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1. Introduction

Currently the power control test for 1.28Mcps TDD option that is defined in [1] is only a static test i.e. the DL transmitted power and the quality of the radio link are evaluated after having reached a steady state. However, when establishing the first RL at initial setup, the UE is responsible for obtaining the proper quality of the connection, since a UE asking for too much DL power might endanger the stability of the system and quality of the other users. The test parameters and its requirements for initial target setting and its convergence are defined in [2] for FDD mode. This test case covers the initial convergence to a BLER target, which also covers the same properties as a varying BLER target. 

This test is also needed for 1.28Mcps TDD option to provide some confidence that UE can set its internal SIR target to an optimum value such that the performance of the network is maintained during call set up. This document presents test parameters and requirements for 1.28Mcps TDD option. 

2. Testing Scenario

 In order to demonstrate the UE performance, two cases are considered where the BS provides either high or low initial power level. The inner loop power control shall adjust the transmitted power level to the initial SIR target level during T0 time. Then the outer loop power control shall converge the SIR target to the level giving the required quality target of the service during the period T1. Thereby the UE should have been able to set its SIR target to be such that given BLER target is achieved. This approach is the same as in the FDD case.

2.1 Test parameters

· Propagation condition and the required DPCH_Ec/Ior

In this test the DL reference measurement channel 12.2kbps (specified in TS 25.102 sub-clause A.2.2) with static propagation conditions is used. Static propagation condition is used so that the requirement for outer loop power control can be set to be more demanding as in the FDD case.

The test parameters and requirements are based on DPCH_Ec/Ior level of  –5.1 dB required for 1% BLER target in tests which include both inner and outer loop power control running and implementation margin.

· Initial Power setting in Node-B

Two test cases are considered, test 1 is that the Node B has allocated too much power for DPCH and test 2 is that the Node B has allocated too little power for DPCH. For test 1 Node B sets the DPCH_Ec/Ior power at 0 dB, which is the maximum value for DPCH_Ec/Ior. For test 2 Node B sets the DPCH_Ec/Ior power at -6dB, which is the minimum value for DPCH_Ec/Ior to avoid out-of-synchronization. 

· Measurement period

The inner loop power control shall converge the transmitted power to a reasonable SIR-level during T0 after DPCH connection is established. The 10ms is used for this T0 value in FDD mode as shown in [2]. But the power control rate of 1.28Mcps TDD option is slower than that of the FDD mode. Therefore more time is needed to converge the transmitted power so the test will start 20ms after the DPCH connection is initiated.

T1 equals 500 ms and T2 equals 500ms and starts when T1 has expired as in FDD case [2].

· Window size for average power

The variation of measured power depends on the average window size. The proper value for window size would be selected according to the simulation results.

· Confidence level

90% confidence level is chosen for all downlink power control tests.

Therefore the following test parameters are proposed in Table 1




Table 1. Test parameters for downlink power control
	Parameter
	Unit
	Test 1
	Test 2

	Target quality value on DTCH
	BLER
	0.01
	0.01

	Initial DPCH_Ec/Ior
	DB
	0
	-6

	Information Data Rate
	Kbps
	12.2

	[image: image1.wmf]oc

or

I

I

ˆ


	DB
	-1
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	DBm/1.28 MHz
	-60

	Propagation condition
	
	Static

	DL Power Control step size, TPC
	DB
	1


2.2 Simulation Results

 Figure 1 is the simulation results for Test 1.
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Figure 1: Simulation results of Test 1

In figure 1, the instantaneous power level without averaging is about +/- 3.5 dB. After averaging over 10ms the variations have decreased to +/- 2.5 dB. When averaging over 20ms and 50ms, the variation is +/- 1.5dB and +/- 1 dB respectively. In case of 100ms average window size the variation is less than +/- 0.5dB.  
Figure 2 is the simulation results for Test 2.
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Figure 2: Simulation results of Test 2

In figure 2, similar results are achieved as for test 1. The variations of the measured DPCH_Ec/Ior have decreased when the window size is increased. Therefore the 50ms window size for average power is also proper for the 1.28Mcps TDD option as in FDD mode.

3. Requirements

The variations of the measured DPCH_Ec/Ior have +/- 1dB when the window size for averaging is 50ms. During the period T1, UE shall be updating its SIR target. The minimum power level gives reasonable confidence to satisfy the QoS at the beginning of a DPCH connection. The maximum power level sets the upper limit for an error in initial SIR target setting and verifies that the excessive capacity loss is not occurring during this period. Actually, in fading conditions it might be reasonable for UE to set its initial SIR target higher than in the AWGN test. During the period T2, the SIR target shall be converged to required SIR target value so the variation of measured power of DPCH_Ec/Ior in the period T2 is less than that in the period T1.

The value for the requirement remains FFS. It should be completed according to the comparison with the results of other interested companies.

Table 2. Requirement in downlink power control

	Parameter
	Unit
	Test 1 and Test 2

	DPCH_Ec/Ior during T1
	dB
	FFS ( DPCH_Ec/Ior ( FFS

	DPCH_Ec/Ior during T2
	dB
	FFS ( DPCH_Ec/Ior ( FFS


4. Conclusion

 The requirement of the downlink power control for initial convergence is needed for 1.28 Mcps TDD option but currently this test is missing in specification [1]. In this contribution, testing scenario of downlink power control for initial convergence is shown. Depending on the results of other companies, the test parameters and requirements should be in future included in the specification.

REFERENCE
[1]
TS 25.102  “ User Equipment (UE) radio transmission and reception (TDD) v 5.5.0”
[2]
TS 25.101
  “ User Equipment (UE) radio transmission and reception (FDD) v 5.7.0”










PAGE  
2

