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1. Introduction

It has been agreed that the E-UTRA air interface supports both frequency division duplex (FDD) and time division duplex (TDD) [1]. It also indicated in [1] that the primary purpose of broadcasting channel (BCH) is to broadcast a certain set of system and/or cell specific information similar to that of the current BCH transport channel. In this contribution, some issues related to the BCH for the TDD mode are discussed.

2. BCH location and timing detection
The frame structure for E-UTRA TDD is depicted in Figure 1. It should be noted that the timeslot used for uplink or downlink in this figure is for illustration only. For the LCR TDD based frame structure, the SCH is transmitted in downlink special time slot DwPTS, and the BCH is transmitted in the TS0 timeslot, for 5-ms every radio sub-frame [1].
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Figure 1 frame structure for TDD E-UTRA

It is known that both long and short CP sub-frames are available in E-UTRA. In [2] and [3], some considerations about the timing between BCH and SCH for both CP length sub-frames are given and some methods to solve the timing detection of BCH are also proposed. The main idea of these methods is to keep the timing between SCH and BCH be a constant and independent of the length of CP. By doing so, the BCH timing can be obtained after the timing of SCH is achieved without the knowledge of the length of CP. Although the discussions in [2] and [3] are focus on FDD mode, the main idea to acquire the timing of BCH is suitable for TDD mode too. Therefore, it is proposed to put the BCH in the last OFDM of TS0 as shown in Figure 2.
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Figure 2 BCH location for TDD frame structure
By putting the BCH at the last OFDM symbol in TS0, it can also bring some benefit. Since in E-UTRA TDD mode, SCH is transmitted in the special downlink timeslot DwPTS. When the BCH is located in the last OFDM symbol in TS0, the adjacent SCH signal can be used as reference signal for BCH demodulation. For hierarchical SCH structure, P-SCH is cell-common. The multi-path channel combining across cells increases the total average received power [4]. Thus, better demodulation performance of BCH is expected. 

It can be seen from Figure 1 that each traffic time slot contains a small idle period (Timeslot Interval), which is different from the FDD frame structure. From the parameters for TDD frame structure in [1], the timeslot interval (TI) will be different for long and short CP sub-frames. As an example in a 1.25MHz system, there are 18 samples in the TI for short CP length sub-frames while there are 16 samples for long CP length sub-frames. Thus, in order to keep the timing between SCH and BCH be a constant, some samples in the TI of short CP sub-frames can be used as cyclic postfix. One example of cyclic postfix insertion in TI is demonstrated in Figure 3.
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Figure 3 example of cyclic postfix insertion in TI

The cyclic postfix insertion method for the short CP sub-frame is described as follow: the first 
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 samples of the BCH symbol is added to the end of BCH symbol as shown in Figure 3, where 
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 are corresponding to the TI length of the short and long CP sub-frames respectively. As we all known, the cyclic postfix insertion can maintain the system performance if the OFDM timing is behind the exact symbol timing. So for the short CP sub-frames, if the BCH symbol timing is set at the same position as the long CP sub-frames, the system performance will not be degraded. Therefore, the timing between SCH and BCH can be fixed.
It should be noted that Figure 3 is one example of cyclic postfix insertion method. In fact, other methods can be derived from the one mentioned above. In general, cyclic postfix can be inserted in both short and long CP sub-frames. For short CP sub-frames, the length of cyclic postfix is 
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 while for long CP sub-frames, the length of cyclic postfix is 
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. It is easy to see that Figure 3 is an example when 
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3. BCH structure

The information transmitted on BCH includes: the system bandwidth, the CP length information, multi-antenna configuration, and so on. It is proposed to split the information transmitted on BCH and transmit as two parts in L1 [5]: Primary BCH and Secondary BCH. Primary BCH contains the primary information to access the carrier and a cell, such as system bandwidth and transmit antenna configuration. Secondary BCH contains cell specific information. 
As the information transmitted on P-BCH is needed immediately by the UE to access the system, it is recommended to transmit the P-BCH on the central 1.25MHz part regardless of the system transmission bandwidth, the same as where SCH is transmitted, so that no changes in the carrier frequency is necessary after establishing the initial acquisition.
It is reasonable that the information transmitted on S-BCH will exploit fully the potentially wider system bandwidth to increase frequency diversity effect when the over all transmission bandwidth is equal or wider than 5MHz.
4. 20MHz frequency allocation

It has been agreed in [6] that the working assumption proposal with respect to SCH transmission in 20MHz allocation is as follow:

· The 1.25 MHz BW SCHs are transmitted in the center of left/right 10 MHz useful band as well as in the center of the 20 MHz transmission band.
· The SCH in the center of the 20 MHz band is used in initial cell search for all the UEs and are intended for neighbour cell search for 20 MHz capability UEs.
· The SCHs in the center of the left/right 10 MHz band are intended for neighbour cell search for 10 MHz capability UEs.
It is beneficial to locate the BCH at the same frequency allocation as SCH. Since for 20MHz transmission bandwidth, it is approved to transmit the SCHs in the center of left/right 10MHz useful band as well as in the center of 20MHz transmission band. Thus, it is strongly recommended that the BCHs are also transmitted in the in the center of left/right 10MHz useful band as well as in the center of 20MHz transmission band as shown in Figure 4. When the channel estimation for coherent demodulation of BCH is using the adjacent SCH signal, the frequency allocation of BCH should be the same as SCH.
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Figure 4 frequency allocation of downlink SCH and BCH

5. Conclusion

In this contribution, some issues related to the BCH for the E-UTRA TDD mode are discussed:
· The BCH is located at the last OFDM symbol in TS0.

Channel estimation for coherent demodulation of BCH can use the adjacent SCH signal.

Timing detection of BCH can be obtained from the timing of SCH by keeping the timing between BCH and SCH be a constant. 

· The information transmitted on BCH can be split into two parts: primary BCH and secondary BCH.

· The 20MHz frequency allocation for BCH should be the same as SCH.
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