
	7
	dB

	Minimum_DL_Power (note)
	-18
	dB

	DL Power Control step size, TPC
	1
	dB

	Limited Power Increase
	"Not used"
	-

	Power Control Algorithm
	Algorithm 1
	

	NOTE:
Power is compared to P-CPICH as specified in [9].


Table 7.8.5.2: Requirements in downlink power control for F-DPCH

	Parameter
	Test 1
	Test 2
	Unit
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	-15,9
	-12,0
	dB

	TPC Command Error Ratio high
	0,015
	0,065
	

	TPC Command Error Ratio low
	0,005
	0,035
	


The reference for this requirement is TS 25.101 [1] clause 8.8.1.1.

7.8.5.3
Test purpose

To verify that the UE receiver is capable of converging to required link quality set by network while using as low power as possible.

7.8.5.4
Method of test

7.8.5.4.1
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 SS, multipath fading simulator and an AWGN source to the UE antenna connector as shown in figure A.10.

2)
Set up a HSDPA call according to the call setup procedure specified in TS 34.108 [3] clause 7.3.11 with levels according to table E.5C.1.

3)
Once the HSDPA connection is setup, and start transmitting HSDPA Data.

4)
Additional RF parameters are set up according to table 7.8.5.3.

5)
Set the uplink DPCH power control parameters to use Algorithm 1with a step size of 1 dB and the uplink HS-DPCCH to be continuous.

6)
SS will vary the physical channel power in downlink according to the TPC commands from UE. Downlink power control mode (DPC_MODE) 0 shall be used. 

See TS 34.108 [3] for details regarding generic call setup procedure.

7.8.5.4.2
Procedure

1)
After call set up generate suitable TPC commands from the SS to set the output power of the UE, measured at the UE antenna connector, to be in the range 0 dBm +-2 dB. This is a nominal setting and not part of the test requirements.

2) 
SS sends repetitive UP/DOWN/UP/DOWN TPC pattern to the UE and waits 15 seconds. 

3)
After this period, measure TPC Command Error Rate according to statistical significanse in Annex F.6.1.10. This is done as follows: The SS shall measure the mean output power of the UE in each timeslot, not including the 25 s transient periods at the start and end of each slot. For each timeslot 


if TPC command corresponding to this timeslot was UP, and the mean power in that timeslot is greater than or equal to the mean power in the previous timeslot plus 0.4 dB, increment a counter of correct samples. Otherwise increment a counter of wrong samples.


if TPC command corresponding to this timeslot was DOWN, and the mean power in that timeslot is less than or equal to the mean power in the previous timeslot minus 0.4 dB, increment a counter of correct samples. Otherwise increment a counter of wrong samples.


Simultaneously the downlink  
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 power ratio averaged over TPC symbols of the F-DPCH frame is measured. During the measurements it may be possible that UE output power drifts far away from the nominal setting (0 dBm) due to erroneously received TPC commands. If power drift causes problems for the SS to continue the measurements, then the SS shall send suitable TPC commands to set UE output power back to its nominal setting and then SS can continue the measurements. Also in the case when UE output power reaches the minimum or the maximum output power the SS shall stop doing measurements, and the SS shall send suitable TPC commands to set UE output power back to its nominal setting and then SS can continue the measurements.

Specific Message Contents

All message indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3] with the following exceptions

RRC CONNECTION REQUEST (Step 2)

	Information Element
	Value/remark
	Version

	Message Type
	
	

	Support for F-DPCH
	TRUE
	Rel-6


RADIO BEARER SETUP HSDPA with F-DPCH (Step 2)

	Information Element
	Value/remark
	Version

	UL Transport channel information for all transport channels
	
	

	        - PRACH TFCS
	Not Present
	

	        - CHOICE Mode
	FDD
	

	         - TFC subset
	Not Present
	

	         - UL DCH TFCS
	
	

	          - CHOICE TFCI signalling
	Normal
	

	           - TFCI Field 1 information
	
	

	            - CHOICE TFCS representation
	Complete reconfiguration
	

	             - TFCS complete reconfiguration information
	
	

	              - CHOICE CTFC Size
	2 bit CTFC
	

	               - CTFC information
	2 TFCs
	

	                - 2bit CTFC
	0
	

	                - Power offset Information
	
	

