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8.7.9
UE Transmission Power Headroom

Editor’s Note: This test is not yet complete

8.7.9.1
Definition and applicability

The accuracy requirements for the UE transmission power headroom depends on the total power transmitted by the UE as defined in the functionality in section 9.2.5.3.2 of TS 25.321[13], section 9.1.13.4  of TS 25.133 [2] and section 5.1.14 of TS 25.215 [22]. The requirements and this test apply to Release 6 and later releases for all types of UTRA for the FDD UE  that support E-DCH and HSDPA.

8.7.9.2
Minimum Requirements

The UE transmission power headroom (UPH) is defined in section 5.1.14 of TS 25.215 [22] as the ratio of the maximum UE transmission power and the corresponding DPCCH code power, and shall be calculated as following:
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where:

Pmax,tx = min {Maximum allowed UL TX Power, Pmax} is the UE maximum transmission power;

Maximum allowed UL TX Power is set by UTRAN and defined in [8];

Pmax is the UE nominal maximum output power according to the UE power class and specified in [1] table 6.1;

PDPCCH is the transmitted code power on DPCCH.

The accuracy requirements for UE transmission power headroom depends on the total power transmitted by the UE. Table 8.7.9.1 defines the accuracy of the measured quantity as defined in section 9.1.13.4 of TS 25.133 [2].

Table 8.7.9.1: UPH reporting accuracy

	Total UE output power value (dBm)
	UPH reporting accuracy(dB) (note 1)

	25<= total output power <34
	note 2

	24<= total output power <25 
	±2.0

	23<= total output power <24 
	±2.0

	22<= total output power <23
	±2.0

	21<= total output power <22
	±2.0

	20<= total output power < 21
	±2.5

	19<= total output power <20
	±3.0

	18<= total output power <19
	±3.5

	17<= total output power <18
	±4.0

	16<= total output power <17
	±4.0

	15<= total output power <16
	±4.0

	14<= total output power <15
	±4.0

	13<= total output power <14
	±4.0 (power class 4)

±6.0 (power class 3)

	12<= total output power <13
	±4.0 (power class 4)

±6.0 (power class 3)

	11<= total output power <12
	±4.0 (power class 4)

±6.0 (power class 3)

	-50<= total output power  <11
	±6.0

	Note 1 :
UPH reporting accuracy is the difference between the UPH reported by the UE and the actual uplink power headroom

Note 2 :
No tolerance is specified.


8.7.9.3
Test purpose

The purpose of this test case is to verify that the UE transmission power headroom measurement report accuracy is within the specified limits defined in section 9.1.13.4 of 25.133 [2] shown in table 8.7.9.1

8.7.9.4
Method of test

8.7.9.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.1)
The beta factors for E-DPCCH & HS-DPCCH, Reference E-TFCI index, E-DCH configurations as set as in table 8.7.9.2 as defined in table A.9.15A. in 25.133

Table 8.7.9.2: General test parameters for UE transmission power headroom

	Parameter
	Unit
	Value
	Comment

	DL DCH configuration
	
	DL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1

	E-DCH TTI
	Ms
	10
	

	E-DCH configuration
	
	10 ms TTI E-DCH Transport Block Size
	Table 0 in TS 25.321 section B.3

	DL Power Control
	
	Off
	

	Active cell
	
	Cell1
	

	(ec/(c
	
	5/15
	

	(ed_ref/(c
	
	5/15
	

	 Ahs 
	
	5/15
	ACK = NACK = CQI

	Reference E-TFCI index
	
	0
	Table 0 in TS 25.321 section B.3


2)
The power levels and cell specific parameters are set as in table 8.7.9.3 as defined in table A.9.15B in 25.133

Table 8.7.9.3: Cell Specific parameters for UE transmission power headroom

	Parameter
	Unit
	Cell 1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	-3

	OCNS
	dB
	-5.2
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	dB
	0

	[image: image3.png]



	dBm/3.84 MHz
	-70

	CPICH_Ec/Io
	dB
	-13

	Propagation Condition 
	
	AWGN


3)
The UE is switched on.

4)
Enter the UE into HSDPA( HSUPA loopback  mode 1 and start the loopback test. See TS 34.108 [3] and TS 34.109 [4]. This way the UE is configured to transmit a datastream on the E-DPDCH with E-DPCCH. Power Control Algorithm for the uplink is set to algorithm 2.

5)
The following parameters are specific for this test case as per table 8.7.9.4:

Table 8.7.9.4: Periodic SI reporting parameters

	Parameter
	Value

	Periodicity for Scheduling Info – no grant
	100 ms 

	E-DCH TTI
	10 ms


8.7.9.4.2
Test procedure

1)
The SS sends all UP TPC commands until the UE reaches its maximum power based on the UE power class.

2)
The SS sends alternating UP/DOWN TPC commands to the UE after reaching the desired power level to maintain that power level.

3)
The SS measures both the power transmitted by the UE on DPCCH and the total output power of the UE every time slot. The SS averages both the DPCCH output power and total output power of the UE over 100 ms.

4)
The SS estimates the reference UE transmission power headroom as the difference between the the average UE total power measured in step 3 and the average DPCCH power measured in step 3.

5)
The SS notes the UE transmission power headroom value reported in the SI.

