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I. Introduction

In the last RAN1 Riga meeting, it was pointed out that if cell common sequence is used for P-SCH, there may be some problem in the synchronized network [1-2]. As a solution, some companies including ETRI proposed to use multiple P-SCH signals [1-4]. But if the multiple P-SCH sequences are used, the first step complexity may be high because at least second tier Node Bs should use different P-SCH sequences. In this contribution, we introduce a possible solution which minimizes the number of P-SCH sequences.

II. Possible code plan scenarios.
Among the following 5 scenarios described below, only scenario 2-1 and 2-2 use subframe offset.
Scenario 1-1: Single cell common P-SCH.
All the P-SCH signals from all the synchronized Node Bs are time aligned. There is a severe performance degradation in non-initial cell search environment [1][2]. Futher, there may be some dead zones between neighboring sectors in the same Node B due to different antenna patterns. In order to avoid this problem, time offset (i.e., Tcell) between neighboring sectors was introduced in WCDMA [5].

Scenario 1-2: Different P-SCHs between neighboring cells (including sector cells in same node B).
Non-initial cell search performance may be good. However, in order to cover the 2nd tier Node Bs, a large number of P-SCHs should be used, which may cause a large burden for the 1st step detector.

Scenario 1-3: SFN for SCH in same node B but different P-SCHs between neighboring Node B.
There may appear some dead zones between the neighboring sectors in the same node B due to antenna patterns. Non-initial cell search performance may be good if the serving cell and the target cell belong to different Node Bs. However, in order to cover the 2nd tier Node Bs, the number of P-SCHs should be at least 7 [2]. 
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Figure 1. Cell code planning example based on scenario 1-3.

Scenario 2-1: SFN for SCH in same node B but different subframe offset between neighboring Node B.
This scenario employs a subframe level offset between neighboring synchronized Node Bs to avoid performance degradation in the non-initial cell search situation. Figure 2 illustrates the subframe offset concept. At least the frame boundary for P/S-SCH, pBCH and DL RS, which are related with cell search, should have some offset with respect to the global frame boundary. The other channels, for example, MBMS traffic or unicast data packet traffic can be transmitted time-aligned with the global frame boundary. In the initial search situation, after the basic three step search, the UE can find the subframe offset information of the serving cell by demodulating pBCH. There can be 10 different subframe offsets, covering at least the 2nd tier Node Bs by an adequate cell planning. However, in this scenario, there exist dead zones within the Node B.


[image: image2.emf]102 103

102

103

GFN

BFN

Global frame 

boundary

(ex, using GPS)

node B

frame boundary

Node B

Sub frame offset

10 msec


Figure 2. Node B sub-frame offset (at least for P/S-SCH, P-BCH and DL RS).
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Figure 3. Cell code planning example based on scenario 2-1.

Scenario 2-2: 3 P-SCHs within node B and different subframe offset between neighboring synchronized node Bs
In this scenario, the subframe level offset is also employed between neighboring synchronized Node Bs to avoid performance degradation in the non-initial cell search situation. In addition, the neighboring sectors within the same Node B use different P-SCH signals to avoid dead zone problem. Thus, the number of different P-SCH signals is 3.
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Figure 4. Cell code planning example based on scenario 2-2.

III. Conclusions

In this contribution, we introduced one solution which can minimize the number of P-SCH sequences. We prefer  scenario 2-2, which uses 3 P-SCHs within a Node B and different subframe offsets between neighboring synchronized Node Bs.
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