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1
Introduction
Current UTRA systems have the SCH transmitted in every 0.66 ms slot (occupying the first 10% of the slot). SCH is necessary to acquire the slot timing and to assist in the determination of the cell ID. The cell ID is identified by breaking down the hypothesis between the S-SCH code and the reference signal (CPICH scrambling code). 
Cell search in E-UTRA systems has, in principle, the same goals but in a different setting:

· Transmission bandwidth of the SCH may be different to the system transmission bandwidth

· To address common cell search procedure for multiple bandwidth deployments, and

· Consistent with minimum UE Rx capability
· Low duty cycle in transmission of SCH signal

· UTRA systems have the SCH signal in every 0.66ms slot

Discussions related to cell search in E-UTRA have been mainly focused on initial cell search. As indicated in [2] and [3] and analyzed in [4], it is critical to realize the importance of cell search after the acquisition of the first cell and therefore in e.g., mobility scenarios in both RRC_IDLE as well as RRC_CONNECTED states in mind. 
This document emphasizes some of the aspects related to cell search that need to be further investigated. 

2
Discussion
So far the SCH proposal seems to have the following features:

· Low duty cycle: 1 or a few OFDM symbols per radio-frame

· Hierarchical / non-hierarchical cell search procedure

Irrespective of hierarchical or non-hierarchical cell search procedure, there is a number of issues related to cell search that need further investigation: 
· Inter-RAT measurements: mainly to measure/detect E-UTRA system

· In UTRA, the max transmission gap in 10ms frame is 4.66 ms

· GSM frame duration is 4.6 ms

The capability to measure/detect the E-UTRA system within “measurement gaps” has a direct impact on the duty cycle of signals used for cell search. 

· Mobility in flexible band system

· Several possible system bandwidths.
· The notion of “camping” in both RRC_IDLE as well as RRC_CONNECTED appears when
· The minimum UE Rx capability is smaller than the system bandwidth (e.g., 10MHz UE Rx capability UE operating in 20MHz system bandwidth)

· In that case, neighbor cell search should be feasible without the need to tune to another center frequency.

· This poses some restrictions in the placement of the SCH and Primary/Secondary BCH as suggested in [5] and illustrated in Figure 1 below.
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Figure 1. SCH Transmission example for min UE Rx capability of 
5MHz for different system bandwidths
· Impact of Paging DRX cycles into neighbor cell search (mobility measurements) in RRC_IDLE state

· Impact of DRX cycles at the UE into neighbor cell search (mobility measurements) in RRC_CONNECTED state

· Discovery of neighbor cells in conjunction with DRX cycles in RRC_IDLE and RRC_CONNECTED states, especially for low duty cycle SCH transmission in asynchronous networks

Other aspects that are important to keep in mind are:

· Detection of Primary BCH using the SCH as the phase reference. 
· Primary BCH and SCH span the same bandwidth.
· UE complexity

· Need for UE receiver with multiple FFTs
· Can a single FFT be used to demodulate data from one cell and simultaneously detect other cells? 

· Cell search in carriers dedicated to SFN MBMS

· No need to determine the cell ID

· Cell search reduces to slot and “super-frame” timing acquisition
· Neighbor list necessity and contents 

3
Conclusions
Cell search procedure shall not be defined looking just at the performance, complexity and overhead of initial acquisition in isolation. Important features for cell search are the following:
· Robustness in mobility scenarios

· Inter-RAT detection (detecting E-UTRA)

· UE battery consumption

Therefore, we suggest evaluating the cell search procedure considering the aspects outlined in this document in conjunction with the performance of initial cell search. 
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