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1 Introduction

There is an ongoing discussion about the performance degradation when using compressed mode (CM). Sever CM capacity losses were indicated in [1]. This document presents additional simulation results of the compressed mode performance by means of advanced time dynamic system simulations. 

The used models, notation and simulation parameters in this document are based on [1]. However, since the results in this document have been performed by means of time dynamic simulations, some models and the performance measure are not, and can not be, identical.

2 Simulation models

The system simulator consists of a 7 omni directional cells with a cell radius of 500 m. Wrap around is used to generate a virtual unlimited simulation area. Fast inner loop and outer loop power control are deployed. A user can be connected to maximum three cells during soft handover. Both shadow fading and multipath fading, Pedestrian A 3 km/h, are applied in the simulator. Other parameters are identical to [1] and can be found in Appendix A. An overview of the simulator can be found in [2].

2.1 Compressed mode

One of the CM patterns described in [1] has been chosen for these simulations, i.e. a transmission gap of 7 idle slots and a gap repetition of 5 frames. 

The compressed mode is modelled by increasing the power of the eight “compressed” slots in order to compensate the seven idle slots with zero power. 

During a transmission gap we do not have any power adjustments by the inner loop power control which may cause a loss in Eb/N0 (i.e. SIR in [1]) performance. However, since the compressed slots are transmitted with higher power, the pilot symbols will also have higher power that may increase the link performance due to better channel estimation. I.e. it is not straightforward to decide the loss in terms of Eb/No degradation, see e.g. [3] where it is shown that CM has only a minor impact on the link performance. However, in order to compare with the results presented in [1], two cases have been selected.

The transmit power of the compressed slots are either increased with  

· 3 dB, i.e. models same SIR of the compressed slots (indicated in [3]) or 

· 6 dB, i.e. models a 3 dB SIR increase of the compressed slots (used in [1])

All CM patterns are randomly distributed between the users.

2.2 Performance measure

The performance measure is average BLock Error Probability (BLEP) or since we have only speech service this is identical to Frame Error Rate (FER). We assume 10 ms interleaving depth, which means that the quality of 15 slots is mapped to FER by a mapping table [2]. The slot-CIR to raw-BER to FER mapping is based on the ideas described in [4].   

3 Simulation results
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Figure 1. Uplink average BLEP as function of the average number of users per cell, none or 100% of the users are in CM respectively. CM slots have same or 3 dB higher SIR than normal slots. A transmission gap of 7 slots and a gap repetition of 5 frames are used.

The simulation results are summarised in the table below. A reference case from [1] has also been included as comparison. The absolute capacity figures differ since the time dynamic simulations use 50% voice activity (DTX). The uplink noise rise can be found in Appendix B, were we can find out that the noise rise for the CM cases at the capacity limit is never above 6 dB.

Table 1. Cell capacity with 0 or 100% (worst case) of the users in CM.
SIR offset of CM slots
Cell capacity of Dynamic Simulations @ FER=1%
Cell capacity of Static Simulations, see ref [1], Figure 5.

0
70 (none in CM)
60 (100% in CM)
-

3 dB
70 (none in CM)
55 (100% in CM)
40 (none in CM)
10 (100% in CM)

4 Conclusion

This document presents additional capacity results using same assumptions as in [1]. Since only a subset of the different compressed mode patterns have been investigated here, due to simulation time restrictions, we can not make a final conclusion. However, our results indicate that the performance degradation (worst case) for the selected CM pattern is in the order of 15-20% with reasonable assumptions. This result shall be compared by the 75% loss presented in [1]. We believe that one main contributor to the difference is the two different performance measures used.
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Appendix A: Simulation parameters

Table 1 below summarizes the parameters used in the simulations.

Description
Value

UE max output power 
21 dBm

Cable & connector loss
3 dB

Body loss
6 dB

Shadow fading 
   standard deviation
   correlation distance
   Node B correlation

Multipath fading

7 dB
10 m
0.5

Ped A, 3 km/h

Noise (including RX noise figure)
-169 dBm/Hz

Propagation model parameter ( 

29.83 dB

Propagation model parameter (
35.22

Cell radius
500 m

Speech service
  max normal user bit-rate
  CM slots TX power increase
  voice activity (DTX)
  mean call holding time

12.2 kbps
3 or 6 dB
50%
90 s

Table 1: Detailed simulation  parameters

Appendix B: Additional simulation results
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Figure 2. Uplink noise rise as function of the average number of users per cell, none or 100% of the users are in CM respectively. CM slots have same or 3 dB higher SIR than normal slots. A transmission gap of 7 slots and a gap repetition of 5 frames are used. 
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