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1 Introduction
This contribution is a companion document to R1-060650, it contains a text proposal on cell search and synchronization channel for TR25.814.  
2 Text proposal for section 7.1.2.4 Cell Search
7.1.2.4  Cell search

A spectrum efficient initial access solution is required to fully support all necessary E-UTRA deployment scenarios. Considering that both Node-B and UE may have different transmission bandwidth capabilities, for example the scalable bandwidths from 1.25 MHz to 20 MHz, the DL synchronization channel (Sync-CH) is designed to support different types of UE capabilities and different system bandwidths.
The introduction of the Sync-CH enables the fast initial system access, timing and frequency synchronization and tracking, fast cell selection and re-selection with low complexity, DL CQI measurement and channel estimation. 

Sync-CH has the following spectrum saving features:

· Two types of primary common synchronization channel: 

· Type-1 is designed  for equal and above 5 MHz band scenario where 5 MHz primary common Sync-CH located in the center or on the edge of the available band is applied

· Type-2 is designed for below 5 MHz band scenario where 1.25 MHz primary common Sync-CH located in the center or on the edge of the available band is applied.

· Support non-MIMO and MIMO
· Antenna diversity for Sync-CH

· Reuse common pilot channel as part of Sync-CH 
Sync-CH consists of primary common synchronization channel and secondary cell-specific synchronization channel.
Primary Common Sync Channel (PSC) is modulated with the primary Sync sequences (PSS). PSS is formed by common PN sequences which are applied by Node-Bs across the whole network to enable  fast system access and cell search. Node-B bandwidth information can also be conveyed by PSC. 

· For type-1 PSC there are three common PN sequences corresponding to three possible system bandwidths (5 MHz, 10 MHz and 20 MHz) respectively

· For type-2 PSC there are two common PN sequences corresponding to two possible system bandwidth (1.25 MHz and 2.5 MHz) respectively.

PSC is carried by PSC symbol(s) which appears periodically in time. Examples of the locations of PSC and SSC are given by figure 1. In these examples PSC is transmitted by the last one or two symbols in the frame, while SSC is carried by the reference symbols in each subframe 
In order to enable the fast coarse synchronization, time domain repetition structure should be provided by PSC. Therefore type-1 PSC is transmitted by a single symbol for which only half of the sub-carriers are modulated, and type-2 PSC is transmitted repeatedly by two identical PSC symbols. 
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(a) Type-1 (5, 10, 20MHz deployments)
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(b) Type-2 (1.25, 2.5MHz deployments)

Figure 1 Examples of PSC and SSC Locations

Figure 2 shows the examples of the frequency domain structures of PSC symbol. Secondary Cell specific Sync Channel (SSC) is modulated with the secondary Sync sequences (SSS) which are the cell-specific PN sequence assigned to each cell. To reduce the additional overhead introduced by Sync Channel, common pilot channel can be reused as SSC and as the result has the same structure as common pilot channel. The mapping of SSS to common pilot sub-carriers can be repeated every several subframes. 
The Sync-CH overhead is 0.7% for type-1 and 1.4% for type-2 when the common pilot channel is re-used as SSC.
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Figure 2 Examples of Frequency Domain PSC Structure 

In order to exploit the spatial diversity of  Sync-CH when more than one Tx antennas are deployed, PSS and SSS can be transmitted by two or four antennas. Figure 3 and 4 give the examples of the antanna mapping and the primary Sync sequence mapping for PSC and SSC, where N and M represent the length of PSS and SSS respectively. In figure 4 we assume that SSS repeats every sub-frame, and the same sequence is transmitted repeatedly by all Tx antennas.  It should be mentioned that the total channel resource allocated to PSC keeps unchanged regardless of the changing of the antenna number. However more channel resource can be used by SSC when more Tx antennas are applied.
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Figure 3: antenna mapping and the primary Sync sequence mapping for PSC
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Figure 4: antenna mapping and the primary Sync sequence mapping for SSC
























































































































































































































































































































































































































