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1. Introduction

At the WG1#21 meeting in Turin, Italy (in August 2001), the UE backward compatibility for Node B synchronisation over the air for 1.28 Mcps TDD was discussed. The Rel-4 UEs cannot receive the DwPCH when it is blanked based on the RNC schedule for the Node B synchronization. However, the UE algorithms involved in detecting and processing the DwPCH for initial cell search have to cope with failed detection of one or more DwPCH(s), e.g. due to fading. Therefore, backward compatibility is satisfied for the Rel-4 UE if the DwPCH of Rel-5 or later Node Bs is blanked at an acceptably low rate. And it was requested by WG1#21 to figure out the required blanking rate in order to meet the required Node B synchronization accuracy and have very minor impact on initial cell search. In [4] simulation results for Node B synchronisation are presented for blanking the DwPCH up to once each 32 subframes, depending on the schedule, associated to the NodeB.
In TSGR1#22(01)-1223, degradation of 0.15dB and 0.7dB was given at blanking rate at 32 and 16 respectively. In this paper, the potential performance degradation for initial cell search is extended to blanking rate at 8 and 4. And the impact on the searching for DwPTS procedure is also explained.

2. Impact on initial cell search procedure
During the initial cell search, the UE searches for a cell. It then determines the DwPTS synchronization, scrambling and basic midamble code identification, control multi-frame synchronisation and then reads the contents in BCH. This initial cell search is carried out in 4 steps:
Step 1: Search for DwPTS
During the first step of the initial cell search procedure, the UE uses the SYNC-DL (in DwPTS) to acquire DwPTS synchronization to a cell. This is typically done with one or more matched filters (or any similar device) matched to the received SYNC-DL which is chosen from PN sequences set. A single or more matched filter (or any similar device) is used for this purpose. During this procedure, the UE needs to identify which of the 32 possible SYNC-DL sequences is used.
Step 2: Scrambling and basic midamble code identification

Step 3: Control multi-frame synchronisation

During the third step of the initial cell search procedure, the UE searches for the MIB( Master Indication Block) of multi-frame of the BCH in the P-CCPCH indicated by QPSK phase modulation of the DwPTS with respect to the P-CCPCH midamble. The control multi-frame is positioned by a sequence of QPSK symbols modulated on the DwPTS. [n] consecutive DwPTS are sufficient for detecting the current position in the control multi-frame. According to the result of the control multi-frame synchronisation for the right midamble code, UE may go to next step or go back to step 2.

Step 4: Read the BCH

It is foreseen that only step 1 and step 3 is affected by the blanking of DwPCH. 

In step 1 matched filter (or any similar device) is applied to identify which of the 32 possible SYN-DL sequences. 1.25dB, 0.58dB, 0.28dB and 0.14dB degradation are expected at the blanking rate of 4, 8, 16, 32 (i.e. the DwPCH is blanked once each 4, 8, 16 and 32 sub-frames.) respectively compared to no blanking of DwPCH.  It is due to average energy loss of 1/4, 1/8, 1/16 and 1/32 for the matched filter at the blanking rate of 4, 8, 16, and 32 respectively.

In step 3, degradation for detecting S1 sequences is expected by the blanking. 

3. Simulation results of detecting S1 - degradation
The detection of DwPCH sequences is studied when DwPCH is blanked at the rate of 4, 8, 16, 32 compared to no blanking of DwPCH (i.e. the DwPCH is blanked once each 4, 8, 16 and 32 sub-frames respectively). 

The simulation is done under such assumptions:


Transmitted sequence: S1

One tap Rayleigh fading, AWGN channel

One user and one Node B

Speed at 120Km/h 
These are worst case assumptions for the detection of the S1 sequence.

Figure 1 shows the performance comparison by error rate of detecting DwPCH sequences between the 5 cases. The Y-ordinate indicates the error rate of detection for DwPCH sequence, i.e. S1 is not detected correctly (detected as S2) while S1 is transmitted.
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Figure 1
Performance Degradation with blanking rate at 32, 16, 8 and 4
From the simulation results, it can be seen that the maximum degradation for detecting S1 by blanking DwPCH with rate of 16 and 32 is about 0.7 and 0.15dB respectively. Error rate is lower than 7.5% even with blanking rate at 8 when Ec/N0 is bigger than –10dB and there is too much degradation with blanking rate at 4.
4. Conclusion

In this contribution it was shown, that a very minor impact on the initial cell search by the blanking of DwPCH for Node B synchronization is expected with the blanking rate at 32 (0.15 dB for maximum degradation), and even with 16 (0.7 dB for maximum degradation). Blanking rate at 8 is also acceptable.
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