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5.13.4
PRACH preamble quality

5.13.4.1
Definition and applicability

PRACH preamble quality is a measure of the ability of the UE to transmit the PRACH preamble in accordance with the core requirements so that the Node B can reliably decode the PRACH.

This test applies to all types of UTRA for the FDD UE from Release 5 onwards.

5.13.4.2
Minimum requirements

The EVM of the PRACH preamble observed over the interval of 3904 chips (i.e. excluding the transient periods) shall not exceed 17.5%.

The reference for this requirement is TS 25.101 [1] clause 6.8.2.

The UE modulated carrier frequency used to transmit the PRACH preamble observed over the interval of 3904 chips (i.e. excluding the transient periods) shall be within ± 0.1 PPM compared to the carrier frequency received from the Node B.
The reference for this requirement is TS 25.101 [1] clause 6.3.

The PRACH preamble shall be transmitted in the correct access slot using the correct signature as defined by the parameters signalled to the UE.

The reference for this requirement is TS 25.214 [5] clause 6.1 physical random access procedure.

5.13.4.3
Test purpose

The test purpose is to verify that the transmission quality of the first PRACH preamble meets the minimum requirements for modulation quality, carrier frequency, access slot and signature as defined in 5.13.4.2. The UE is tested at nominal maximum output power and nominally 5.6 dB to 8.6 dB above reference sensitivity, which simulates operation towards  the cell boundary. The access slot and signature are chosen randomly from the allowed possibilities for each execution of the RACH procedure. There are 384 possible configurations that could be chosen, but only 10 of these are randomly selected for test in order to minimize the test time.

5.13.4.4
Method of test

5.13.4.4.1
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: low range, mid range, high 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, using the modified parameters according to table 5.13.4.1 and table 5.13.4.2. The relative power levels of the downlink physical channels to Ior are set up according to clause E.2.1. The physical random access procedure within the call setup is used for the test.

See TS 34.108 [3] for details regarding generic call setup procedure and 25.214 [5] for details of the physical random access procedure.
Table 5.13.4.1: Static test parameters for PRACH quality

	Static Parameters
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4
	Unit

	Îor
	98.1
	98.1
	98.1
	98.1
	dBm / 3,84 MHz

	Nominal CPICH_RSCP
	102
	102
	102
	102
	dBm

	Primary CPICH TX power
	+24
	+24
	+24
	+24
	dBm

	Simulated path loss = Primary CPICH TX power – CPICH_RSCP
	+126
	+126
	+126
	+126
	dB

	UL interference
	83
	89
	92
	95
	dBm

	Constant Value
	10
	10
	10
	10
	dB

	Expected nominal UE TX power1
	+33
	+27
	+24
	+21
	dBm

	Preamble Retrans Max
	1

	NOTE 1:
The Expected nominal UE TX power is calculated by using the equation in the clause 8.5.7 Open Loop Power Control of TS 25.331 [8].


Table 5.13.4.2: Random test parameters for PRACH quality

	Random Parameters1
	Value

	Available RACH Sub Channels
	One sub-channel chosen at random from the 12-bit Available sub channel number

	Available PRACH Signatures
	One signature chosen at random from the 16-bit Available signature number

	ASC Setting
	Both Available signature Start Index and Available signature End Index are 0

	AICH transmission timing
	Chosen at random from the range 0 to1

	NOTE 1:
In order to avoid a static test configuration, each time the RACH procedure is executed, the parameters in this table are to be chosen at random from the defined range. The random function used shall be such that each of the allowed selections is chosen with equal probability.


Table 5.13.4.3: PAGING TYPE 1 Message content
	Information Element
	Value/remark

	BCCH modification info
	

	   MIB Value Tag
	Set to the same value as the value tag of the MIB after the BCCH modification

	   BCCH Modification time
	Not present


5.13.4.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to table 5.13.4.1 depending on the power class of the UE.

2)
The SS shall initiate a call by sending PAGING TYPE 1 message and measure the first RF transmission from the UE.

3)
The SS shall determine the access slot used, the received signature, the EVM and the frequency error.

4)
Choose a new set of parameters from table 5.13.4.2

5)
Send PAGING TYPE 1 message with BCCH modification info as per table 5.13.4.3.

6)
Wait 5seconds to allow the UE to read the new SIB 5.

7)
Repeat from step number 2) ten times.

5.13.4.5
Test requirements

For all the transmitted PRACH preambles measured in 5.13.4.4.2 step 3:

1) The EVM shall not exceed 17,5 %.