	                 - CHOICE Gain Factors
	computedGainFactors
	

	                  - Reference TFC ID
	0
	

	                 - CHOICE mode
	FDD
	

	                  - Power offset Pp-m
	Not Present
	

	                - 2bit CTFC
	1
	

	                - Power offset Information
	
	

	                 - CHOICE Gain Factors
	signalledGainFactors
	

	                  - CHOICE mode
	FDD
	

	                   - Gain factor ßc
	11
	

	                  - Gain factor ßd
	15
	

	                  - Reference TFC ID
	0
	

	                 - CHOICE mode
	FDD
	

	                  - Power offset Pp-m
	Not Present
	

	Uplink DPCH info
	
	Rel-6

	        - Uplink DPCH power control info
	
	

	          - ACK
	5
	

	          - NACK
	5
	

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

	Downlink HS-PDSCH Information
	
	Rel-6

	    - HS-SCCH Info
	
	

	        - CHOICE mode
	FDD
	

	            - DL Scrambling Code
	Not present
	

	            - HS-SCCH Channelisation Code Information
	
	

	                - HS-SCCH Channelisation Code
	2
	

	    - Measurement Feedback Info
	
	

	        - CHOICE mode
	FDD
	

	            - POhsdsch
	7 dB
	

	            - CQI Feedback cycle, k
	4 ms
	

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

	            - CQI
	5 (corresponds to 0dB in relative power offset)
	

	    - CHOICE mode
	FDD (no data)
	

	Downlink information common for all radio links
	
	

	- Downlink F-DPCH info common for all RL
	
	Rel-6

	- Timing Indication
	Maintain
	

	       - Timing maintained Synchronization indicator
	FALSE
	

	   - Downlink F-DPCH power control information
	
	

	       - DPC mode
	0 (single)
	

	- TPC command error rate target
	0,01 ± 50 % (Test 1), 0,05 ± 30 % (Test 2)
	

	Downlink information for each radio link
	
	

	   - Downlink information for each radio link 
	
	

	- Choice mode
	FDD
	

	  - Primary CPICH info
	
	

	   - Primary scrambling code
	Reference to clause 6.1 "Default settings (FDD)"
	

	 - Serving HS-DSCH radio link indicator
	TRUE
	Rel-5

	 - Downlink DPCH info for each RL
	Not Present
	

	 - Downlink F-DPCH info for each RL
	
	Rel-6

	  - Primary CPICH usage for channel estimation
	Primary CPICH may be used
	

	  - F-DPCH frame offset
	Set to value Default DPCH Offset Value (as currently stored in SS) mod 38 400
	

	  - Secondary CPICH info
	Not Present
	

	  - Secondary scrambing code
	Not Present
	

	  - Code number
	12
	

	  - TPC combination index
	0
	


7.8.5.5
Test Requirements

The test parameters are specified in table 7.8.5.3.

Table 7.8.5.3: Test parameter for downlink power control for F-DPCH

	Parameter
	Test 1
	Test 2
	Unit
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	9,6
	-0,4
	dB
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	60
	dBm / 3,84 MHz

	Spreading Factor (SF)
	256
	

	Target quality value on Fractional DPCH (F-DPCH)
	1
	5
	%

	Propagation condition
	Case 4
	

	Maximum_DL_Power (note)
	7
	dB

	Minimum_DL_Power (note)
	-18
	dB

	DL Power Control step size, TPC
	1
	dB

	Limited Power Increase
	"Not used"
	-

	Power Control Algorithm
	Algorithm 1
	

	NOTE:
Power is compared to P-CPICH as specified in [9].


a)
The measured quality on F-DPCH does not exceed the values in table 7.8.5.4. TPC Command Error Rate shall be performanced as specified in TS 25.214 [9].

b)
The downlink 
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 power ratio values, which are averaged over TPC symbols of the F-DPCH frame, shall be below the values in table 7.8.5.4 more than 90 % of the time.

Table 7.8.5.4: Requirements in downlink power control for F- DPCH

	Parameter
	Test 1
	Test 2
	Unit
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	-15,8
	-11,9
	dB

	TPC Command Error Ratio high
	0,015
	0,065
	

	TPC Command Error Ratio low
	0,005
	0,035
	


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.
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