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1. Introduction

At the last RAN1#49bis meeting in Orlando, it was agreed that time diversity with four transmissions is applied to the physical broadcast channel (PBCH), which is carried by the pre-decided resource block (RB) in the physical downlink shared channel (PDSCH). Dynamic broadcast channel (D-BCH), paging channel (PCH), and single-cell multimedia broadcast multicast service (MBMS) signal, etc., are carried  using the PDSCH as well. Since these channels must be received with system-dependent quality for all UEs in the cell including cell edge UEs. Therefore, this contribution presents the gain of time diversity (i.e., temporal soft-combining) for the D-BCH using the PDSCH from the viewpoint of packet error rate (PER) performance, and then, proposes the application of time diversity to the D-BCH. It should be noted that the conclusion is extended to other channels to multiple UEs using the PDSCH. 

.
2. Simulation Parameters

Table 1 gives the simulation parameters for the evaluation. The transmission bandwidth is assumed to be 1.4 MHz. The transmission payload size is parameterized from 100 to 700 bits. QPSK modulation with the rate-1/3 Turbo coding is assumed, and puncturing or repetition is applied according to transmission payload size. Single transmitter antenna is assumed. In the evaluation, the transmission power ratio of the reference signal (RS) to the PDSCH, boost, is set to 0 dB.
The 6-ray Typical Urban (TU) channel model with the maximum Doppler frequency of 5.55 and 55.5 Hz is used. Single-cell model is used and other-cell interference is approximated by Gaussian noise.
At the UE receiver, actual channel estimation is performed based on a two-dimensional minimum mean squared error (MMSE) channel estimation filter using the orthogonal RS allocated within a 1-msec transmission sub-frame, although an ideal FFT timing detection is assumed. Maximal ratio combining (MRC) is employed for antenna diversity combining at the UE receiver. Fading correlation between receiver antennas is assumed to be 0.

Figure 1 shows configuration of time diversity transmission used in the evaluation. Reception latency requirement is assumed to be 160 msec considering a typical D-BCH transmission, and data bursts are transmitted M times with an equal transmission time interval within 160 msec for time diversity.
Table 1 – Simulation parameters
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Figure 1 – Configuration of time diversity transmission
3. Simulation Results
The required average received signal-to-noise power ratio (SNR) performance is evaluated assuming a time diversity transmission shown in Fig. 1. Figures 2(a) and 2(b) show the required average received SNR for the average PER of 10-2 as a function of the number of information bits. Since actual transmission scheme for the D-BCH is not decided, we assume the localized transmission with a 1.4-MHz transmission bandwidth. In Figs. 2(a) and (b), the fading maximum Doppler frequency is set to fD = 5.55 and 55.5 Hz, respectively. The figures show that time diversity with more than M = 2 transmissions is required in order to receive information bits of more than 100 bits at the average received SNR of -6 dB, which corresponds to the cell edge condition. When M = 4 times transmission is applied, approximately up to 300 bits can be transmitted at the average received SNR of -6 dB. 
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(a) fD = 5.55 Hz                                                     (b) fD = 55.5 Hz
Figure 2 – Required average received SNR performance with 1.4-MHz bandwidth

In conclusion, time diversity, i.e., temporal soft-combining, is necessary for the D-BCH to achieve the required average PER at the cell edge condition assuming the a 1.4-MHz transmission bandwidth. Moreover, the delay requirements are different according to the respective control information bits carried by the D-BCH. Therefore, we propose that time diversity transmission for the D-BCH should be configurable with a few options from an operating point of view.
4. Conclusion
This contribution presented the gain of time diversity, i.e., temporal soft-combining, for control signals carried by the D-BCH. The following conclusions are given from the simulation results. 
· Time diversity, i.e., temporal soft-combining, is necessary for the D-BCH to achieve the required average PER at the cell edge condition assuming a 1.4-MHz transmission bandwidth.

· Time diversity transmission for the D-BCH should be configurable with a few options from an operating point of view, since the delay requirements are different according to the respective control information bits carried by the D-BCH. 
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