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1. Introduction

At the WG1#22 meeting in Jeju Korea, Samsung proposed one method based on extending the length of the existing DwPCH sequences from 64 chips to 128 chips for 1.28Mcps Node-B synchronization [2]. In this contribution we present the simulation results to compare the method based on the Extended DwPCH sequence and the conventional method based on the existing DwPCH sequences [1].

2. Simulation results

2.1.  Benefit from Extending DwPCH sequence
2.1.1. Simulation assumption

In this simulation, it is assumed that each Node B have six neighboring cells which transmit the SYNC_DL sequences simultaneously. These DwPCH signals from every cell will interfere with each other. During Node B synchronization procedure, one Node B transmits the cell synchronization sequences (SYNC_DL sequences or Extended SYNC_DL sequence), and another Node B will stop transmission and detect this signal, the signals from other 5 Node B are the interference for detecting synchronization signal.
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Fig. 1 Interference during Node B sync procedure

It is assumed that all Node Bs have the same cell radius. Each Node B transmits the SYNC_DL sequence with the same power except the sequence used for Node B synchronization. The transmission power used for synchronization will be looked as one variable parameter in the simulation. Considering performance requirement, when the sequences are applied to achieve the cell synchronization, the transmitting Node B needs to increase the transmission power to reach the required signal to interference ratio.

The effect of shadowing is considered in this simulation, and the shadowing effect obeys to lognormal distribution with 8dB standard deviation.

	Parameter
	Value

	Chip Rate
	1.28Mcps

	Number of samples per chip
	8 sample per chip

	Cluster 
	1

	Modulation 
	QPSK

	Lognormal shadowing
	8dB


Table. 1
Simulation Assumption

2.1.2 simulation results and analysis

In this simulation, the rate of successful measurement per unit time is given according to the variation of SIR value.
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Fig. 2
Successful measurement Rate with 8dB lognormal shadowing fading

It can be seen in this figure, during the Node B synchronization, the performance from the method of transmitting Extended DwPCH is better than the method by transmitting DwPCH sequence. In order to achieve the reasonable range of success rate (70% ~ 90%), the required SIR in the case of extended SYNC_DL sequence is reduced approximately 2.5dB ~ 3dB compared with that of existing SYNC_DL sequence case.

2.2.  Analysis of Impact on RACH/HO procedure using Node-B sync method based on Extending SYNC_DL sequence

2.2.1 Methodology

In the proposed method based on the Extended DwPCH sequence, the DwPTS part is extended, and the GP part between DwPTS and UpPTS is shortened. Therefore, there exists some possibility that will induce interference to the transmission of UpPCH of others. During Node B synchronization procedure, there may be probable that extended SYNC_DL sequence which arrives in receiving Node-B, and SYNC_UL signal transmitted from one UE in RACH or HO status of the receiving cell arrive in this Node B at the same time. This means that there may be overlapping between Extended DwPCH sequence and SYNC_UL sequence in receiving Node B. If this case occurs, this will result in a more interference between Extended SYNC_DL sequence and SYNC_UL sequence. From the following simulation, such overlapping possibility is addressed.
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Fig. 3 Overlapping between Extended Sequence and SYNC_UL sequence

Before UE transmits the SYNC_UL for Random Access or Handover, UE need estimate TA (time advance) value according to the receiving power of DwPCH or P-CCPCH power [3]. Because of fading effect, UE can’t estimate the TA accurately. If UE transmits the SYNC_UL too early, there exists possibility of overlapping Extended SYNC_DL with SYNC_UL sequence. The overlapping probability is analyzed with change of different cell radius.

Here is the simulation procedure:

1
UE calculates the average received DwPCH or P-CCPCH power.

2
UE gets the transmission power of DwPCH or P-CCPCH at Node B from BCH.

3
Estimate the propagation delay (tp according to the difference between transmission power and received power.

4
UE Transmits SYNC_UL in time TTX-UpPCH.  TTX-UpPCH is expressed as:


TTX-UpPCH = TRX-DwPCH -2(tp +12*16 TC
5
When SYNC_UL sequence arrives in Node B and Node B is receiving cell synchronization sequence (Extended SYNC_DL or normal SYNC_DL), it is an overlap.

During the simulation, the overlapping probability is obtained under the situation that Node B synchronization procedure need to be done every 50 sub-frames and every 100 sub-frames, separately. Lognormal distributed shadowing effect is considered with 8dB standard deviation.
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Fig. 4 Probability of overlapping SYNC_UL sequences with cell sync sequence during Node B sync procedure
2.2.2 Simulation results and analysis

In Figure 4, 

Case1 uses extended SYNC_DL sequence for Node-B sync procedure every 50 sub-frames.

Case2 uses normal SYNC_DL sequence for Node-B sync procedure every 50 sub-frames.

Case3 uses extended SYNC_DL sequence for Node-B sync procedure every 100 sub-frames.

Case4 uses normal SYNC_DL sequence for Node-B sync procedure every 100 sub-frames.
Shown from curve 1 and curve 2, the overlapping probability of both Extended SYNC_DL sequence and existing SYNC_DL sequence is less than 1.7%. Results from curve 3 and curve 4 shows the maximum overlapping probability of both Extended SYNC_DL sequence and existing SYNC_DL sequence is about 0.8%. This shows, the probability of overlapping SYNC_UL sequence with extended SYNC_DL sequence is very small. In practical, Node B may distinguish the Extended DwPCH sequence and SYNC_UL sequence even if there is small overlapping between them.

3. This means there is a very small impact on Random Access and Handover using proposed Node-B sync method based on Extended DwPCH sequence.

4. Conclusion

In this contribution, it was shown that, to achieve the required successful measurement probability, the method based on Extended DwPCH sequence can reduce the required the signal to interference ratio by about 2.5dB ~ 3dB compared with the conventional method based on DwPCH sequence without more signaling overhead. This contribution also shows, the impact on Random Access and Handover due to using an Extended DwPCH sequence is very small. Based on this simulation, we propose that this method should be a proper candidate for Node B synchronization over the air for 1.28Mcps TDD. For further study, the elaborate selection of extended sequence need to be more investigated.
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