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1
Introduction
RAN2 asks RAN1 some questions on Primary BCH transmission in [1] where the basic question is related to the number of bits that can be conveyed by the P-BCH assuming one sub-frame with 1.25 MHz bandwidth and, in case this number of bits is not sufficient to carry the information, what RAN1 thinks would be the preferred solution to increasing the number of bits. In this contribution we discuss this issue with the main focus on reducing the amount of information transmitted on the P-BCH.
2
Discussion 
RAN2 has made a preliminary estimate on the number of bits to be transmitted on the P-BCH to be in the range of 200-300 bits, but is considering ways to reduce the amount of bits. In our opinion, this amount of is too large. 200-300 bits every 10 ms means transmitting 20-30 kbit/s constantly to the cell edge which will be quite expensive considering that no HARQ operation means that a low channel coding rate is needed in order to achieve the necessary robustness. Instead of increasing the resources for P-BCH, one should look at the information that needs to be transmitted with the short P-BCH TTI.
The reason for introducing a P-BCH transmitted every 10 ms in the narrowest bandwidth in the first place, was in our opinion to ensure fast cell search by having the basic access parameter available to the UE as early as possible. The transmission interval of P-BCH of 10 ms was motivated by cell search and transmitting other system information with this high rate is in our opinion not needed. Rather than transmitting all the static (non-changing) system information on the P-BCH, only the information that is absolutely necessary should be transmitted on the P-BCH.. The secondary BCH (S-BCH) can then carry the remaining system information on a less frequent basis utilizing the full system bandwidth of the cell. Different system information elements can be transmitted with different periods based on the urgency of the particular information element. The P-BCH must have a fixed format in order for a UE to be able to decode it with no a-priori information and hence does not offer any flexibility when it comes to scheduling different information elements with different periods. Therefore, the P-BCH should primarily transmit the information that is needed to read the S-BCH. Additionally, information that is needed for enabling fast neighbour measurement and handover procedures and which the UE will have to read from the target cell could be considered included in the P-BCH information.

The information that is needed in order to read or ease the reading of the S-BCH:

· System bandwidth in number of physical resource blocks. (8 bits)

· Cyclic prefix length used in the S-BCH sub-frames (1 bit)

· MIMO parameters: With a fixed TX-diversity scheme used for the S-BCH, this means the number of antennas used for transmitting S-BCH could be needed. (2 bits)
· Scheduling parameters of S-BCH, i.e. where to find the S-BCH in time and frequency. (Number of bits depends on the flexibility needed, but a rough estimate is 3)

Information for mobility:

· Cell verification ID. This used for confirmation of a correctly found cell in neighbour cell search and is not the L1 cell ID, but a value than enables the UE to distinguish two cells with the same L1 cell ID either from the same network or from different networks.(9 bits)

In addition a CRC needs to be transmitted for verification.

Hence, the number of bits that needs to be transmitted on the P-BCH is more in the range of 30-40 bits rather than 200-300 bits. One OFDM symbol contains in the narrowest bandwidth 144 bits with QPSK modulation and with a low code rate (~1/10), still only 2-3 OFDM symbols are needed to carry the P-BCH.  Hence, our opinion is that there should not be any problems with restricting the P-BCH to 1 sub-frame every 10 ms. 

Q1 and Q2 are relevant to RAN1 in that RAN1 will need to study the coding rates required in order to achieve acceptable performance.
3
Conclusion 
RAN1 recommends RAN2 to limit the information transmitted on the P-BCH to only the information needed to read the secondary BCH in addition to information needed for mobility reasons.
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