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1. Introduction

This document proposes additions to sections 6.9 and 6.10 in TS 34.121 version 1.3.0. These additions are based on contributions TSGR4#7(99)484 Outer loop performance definition (Nokia) and TSGR4#7(99)485 Inner loop power control in downlink (Nokia). The document presents also requirements for test equipment. 

2. Text proposal

Note that the additions are only drafted and the final changes have to be done by editor of TS 34.121.

6.9 Inner loop power control in downlink

6.9.1 Definition and applicability

Performance of the inner loop power control in downlink is determined by the Block Error Rate (BLER) values and by the measured average transmitted DPCH_Ec/Ior value.
<Editor's Note: The applicability for this test whether it is mandatory or not should be clarified.>

6.9.2 Conformance requirements

For the parameters specified in Table 6.9.1, the BLER and DPCH_Ecd/Ior value shall not exceed the values specified in Table 6.9.2.

Note

1. Power control is ON during the test.

2. Power control step size is 1 dB.

Table 6.9.1: Test parameters for downlink inner loop power control

Parameter
Test 1
Test 2
Unit
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Table 6.9.2: Requirements in downlink inner loop power control 

Parameter
Test 1
Test 2
Unit
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The reference for this requirement is [1] TS 25.101 clause 8.8.1.1.

6.9.3 Test purpose

The purpose of the test is to verify that the MS power control is performing correctly and the average power required from BS is below defined value.

6.9.4 Method of test

6.9.4.1 Initial conditions

1) Connect the SS to the MS antenna connector as shown in Figure A.4.

2) A call is set up according to the Generic call set procedure using parameters as specified in Table 6.9.1.

3) Enter the MS into loopback test mode and start the loopback test.

See [3] TS 34.109 Logical Test Interface for details regarding generic call setup procedure and loopback test.
6.9.4.2 Procedure

1) SS signals the required [BLER] value to a MS. Outer loop PC and Inner loop PC are working in a MS.

2) TPC command in uplink must be error free. This is made by sending TPC command in downlink to raise MS uplink power to the level that TPC commands in uplink are received correctly at the SS.
3) SS obeys TPC commands received in uplink.
4) After MS has achieved the target [BLER] value the outer loop PC is switched off. In this moment a MS has set its target SIR value to be such that the MS is able to achieve the required [BLER] value.

5) The average power of transmitted DPCH_Ec/Ior power is measured at the SS. At the same time an average [BLER] must be below the target [BLER].

6) The measured DPCH_Ec/Ior is compared to specific value.
[Note: Step 4: How it is known by SS that MS has achieved the target [BLER] value? The report is sent by MS? This is FFS.]

[Note: Step 4: The command for switching outer loop PC has to be defined in 34.109 section 5]
6.9.5 Test Requirements

a) The average DPCH_Ec/Ior power does not exceed the values in table 6.9.2.

b) The average BLER does not exceed the values in table 6.9.2.
[Note: The confidence level has to taken into account in the values in 6.9.2] 

6.10 Outer loop power control in downlink

6.10.1 Definition and applicability

Outer loop power control in the downlink is the ability of the MS receiver to maintain the suitable target for the inner loop closed loop PC according to the required link quality set by the network.

<Editor's Note: The applicability for this test whether it is mandatory or not should be clarified.>
6.10.2 Conformance requirements

For the parameters specified in Table 6.10.1 the downlink 
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 power shall be below the specified value and the reported quality value shown in Table 6.10.2.

Note

1. Power control is ON during the test.

2. The averaging time T shall be long enough to minimize the previous quality target impact to the result.

Table 6.10.1: Test parameter for downlink outer loop power control 

Parameter
Test 1
Test 2
Unit
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Table 6.10.2: Requirements in downlink outer loop power control

Parameter
Test 1
Test 2
Unit
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The reference for this requirement is [1] TS 25.101 clause 8.9.1.1.

6.10.3 Test purpose

Outer loop power control in the downlink is the ability of the MS receiver to maintain the suitable target for the inner loop closed loop PC according to the required link quality set by the network.

6.10.4 Method of test

6.10.4.1 Initial conditions

1) Connect the SS to the MS antenna connector as shown in Figure A.4.
2) A call is set up according to the Generic call set procedure using parameters as specified in Table 6.10.1.
3) Enter the MS into loopback test mode and start the loopback test.
See [3] TS 34.109 Logical Test Interface for details regarding generic call setup procedure and loopback test.
6.10.4.2 Procedure

1) Static fading propagation condition is assumed during the test.

2) SS signals to MS the target [BLER] as the required link quality. The closed loop PC is enabled and SS will vary the physical channel power on downlink according to the TPC commands from MS until the target [BLER] value is met, within the minimum accuracy requirement. When the initial operating point has been achieved,  the average Ec/Ior is  recorded.

3) SS signals to MS a new [BLER] target. MS starts inner loop power control according to the new outer loop target, and based on TPC bits. After time period T the new target has been achieved, within the minimum accuracy requirement.  MS reports [BLER] value to the test equipment in uplink signaling messages.  The average Ec/Ior is then recorded.

4) This procedure is repeated until adequate amount of [BLER] measurement results over the different service requirements have been measured.
[Note: The commands for switching inner and outerloop PC have to defined in 34.109 section 5.]
6.10.5 Test Requirements

[TBD]

3. Requirements for test equipment

It is believed that proposed inner loop PC test procedure places demanding requirements for test equipment involved in this test. At least following requirement is identified:

Power control step size accuracy must be very good in system simulator so that only goodness of inner loop PC of MS will be tested and nothing else.

4. Conclusions

The test procedure for inner and outer loop power control is proposed in this document.   
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