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1. Introduction
At the Ad Hoc meeting in June, the transmission method for the synchronization channel (SCH) and broadcast channel (BCH) were discussed for a 20-MHz system bandwidth assuming the UE capability for the minimum reception bandwidth of 10 MHz. This contribution presents our views on the SCH and BCH transmission methods, the benefits of wideband transmission, and the UE capability for the minimum reception bandwidth.
2. Current Proposals for SCH and BCH Bandwidth in 20-MHz System Bandwidth
Figure 1 shows the proposals for the SCH and BCH transmission methods for a 20-MHz system bandwidth assuming the agreed UE capability for the minimum reception bandwidth of 10 MHz.
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Figure 1 – SCH and BCH mapping in 20-MHz bandwidth
· Alternative 1: The SCH and BCH are transmitted from the central part in the 20-MHz transmission bandwidth similar to the other system bandwidths. 
· Impact on UE implementation: 
· Since the transmission bandwidths of the SCH and primary BCH are all 1.25 MHz, the minimum reception bandwidth for the UE capability must be made slightly wider to approximately 10.625 MHz. 
· A pass-band filter is necessary to remove the SCH or BCH from the 10-MHz transmission bandwidth when the UE is receiving the 10-MHz bandwidth at either side.
· The SCH and BCH transmission bandwidths: The transmission bandwidths for the SCH and BCH must be sufficiently narrow, i.e., less than approximately 1.25 MHz, to suppress to a low level the change in the UE capability for the minimum reception bandwidth. 
· Impact on system performance: Since all control channels should be transmitted with a narrow bandwidth, e.g., 1.25 MHz, the benefit of a large frequency diversity effect through wideband transmission is not obtained. Thus, the achievable coverage is reduced compared to the case with wideband transmission, e.g., 5-MHz for the control channel.
· Appropriateness for 20-MHz UEs: The SCH and (primary) BCH structures are identical to those for other system bandwidths. The same structure is beneficial to the UE with a 20-MHz capability since the same receiving method can be used regardless of the system bandwidth. 
· Alternative 2: The SCH and BCH are transmitted from, e.g., the central part of each 10-MHz frequency band. 
· Impact on UE capability:
· No impact on the UE capability for the minimum reception bandwidth of 10 MHz.
· A pass-band filter is necessary to remove the SCH and BCH for the UE capability of 20-MHz for the minim reception bandwidth.
· The SCH and BCH transmission bandwidths: Wideband transmission is possible for, e.g., the BCH information to achieve an increasing frequency diversity effect.
· Impact on system performance: Since wideband transmission is possible, this alternative does not restrict the system performance such as the achievable coverage.
· Appropriateness for 20-MHz UEs: There is no consistency in the SCH and BCH transmission methods for other narrow system bandwidths due to different DC sub-carriers. Therefore, the SCH and BCH transmission methods suitable for UEs with a 20-MHz capability should be specified separately.
· Alternative 3: The SCH and BCH are transmitted from the central part of a 20-MHz spectrum with twice the original SCH and BCH transmission bandwidth.
· Impact on UE capability:
· No impact on the UE capability for minimum reception bandwidth of 10 MHz.
· A pass-band filter is necessary to remove the SCH and BCH for UEs with 10-MHz capability for the minimum reception bandwidth.
· The SCH and BCH transmission bandwidth: Wideband transmission is applicable for, e.g., the BCH information to achieve an increasing frequency diversity effect. However, the overhead of the SCH and BCH signals is two fold that of other system bandwidths.
· Impact on system performance: Since wideband transmission is possible, the alternative does not restrict the system performance such as the achievable coverage.
· Appropriateness for 20-MHz UEs: There is no consistency in the SCH and BCH transmission method for other narrow system bandwidths due to different DC sub-carriers. Therefore, the SCH and BCH transmission methods suitable for UEs with a 20-MHz capability should be specified separately.
Among these three alternatives, we prefer Alternative 1, since the same SCH and BCH transmission method is achieved regardless of the system bandwidth for each cell site. This feature is very advantageous in that a simple channel structure is achieved and that the UE with a 20-MHz capability can demodulate the SCH and BCH in the same way as in other system bandwidths. We believe that in the near future UEs with 20-MHz capability will be increased. However, the demerit of Alternative 1 is the restriction such that all control channels should be transmitted with a narrow bandwidth such as 1.25 MHz. 

3. Benefit of Wideband Transmission for Control Information

We showed in [1] that the required average received signal energy per bit-to-noise power spectrum density ratio (Eb/N0) with a 5-MHz transmission bandwidth can be decreased by approximately 1.5 dB assuming a BCH transmission in the six-ray Typical Urban channel model due to increasing frequency diversity gain. The reduction in the required average received Eb/N0 directly leads to an expansion in the coverage. Thus, we consider that the benefit of wideband transmission should be utilized as much as possible for the control channel.
Non-primary BCH information is conveyed using a shared data channel. Moreover, the information size of non-primary information is larger than that of the primary BCH information. Therefore, it is beneficial to transmit non-primary BCH information with a wideband such as 5 MHz to obtain a large frequency diversity gain.
4. Proposal to Change UE Capability on Minimum Reception Bandwidth
All the restrictions on the transmission bandwidth for the SCH and BCH are caused by the UE capability for the minimum reception bandwidth of 10 MHz. In other words, this is due to the difference between the maximum system bandwidth and the UE capability for the minimum reception bandwidth.

Therefore, we propose to change the current 10 MHz to a wider bandwidth, e.g., 15 MHz, so that a wideband control channel such as a 5-MHz bandwidth, which is transmitted from the central part of the 20-MHz spectrum, is demodulated and decoded.
However, it should be noted that since the purpose of the change in UE capability on minimum reception bandwidth is for optimizing the control channel structure, this capability does not necessarily mean that the minimum supportable downlink data rate of shared data channel and the minimum reception bandwidth capability of shared data channel are also extended.
The extension of UE capability on minimum reception bandwidth has following merits
· One transmission for all control channels is possible regardless of multiple system bandwidths.
· Large frequency diversity gain through a wideband transmission bandwidth is utilized for the control channel. This benefit directly leads to expansion in the coverage. Although a similar diversity gain is obtained from time diversity, it accompanies an increasing delay to derive a sufficient diversity gain.
· Wideband transmission is also beneficial to the paging channel (PCH). In this case, the UE does not have to change the carrier frequency according to the respective system bandwidths.
5. Conclusion

This contribution presented our views on the SCH and BCH transmission methods, the benefits of wideband transmission, and the UE capability for the minimum reception bandwidth. We propose to change the current 10-MHz bandwidth to a wider bandwidth, e.g., 15 MHz, so that a wideband control channel such as a 5-MHz bandwidth, which is transmitted from the central part of the 20-MHz spectrum, is demodulated and decoded.
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