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Background 

Interference between the SCH and the midamble may cause interference problems in generating 
the channel estimates. Also, it will be a generally desirable thing to do anyhow as it could affect 
measurements of inter-cell interference power. It is therefore proposed to alter the SCH offsets 
so that, for none of them does the SCH overlap the midamble. The proposed offsets are as 
follows:- 
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Thus the minimum offsets are shrunk from 71 chips to 48 chips. The reason for introducing the 
offsets originally was to allow the strongest path SCH to be correctly demodulated without 
unacceptable interference from the SCH transmitted by other NodeBs by discrimination in time. 
We run a simulation in order to determine whether such a reduction in offset is acceptable. 

Simulation of SCH Offsets  

The scenario for simulation is shown below:- 



 
Figure 1 Scenario for Simulation 

The UE is place at random with uniform distribution over the left hand cell. Both Node Bs 
transmit SCHs with adjacent offsets. The reason for showing only two Node Bs is that code 
planning can ensure that only one of a NodeB’s neighbours uses an adjacent offset. The path loss 
between the UE is computed according to an inverse fourth power law with uncorrelated 
lognormal shadowing having a standard deviation of 8 dB. The absolute transmit powers and 
receiver noise levels are not considered important since we are interested only in the relative 
interference levels. 

The multipath fading model is based on the T1P1 channel models. 

For each UE deployment the paths losses are computed and a fresh channel model created for the 
paths to the two Node Bs. The maximum path power over all paths and both NodeBs is 
determined to obtain the affiliate NodeB. The other NodeB is then considered as an interferer. 
The total interference from the SCH on the interfering NodeB is measured by taking into account 
the gains of the paths and their timing differences relative to the overall maximum path. When 
the latter code position is correlated against, interference will arise at this position from the 
interfering NodeB according to the path time differences, the sync errors and the SCH offsets as 
applied to the raised cosine impulse response function. 

We then repeat the measurements to obtain a cumulative density function of the maximum 
(i.e. wanted) path power relative to the interference from the paths from the other NodeB. In the 
majority of cases the strongest path will come from the nearest (left hand) NodeB. In order to 
reflect the worst case situation, the SCH offset for the right hand NodeB is negative with respect 
to the left hand NodeB. The effect of this is that the relatively larger propagation delay from the 
right hand NodeB to the UE tends to diminish the relative time offset between the SCH signals. 

The effect of NodeB synchronisation error is also included. The maximum sync error is specified 
as ± 2.5 µs. The pdf of error is likely to peak around the zero error case. However, in order to 
provide a conservative model the error was modelled with a uniform distribution over the range 
-2.5 to +2.5 µs independently for both NodeBs. 

The results for the existing 71 chip offset are shown below:- 
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Figure 2 Cumulative Distribution for Interference with Sync Offset of 71 chips  

Here we see that, even for the bad urban case, the signal to interference ratio is greater than 
25 dB for 99% of the time. We now consider the case where the sync offset is reduced to 48 
chips. 
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Figure 3 Cumulative Distribution for Interference with Sync Offset of 48 chips  

Here the bad urban case provides 18 dB for 99% of the time. This figure is still quite large 
enough to support reliable detection of the sync word. 

It is therefore demonstrated that the sync offsets can be altered as proposed. 
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5.3.4 The synchronisation channel (SCH) 

In TDD mode code group of a cell can be derived from the synchronisation channel. In order not to limit the 
uplink/downlink asymmetry the SCH is mapped on one or two downlink slots per frame only. 

There are two cases of SCH and P-CCPCH allocation as follows: 

Case 1) SCH and P-CCPCH allocated in TS#k, k=0….14 

Case 2) SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k. 

The position of SCH (value of k) in frame can change on a long term basis in any case. 

Due to this SCH scheme, the position of P-CCPCH is known from the SCH. 

Figure 14 is an example  for transmission of SCH, k=0, of Case 2. 
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Figure 14: Scheme for Synchronisation channel SCH consisting of one primary sequence Cp and 3 
parallel secondary sequences Cs,i in slot k and k+8 (example for k=0 in Case 2) 

As depicted in figure 14, the SCH consists of a primary and three secondary code sequences with 256 chips length. The 
primary and secondary code sequences are defined in [8] clause 7 'Synchronisation codes'. 

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep synchronisation between base 
stations. As a consequence of this, a capture effect concerning SCH can arise. The time offset toffset enables the system 
to overcome the capture effect. 

The time offset toffset is one of 32 values, depending on the cell parameter, thus on the code group of the cell, cf. ‘table  6 
Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles and toffset’ in [8]. Note that the cell 
parameter will change from frame to frame, cf. ‘Table 7 Alignment of cell parameter cycling and system frame number’ 
in [8], but the cell will belong to only one code group and thus have one time offset toffset. The exact value for toffset, 
regarding column ‘Associated toffset’ in table 6 in [8] is given by: 
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Please note that ? ?x  denotes the largest integer number less or equal to x and that Tc denotes the chip duration. 


