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1. Introduction

Once a UE has entered  a cell and obtained downlink synchronization, it needs to obtain certain information about the system. This system/cell-specific information is typically broadcasted in each cell in a cellular system and for proper operation of the system, the information must reach the cell border
. In WCDMA, the BCCH transport channel, mapped to the P-CCPCH, is used for this purpose. Furthermore, the information is typically periodically repeated to ensure that new UEs entering the area will have up-to-date system information. However, as broadcasting to the cell border comes at a cost in terms of power, the amount of information in such a broadcast channel should be minimized.

In the following, the term ‘BCH’ is used to denote broadcasted system information.

2. Broadcast Channel Structure

It is proposed not to introduce any special L1 processing for the BCH, but to rely on the same L1 processing as the shared data channel. From a L1 perspective, this allows viewing BCH as a scheduler implementation. The same approach is valid for both FDD and TDD.
· BCH transmission bandwidth
The BCH must be transmitted using a bandwidth known to all UEs in the cell. The bandwidth can either be given by the specifications (similar to the requirements set on the synchronization channel ‎[1]) or obtained from the cell search step (given that system bandwidth is signaled using the SCH). 
· Same L1 coding chain for unicast and BCH
To simplify the E-UTRA structure, no unnecessary physical-layer functionality should be introduced. Therefore, without loss of performance, it is proposed to use the same physical layer functionality in terms of coding, etc, as for unicast transmission. The modulation scheme and channel coding rate should be fixed and known to all UEs. 
· TDM (and FDM) of unicast data and BCH transmission
TDM, complemented by FDM, is proposed for multiplexing of BCH and unicast data transmissions sharing the same carrier. FDM is used in cases when the system bandwidth is larger than the bandwidth all UEs can receive (given by the UE capabilities). 
· Control signaling transmitted in the same way as for unicast data
Control signaling, including UE ID, is transmitted using the same structure as used by unicast data. An ID known to all UEs is included in the specification for transmission of BCH data.
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Figure 1: TDM/FDM of unicast data and BCH.
3. Cell vs System-specific information

The broadcast information can be either

· cell specific, i.e., the information is only valid in a certain cell, or

· system specific, i.e., information that is valid in multiple cells.

From a coverage perspective, it can be advantageous to code and transmit the two parts separately. This allows soft combining of transmissions from multiple cells, given that the transmission instants are synchronized between the cells. Naturally, scrambling should be common in all the cells in this case (this is the same situation as for MBMS).
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Figure 2: Soft combining of system-specific information.
4. On-demand system information

System/cell specific information can be divided into two categories:

· information required to continue the process to access the system, and

· information not critical for continuing the process of accessing the system. 

As a minimum, the first category includes information necessary to receive at least some of the other downlink channels, e.g., the system bandwidth, and the location of the remaining system information. Parts of this information may be given by the specifications or obtained from the cell search procedure. Information on how to perform a random access may also be included in this category.

The second category consist of less time-critical information, e.g., information used to optimize the UE transmission/reception. Although important, this category of information is not critically needed at the initial stage of network access.
Compared to the first category, the amount of information in the second category, and consequently the transmission cost, is likely to be larger. Therefore, the number of transmission instants of the second category should be minimized. One possibility is to transmit this information only upon request. Thus, in situations when no new UEs enter the cell, only the first category of information is transmitted. This is illustrated in Figure 1.

Dividing the system information into two categories, where the second category (part 2) is transmitted upon demand only, offers several benefits. Beamforming could be used for the second category as it is known which UE(s) that request the information. This could be used to provide good coverage in very large cells. Additionally, bandwidth and power is consumed by the system information only when needed.

Note that part 2 of the broadcast information could be transmitted using a group identity. Hence, if multiple UEs require the system information in one cycle, a single transmission is sufficient. Furthermore, if the first part includes whether a request phase should be performed or not, both ‘conventional’ BCH (no request, part 2 is always transmitted) and ‘on-demand’ system information (part 2 is only transmitted if a request is received) can be implemented in the same structure. 
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Figure 3: Transmission of broadcast information.

5. Conclusion

It is proposed to

· adopt the same physical channel processing and structure for the BCH as for unicast data, and

· continue discussions regarding soft combining and ‘on-demand’ for BCH transmission.
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� The coverage of the broadcast information can be thought of as defining the cell border.
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