TSG-T1/RF#15                                                                                                      TSG T1R (00)0298                                                          
Tokyo, Japan, 17 - 19 October


Agenda item:
5.1

Source:
NTT DoCoMo

Title: Modification of the test parameters of open loop power control in uplink

Document for:
Discussion and Decision 
___________________________________________________________________
1.introduction


The test parameters of open loop power control in uplink are used in Open Loop Power Control in Uplink and Transmit ON/OFF Time mask. This contribution shows the modified test parameters in open loop power control in uplink.

In 5.4.1 Open Loop Power Control in the Uplink, the parameter, which is equal to minimum transmit output power plus the tolerance of extreme conditions (+12dB), of expected nominal UE TX power in upper dynamic range should be changed. Because this parameter reflects the old minimum requirement, whose value is –44dBm, of minimum transmit output power.


In 5.5.2 Transmit ON/OFF Time mask, the power step to maximum power is required [1] [2].  For the purpose of testing, it was proposed to take one case, the power step to maximum power[2].  This represents the worst-case. However, the same test parameters are used as Open Loop Power Control in the Uplink. In the case of Open Loop Power Control in the Uplink, maximum power isn’t used as a test parameter in order to confirm the open loop power control tolerance. Therefore, the test parameters of Transmit ON/OFF Time mask should be improved. It is proposed to select maximum power for test parameters.
2.proposal

This CR proposes changes as follows.

In 5.4.1 Open Loop Power Control in the Uplink

· The test parameters of in upper dynamic range and middle are modified.

· The square brackets are removed in the test parameters of sensitivity level.

· Some mistakes and terminology are modified. 

In 5.5.2 Transmit ON/OFF Time mask

· The test parameters are modified.

· The procedure and test requirements are modified according to the modification of the test parameters.
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5.4
Output Power Dynamics in the Uplink

Power control is used to limit the interference level.

5.4.1
Open Loop Power Control in the Uplink
5.4.1.1
Definition and applicability

Open loop power control in the uplink is the ability of the UE transmitter to set its output power to a specific value. This function is used for PRACH transmission and based on the information from BS using BCCH and the downlink received signal power level of the CPICH. The information from BS includes transmission power of CPICH and uplink interference power level.

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

5.4.1.2
Conformance requirements
The UE open loop power is defined as the average power in a timeslot or ON power duration, whichever is available, and they are measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
The UE open loop power control tolerance is given in Table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

The reference for this requirement is [1] TS 25.101 subclause 6.4.1.

5.4.1.3
Test purpose
The power of the received signal and the BCCH information control the power of the transmitted signal with the target to transmit at lowest power acceptable for proper communication.

The test stresses the ability of the receiver to measure the received power correctly over the receiver dynamic range.

The test purpose is to verify that the UE open loop power control tolerance does not exceed the described value shown in Table 5.4.1.1.

An excess error of the open loop power control decreases the system capacity.
5.4.1.4
Method of test

5.4.1.4.1
Initial conditions

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, and RF parameters are set up according to Table 5.4.1.2.
The RACH procedure within the call setup is used for the test.

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

Table 5.4.1.2: Test parameters for Open Loop Power Control (UE)

Parameter
Level / Status
Unit

Îor
See Table 5.4.1.3
dBm / 3.84 MHz

Table 5.4.1.3: Test parameters for Open Loop Power Control (SS)








































Parameter
Upper dynamic range
middle
Sensitivity level

Îor 3)
(25.0 dBm / 3.84 MHz
(65.7 dBm / 3.84 MHz
(106.7 dBm / 3.84 MHz

CPICH_RSCP 3),4)
(28.3 dBm
(69 dBm
(110 dBm

Primary CPICH DL TX power
+19 dBm
+28 dBm
+19 dBm

Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
+47.3 dB
+97 dB
+129 dB

UL interference
(75 dB
(101 dB
(110 dB

Constant Value
(10 dB
(10 dB
(10 dB

Expected nominal UE TX power
(37.7 dBm
(14 dBm
+9 dBm 2)

NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: Primary CPICH DL TX power, UL interference, Constant Value are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 4 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the open loop power algorithm within the entire tolerance range (9 dBm ± 12 dB; 9 dBm + 12 dB = 21 dBm = max power class 4).

NOTE 3:
The power level of SCCPCH should be defined because SCCPCH is transmitted instead of DPCH during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL physical channel condition. The power level of SCCPCH is temporarily set to the same as DL DPCH. However, it is necessary to check whether the above SCCPCH level is enough to establish a connection with the reference measurement channels.

