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I - Introduction

In previous ad hoc 8 meetings, it was noted that simulation data was lacking for narrowing down the number of possible compressed mode formats. Though the impact of transmission gap length on the link performance was adressed in [1], some concerns were raised on the impact of compressed mode users onto link quality of other users not being in compressed mode.

This contribution defines simulation conditions to assess this issue, and present preliminary simulation results.
II – Simulation conditions

The simulation assumes a single cell environment, with transmission at the BTS antenna of one BCCH channel, and two DTCH channels. DTCH1 is low data channel for a user in normal transmission, whereas DTCH2 is a high data channel for a user in compressed mode (all the frames being compressed).

The purpose of the simulation is to estimate the link quality degradation of the DTCH2, as a function of gap length used in DTCH1.
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Figure 1.- Single cell simulation environment

The mean transmitted power at the BTS is

PBTS = P +  + 
Where P is the power dedicated to BCCH,  is the mean power dedicated to UE1,  the mean power dedicated to UE2.

Each UE are located in a separate location with two separate uncorrelated downlink channels. We assumed that the received cell signal is received with the same power that of the noise. For simulation simplification, we assumed that the channels are normalised, so that one can derive :

P +  +  = N = 0.5

We assumed further a vehicular environment, with both UE at high speeds (40 Hz Doppler), and an orthogonality factor of 0.4, as defined in [2]

Knowing1 the CIR of DTCH1 and 2 the CIR of DTCH2, one can then derive the P, ,  coefficients used at the beginning of the simulation with the following equations .

(1) P +  +  = N = 0.5

(2) 1 =   / (*(P + ) + N)

(3) 2 = b  / (*(P + ) + N)

This leads to the following solution :

 = 1 * (1 + ) / (1 + 1 * )

 = 2 * (1 + ) / (1 + 2 * )

P = 0.5 -  - 

Assuming DTCH1 is a voice service (8 kbps) and that DTCH2 is an LCD 144 kbps service, both with an expected target Eb_Io of 4 dB, this leads to preliminary figures :

 = 0.003

 = 0.06

P = 0.47

These are the initial values of powers set at simulation start. Then, normal fast TPC is applied to both DTCH1 and DTCH2 around their respective target Eb_Io. 

It should be noted that the BCCH power is quite high in this environment. This is mainly due to the fact that the cell is very slightly loaded, and that UEs are still noise-limited. However, in the case of a cellular environment, the extra cell interference should be included in those figures. A rule of the thumb is that it corresponds to 0.6 times the level of intra-cell interference. In a case of a cellular environment, this case would then corresponds to an interference-limited cell, both UE being at the cell edge.

III – Simulation results

* :   DTCH2 gap overlaps over 2 DTCH1 frames

** : DTCH2 gap is in mid position of every DTCH1 frame

*** : DTCH2 gap is in mid position of one DTCH1 frame every 2 frames.

Transmission gap length
Eb_Io for DTCH1 at 10-3 BER

0
4.7

6*
5.0

6**
5.2

6***
5.0

8*
5.5

8**
6.6

8***
5.7

16**
12.0

Table 1.- Impact of compressed link on non compressed link

IV – Conclusions

From the above preliminary results, it appears that impact of compressed mode is limited when the transmission gap length is kept reasonnable (below 8 FDD slots). For large transmission gap length, simulations showed that the impact of compressed mode users on other users can become quite significant.

We wish to stress however that this is a very pessimistic environment. Indeed, at least one of the UE could be at lower speed. With loaded cells, the interference shall be averaged, reducing power control misfunctions. Further, we only investigated the degradation on the smallest power link, that is created by the most powerful link. Finally, the degradation could be reduced if schemes such as ASPC is used to fasten up the power control.

Another interesting observed phenomenon is that the degradation differs, depending on the position of the gap in the frame timing of the interfered link. This is because we assumed that the frame timing of the 2 users are aligned. When the compressed users uses (D) frame, there is one gap every 2 frames. When the compressed user uses (S) frames, there is one gap every frame (twice more gaps), and impact on power control is higher. However, when only one (S) frame is used every 2 frame, the results are same as the one with (D) frames.

Anyway, this simulation show that the transmission gap length should be kept as low as possible in general. This speaks in favor of splitting the long transmission gap into 2, when applicable.
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