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Summary

The contribution contains the rationale and requirements for a TDD uplink power-control performance test. The test is proposed to ensure that a UE achieves satisfactory performance requirements without exceeding its allocated power, thus ensuring network integrity.  Document TS 25.102 sections 8 (new sub-section) and annex B are affected.

Introduction

The TDD uplink power control procedure as defined in TS 25.224 uses a weighted open loop power control scheme. It uses a weighted sum of the instantaneous path loss and the long-term average to reduce the power margin. 

The scheme leaves several issues to the consideration of the designer.  Specifically, the exact definition of the long-term average L0 and the relative weighting ( are not explicitly defined

As will be shown below, an unsuitable choice of the weighting can lead to an excessive power margin to obtain the required quality of service, thus lowering system capacity.  Only the case of 2 beacon slots per frame is considered. The degradation is higher for a single beacon.

To demonstrate, we compare the average SIR, in terms of Es/No that is required to obtain some quality of service for open loop (equivalent to (=0) and weighted open loop (( according to the distance from the measurement slot). A closed loop power control is also provided for reference.  The simulation parameters are described in Table 1.

Table 1: Simulation parameters

Target raw BER
1%

Channel
ITU pedestrian B

RX Diversity
ON

Channel estimation
Realistic

Mobile speed
30km/h and 60km/h

D, 1 to 7
D is the delay, expressed in number of slots, between the uplink slot and the most recent PCCPCH bearing slot

(
( = 1-(D-1)/6: 


No uncertainty in interference level 

L0
Equal to the constant value (represent steady stare conditions)

The performance is expressed in terms of average Es/No required to achieve the target raw BER, as a function of the delay in slots between the uplink slot and the most recent downlink slot.  Es is the energy of the complex symbol. Figure 1 shows that at 30 km/h the weighted open loop scheme requires lower Es/No levels than the unweighted open loop power control scheme for delays greater than 1 time slot.  The difference between the required Es/No levels for the weighted and unweighted open loop schemes increases with delay. For reference, the performance of closed loop power control scheme was included, as described in [2]. 

Figure 2 shows results for 60 km/h. It can be observed that at 60 km/h, the performance gain of the weighted scheme with respect to the unweighted scheme is more pronounced. This is due to the fact that channel conditions change rapidly for higher speeds.  The weighted open loop scheme reduces the effect of pathloss estimation error, which generally increases with delay. 

The results also demonstrate that in the absence of gain and interference uncertainties, the weighted open loop scheme outperforms the closed loop power control scheme at both 30 km/h and 60 km/h.    
[image: image1.wmf]0

1

2

3

4

5

6

7

8

7

7.5

8

8.5

9

9.5

10

10.5

11

11.5

12

Delay in time slots

Es/No (dB)

weighted open loop

open loop only    

closed loop only  


Figure 1: Required Es/No for BER=0.01 vs. delay at 30 km/h
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Figure 2: Required Es/No for BER=0.01 vs. delay at 60 km/h
Conclusion

We have demonstrated that the performance of the TDD uplink power control is heavily dependent on the correct use of long term and instantaneous path loss measurements. Therefore we propose a test to determine correct implementation of uplink power control in the UE.  Correct operation may be verified by the measured average transmitted DPCH_Ec /Ior value that is required to achieve a specified block error rate (BLER) values when target SIR is fixed.  Performance depends on the slot distance between the PCCPCH bearing slot and the slot bearing the channel under test.

Propagation conditions case 4, identical to the conditions defined in FDD, is proposed to be used for this test and is added to annex B for this purpose.  The need for testing under changing conditions (e.g. case 4 to case 2) is ffs.
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8.5
Uplink power control for dedicated channels

Performance of the TDD UE uplink power control may be verified by the measured average transmitted  
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 value that is required to achieve a specified block error rate (BLER) values when target SIR is fixed.. Performance depends on the slot distance between the PCCPCH bearing slot and the slot bearing the channel under test.

8.7.1
Minimum requirements

For the parameters specified in table 8.12, the BLER and the   
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 value at the BS antenna shall not exceed the values specified in table 8.11 for the specified values of Ds. Ds  is defined as the slot distance between the slot that bears the PCCPCH and the succeeding slot which bears the uplink channel under test.
Table 8.12: Test parameters for uplink power control for dedicated channels
Parameters
Unit
Value

Number of DPCHo

1
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dB
0

Ioc
-60 dBm/3.84 MHz at UE antenna

Information Data Rate
Kbps
12.2

Propagation Conditions

Case 4

SIR Target
dB
FFS

PCCPCH 
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dB
[3dB]

PCCPCH Ec/Ior
dB
[-3dB]

Table 8.13: Performance requirements for uplink power control for dedicated channels
Test
Ds
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Confidence level of 
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BLER 

1
1
[  ]
[  ]%
10-2

2
7
[  ]
[  ]%
10-2

3
14
[  ]
[  ]%
10-2

Annex B (normative): Propagation conditions

B.1
Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.

B.2
Multi-path fading propagation conditions

Table B2 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum.

Table B2: Propagation Conditions for Multi path Fading Environments

Case 1, speed 3km/h
Case 2, speed 3 km/h
Case 3, 120 km/h
Case 4, 3 km/h

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0
0
0
0
0
0
0

976
-10
976
0
260
-3
976
0



12000
0
521
-6







781
-9
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