2) The frequency error shall not exceed (0,1 ppm + 10 Hz).

3) The detected access slot and signature shall be correct according to the physical random access procedure defined in [5].

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

< Beginning of changed section >
5.13.5
In-band emission for DC-HSUPA
Editor’s note: This test case is not completed yet. Following aspects are missing:



- There may be more test points defined for this test case in coming meetings
- Test Tolerance is not definded
5.13.5.1
Definition and applicability

The in-band emission is measured as the ratio of the UE output power in one carrier in dual cells to the UE output power in the other carrier, where the power in the former carrier shall be set to the minimum output power and the power in the latter carrier to the maximum output power. The basic in-band emission measurement interval is defined over one slot in the time domain. 

The requirements and this test apply for Release 9 and later releases to all types of UTRA for the FDD UE that support HSDPA and Dual Cell E-DCH.
5.13.5.2
Minimum Requirements

The in-band emission shall not exceed the value specified in Table 5.13.5.1.
Table 5.13.5.1: In-band emission minimum requirements for DC-HSUPA
	Parameter Description
	Unit
	Limit

	In-band emission
	dBc
	-24

	Note :
The measurement bandwidth is 3.84 MHz centered on each carrier frequency and the limit is expressed as a ratio of RRC filtered mean power in one carrier, transmitting at minimum output power, to the RRC filtered mean power in the other carrier, transmitting at maximum output power.


The normative reference for this requirement is TS 25.101 [1] clause 6.8.3b.1.
5.13.5.3
Test purpose

To verify that the in-band emission, during DC-HSUPA transmission, does not exceed the prescribed limits shown in table 5.13.5.1. This is applicable for all values of c , d  ,hs, ec and ed  as specified in [5]. The maximum output power with HS-DPCCH and/or E-DCH is specified in table 5.2BA.1.
Excess in-band emission decreases the uplink stability and throughput in DC-HSUPA operation.
NOTE:
For a static signal, the measurement with a  3.84 MHz filter can be replaced by a narrower filter and integration over the bandwidth. For a non static signal the above described replacement gives different results, depending on the type of  dynamic in the signal and depending on the bandwidth of the filter. Hence the signal is tested only when static.

5.13.5.4
Method of test

5.13.5.4.1
Initial conditions

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

Frequencies to be tested: low range, mid range, high 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)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.14, with exceptions for information elements in RADIO BEARER SETUP message as given in Table 5.2BA.2, 5.2BA.3 and 5.2BA.4. These exceptions allow the beta values to be set according to table C.11A.1.1 and each UL physical channel to be at constant power during the measurement. RF parameters are set up according to E.5.4B. Settings for the serving cell are defined in table 5.13.5.2

3)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH according to procedure 7.3.14.3 in TS 34.108 [3] 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 5.13.5.2: Settings for the serving cell during the measurement of in-band emission for DC-HSUPA
	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.13.5.4.1

	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.


Table 5.13.5.3: Power Settings of Uplink Carriers for the measurement of in-band emission for DC-HSUPA  
	Sub-test
	Power of First Carrier
	Power of Second Carrier

	1
	Maximum
	Minimum

	2
	Minimum
	Maximum


5.13.5.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11A.1.1.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.
3)
Set and send continuously Up power control commands to one carrier and Down power control commands to the other carrier to reach the power levels as given in table 5.13.5.3. Wait for 150ms.
4)
Measure the power of each carrier with a measurement filter of bandwidths according to table 5.13.5.1 and record the power difference. The power may be calculated by integrating multiple narrower filter(≥3kHz)  measurements. The characteristic of the filter shall be approximately Gaussian (typical spectrum analyzer filter). The measurement duration with the filter on one frequency shall last at least the filter settling time and the measurement period shall be inside the HS-DPCCH on-period.
5)
Repeat steps 1-4 for sub-tests as given in table 5.13.5.3 and for the different combinations of beta values as given in table C.11A.1.1.

5.13.5.5
Test requirements

The result of clause 5.13.5.4.2 step 4) shall fulfil the requirements of table 5.13.5.4.

Table 5.13.5.4: In-band Emission Requirement for DC-HSUPA
	Parameter Description
	Unit
	Limit

	In-band emission
	dBc
	-24 +TT

	Note :
The measurement bandwidth is 3.84 MHz centered on each carrier frequency and the limit is expressed as a ratio of RRC filtered mean power in one carrier, transmitting at minimum output power, to the RRC filtered mean power in the other carrier, transmitting at maximum output power.


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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