6)
The SS calculates the difference between the referernce UE transmission power headroom value noted in step 4 and thereported UE transmission power headroom value noted in step 5. The SS notes this as the UE transmission power headroom accuracy.
7)   If the UE transmission power headroom accuracy exceeds the value in  Table 8.7.9.1 count a bad result,  otherwise a good result with respect to the actually set TX power 
8)
The SS sends 5 down TPC commands at the frame boundry to bring the Tx power of the UE down by 1 dB, then a consecutive UP/DOWN to maintain constant Tx power.

9)
Repeat steps 2 through 8 and note the UE transmission power headroom accuracy for each UE total power value until the complete  reporting range for UE transmission power headroom is covered
10) Repeat step 1 to 9, in order to collect more good or bad results for each power level in step 7.  Continue the repetition, until statistical significance according to Annex F.6.2.8 is achieved.
8.7.9.5
Test requirements

The UE transmission power headroom measurement report accuracy recorded in steps 6, 7 and 9 above shall meet the requirements in table 8.7.9.1. The rate of correct measurements observed during repeated tests shall be at least 90%.  To pass the test, the UE transmission power headroom accuracy for each power level in the reporting range must pass.  Once a power level is passed, no more results are collected on this power level. 
Unchanged sections clipped here

F.6.2.8
Test conditions for RRM delay tests, Combining of TPC commands test 1, Demodulation of Paging channel and Detection of acquisition indicator tests.

Table F.6.2.8: Test conditions for a single RRM delay tests, Combining of TPC commands test 1, Demodulation of Paging channel and Detection of Acquisition indicator tests.

	Type of test


	Test requirement

Delay (s)
	Test requirement (ER= 1-success ratio)
	Testlimit(ER)=

Test requirement (ER)x TL

TL
	Target number of bad delays


	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit factor M

	7.7.2 Combining of TPC commands Test 1

Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.7.2 Combining of TPC commands Test 1. The success ratio for delay is replaced by the success ratio for power control sequence.
	Not applicable
	0.01
	1.236
	154
	5
	1.5

	7.7.3 Combining of reliable TPC commands from radio links of different radio link sets

Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.7.3 Combining of reliable TPC commands from radio links of different radio link sets Test 1 and Test 2. The success ratio for delay is replaced by the success ratio for power control sequence.
	Not applicable
	0.1
	1.236
	154
	5
	1.5

	7.11 Demodulation of  Paging Channel (PCH)

Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.11 Demodulation of Paging Channel. The success ratio for delay is replaced by the success ratio for procedure step 4.
	Not applicable
	0.01
	1.236
	154
	5
	1.5

	7.12 Detection of Acquisition indicatior (AI). Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 7.12. The success ratio for delay is replaced by the success ratio for procedure steps 5, 6 and 12.
	Not applicable
	0.01
	1.236
	154
	5
	1.5

	8.2.2 Cell recelection
	8
	0.1
	1.236
	154
	5
	1.5

	8.2.3.1 UTRAN to GSM cell reselection,

scenario 1
	27.9
	0.1
	1.236
	154
	5
	1.5

	8.2.3.2 UTRAN to GSM cell reselection,

scenario 2
	9.6
	0.1
	1.236
	154
	5
	1.5

	8.2.3.3 UTRAN to GSM cell reselection,

scenario 3
	39.6
	0.1
	1.236
	154
	5
	1.5

	8.2.4 FDD/TDD Cell reselection
	8
	0.1
	1.236
	154
	5
	1.5

	8.3.1 FDD/FDD Soft handover
	NA
	
	
	
	
	

	8.3.2 FDD FDD Hard Handover
	
	
	
	
	
	

	8.3.2.1 Handover to intra frequency cell
	110 ms
	0.1
	1.236
	154
	5
	1.5

	8.3.2.2 Handover to interfrequency cell
	140ms
	0.1
	1.236
	154
	5
	1.5

	8.3.4 UTRAN to GSM HandOver
	90ms
	0.01
	1.236
	154
	5
	1.5

	8.3.6.3 Cell re-selection during an MBMS session, one UTRAN inter-frequency and 2 GSM cells present in the neighbour list
	4.65 s
	0.1
	1.236
	154
	5
	1.5

	8.3.8 Serving HS-DSCH cell change
	75 ms, 85 ms
	0.01
	1.236
	154
	5
	1.5

	8.4.3. Transport format combination selection in UE.
	140ms

( see 8.4.3.1.4.2 step 7)
	0.1
	1.236
	154
	5
	1.5

	8.4.4.1: 10 ms TTI E-DCH E-TFC restriction
	50ms
	0.1
	1.236
	154
	5
	1.5

	8.4.4.2:  2 ms TTI E-DCH E-TFC restriction
	[23ms]
	0.1
	1.236
	154
	5
	1.5

	8.6.2.2 correct reporting of neighbours in fading propagation condition. 
	36.4 s

( see procedure 8.6.2.2.4.2 step 8.) 
	0.1
	1.236
	154
	5
	1.5

	8.7.3 AGSM Carrier SSI Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 8.7.3A. The success ratio for delay is replaced by the success ratio in procedure step 7
	Not applicable
	0.01
	1.236
	154
	5
	1.5

	8.7.9
UE Transmission Power Headroom.  Note: The theory of statistical testing of RRM delay performance in clause F.6.2 is applied for test case 8.7.9. The success ratio for delay is replaced by the success ratio in procedure step 7
	Not applicable
	0.1
	1.236
	154
	5
	1.5
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