NOTE 4:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

5.4.1.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 5.4.1.3 ((25 dBm / 3.84 MHz).
2)
Measure the first RACH preamble output power of the UE according to Annex B.
3)
Repeat the above measurement for all SS levels in Table 5.4.1.3.
5.4.1.5
Test requirements

The deviation with respect to the Expected nominal UE TX power (Table 5.4.1.3), derived in step 2), shall not exceed the prescribed tolerance in Table 5.4.1.1.

5.5.2
Transmit ON/OFF Time mask

5.5.2.1
Definition and applicability

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power. Possible ON/OFF scenarios are PRACH, CPCH or uplink compressed mode.

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

5.5.2.2
Conformance requirements

The transmit power levels versus time shall meet the mask specified in Figure 5.5.1 for PRACH preambles, and the mask in Figure 5.5.2 for all other cases. The signal is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
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Figure 5.5.1: Transmit ON/OFF template for PRACH preambles
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Figure 5.5.2: Transmit ON/OFF template for all other On/Off cases
OFF Power is defined in 5.5.1.

ON power is defined as either case as follows. The specification depends on each possible case.

-
First preamble of PRACH: Open loop accuracy (Table 5.4.1.1).

-
During preamble ramping of the RACH and between final RACH preamble and RACH message part: Accuracy depending on size of the required power difference (Table 5.5.2.1).

-
After transmission gaps in compressed mode: Accuracy as in Table 5.7.1.
-
Power step to Maximum Power: Maximum power accuracy (Table 5.2.1).
Table 5.5.2.1: Transmitter power difference tolerance for RACH preamble ramping, and between final RACH preamble and RACH message part 

Power difference size  

P [dB]
Transmitter power difference tolerance [dB]

0
+/- 1 dB

1
+/- 1 dB

2
+/- 1.5 dB

3
+/- 2 dB

4 ( P ( 10
+/- 2.5 dB

11 ( P ( 15
+/- 3.5 dB

16 ( P ( 20
+/- 4.5 dB

21 ( P
+/- 6.5 dB

The reference for this requirement is [1] TS 25.101 subclause 6.5.2.1.

This is tested using PRACH operation.

The minimum requirement for ON power is defined in subclause 5.4.1.2.

The minimum requirement for OFF power is defined in subclause 5.5.1.2.

Note:
The main objective for this test case is to check the ramp-up/down power shape. A test case using the first preamble of PRACH is enough to cover the objective.
5.5.2.3
Test purpose

To verify that the UE transmit ON/OFF power levels versus time meets the described mask shown in Figure 5.5.1 and Figure 5.5.2.
An excess error of transmit ON/OFF response increases the interference to other channels, or increases transmission errors in the up link own channel.

5.5.2.4
Method of test

5.5.2.4.1
Initial conditions

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, and RF parameters are set up according to Table 5.5.2.2.

The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.
Table 5.5.2.2: Test parameters for Transmit ON/OFF Time mask (UE)

Parameter
Level / Status
Unit

Îor
See Table 5.5.2.2
dBm / 3.84 MHz

Table 5.5.2.3: Test parameters for Transmit ON/OFF Time mask (SS)
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Parameter
Power Class 1
Power Class 2
Power Class 3
Power Class 4

Îor 1)
(106.7 dBm / 3.84 MHz
(106.7 dBm / 3.84 MHz
(106.7 dBm / 3.84 MHz
(106.7 dBm / 3.84 MHz

CPICH_RSCP 1),2)
(110 dBm
(110 dBm
(110 dBm
(110 dBm

Primary CPICH DL TX power
+19 dBm
+19 dBm
+19 dBm
+19 dBm

Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
+129 dB
+129 dB
+129 dB
+129 dB

UL interference
(86 dB
(92 dB
(95 dB
(98 dB

Constant Value
(10dB
(10dB
(10dB
(10dB

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



NOTE1:
The power level of SCCPCH should be defined because SCCPCH is transmitted instead of DPCH during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL physical channel condition. The power level of SCCPCH is temporarily set to the same as DL DPCH. However, it is necessary to check whether the above SCCPCH level is enough to establish a connection with the reference measurement channels.

NOTE2:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

5.5.2.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector and select the test parameters of Table 5.5.2.3 according to the power class. Îor shall be according to Table 5.5.2.3 ( (106.7 dBm / 3.84 MHz).
2)
Measure the first RACH preamble output power (ON power) of the UE. The measurements shall not include the transient periods.
3)
Measure the OFF power immediately before and after the first RACH preamble (ON power). The measurements shall not include the transient periods.


5.5.2.5
Test requirements

The deviation with respect to the Expected nominal UE TX power (Table 5.5.2.3), derived in step 2), shall not exceed the prescribed upper tolerance in Table 5.2.1 (Subclause 5.2.2) and lower tolerance in Table 5.4.1.1. (Subclause 5.4.1.2).

The measured leakage power, derived in step 3), shall be below (56 dBm. (Subclause 5.5.1.2).
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