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1. Introduction
This paper presents a text proposal for the downlink synchronization channel (SCH) multiplexed within a sub-frame for cell search, i.e., initial acquisition, in the E-UTRA downlink. 


Two different cyclic prefix (CP) lengths are defined in the E-UTRA downlink: short CP for unicast service and long CP mainly for multimedia broadcast and multicast service (MBMS). Thus, by allowing flexible assignment of the MBMS channel to any sub-frame by TDM based multiplexing to the unicast channels, the position of the SCH may be affected. Note that the SCH must provide the same correlation waveform to be used in the cell search. Therefore, the following two multiplexing methods for the SCH are considered to achieve constant SCH transmission timing within a sub-frame.

· SCH symbol multiplexing on the last OFDM symbol within a sub-frame [1]-[2]
· Mandatory usage of the same CP length for all the sub-frames to which the SCH is multiplexed, along with restrictions on the multiplexing of the MBMS channel
In the next section, a text proposal is presented for the SCH symbol multiplexing methods that achieve constant SCH transmission timing within a sub-frame.
2. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------

7.1.2.4  Cell search

7.1.2.4.2 Structure in time
The position of the SCH transmission timing within a sub-frame should be fixed in all sub-frames to which the SCH is multiplexed, in order to achieve a simple averaging of the correlations over multiple sub-frames. To achieve constant SCH transmission timing within a sub-frame, the following two SCH symbol multiplexing methods should be investigated.

· SCH symbol multiplexing on the last OFDM symbol within a sub-frame 
· Mandatory usage of the same CP length for all the sub-frames to which the SCH is multiplexed, along with restrictions on the multiplexing of the MBMS channel
Figure 1 shows the first method. The SCH should be multiplexed into the last OFDM symbol within a  0.5-msec sub-frame, in order to achieve constant SCH symbol transmission timing regardless of the CP length. This configuration achieves sub-frame timing detection without the knowledge of the CP length at the UE. It also achieves simple averaging of the correlation between the received signal and the SCH replica over multiple sub-frames. The first method allows flexible CP length allocation, i.e., flexible MBMS channel allocation to any sub-frame without restriction. With this approach, restrictions on the UL/DL switching point for TDD is necessary in case DTX of the last part of the downlink subframe is used for creation of guard time.
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Figure 1 – Basic transmission timing of downlink SCH and BCH within sub-frame. Please note that this figure is for illustrative purposes only.
On the other hand, in the second method, an SCH symbol is multiplexed into any OFDM symbol within any sub-frame.  In this method, one or more arbitrary OFDM symbols of a sub-frame may be used for mapping SCH. However, since the same OFDM symbol position within a sub-frame and within a radio frame should be maintained, it is necessary to restrict MBMS transmission to sub-frames not affected by the SCH in case a CP of different length is used for SCH and MBMS.
---------------------------------  End of Text Proposal  -----------------------------------------------------
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