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1. Introduction
At RAN2#56bis, it was indicated that only 30-40bits over P-BCH was recommended by RAN1 [1]. By excluding CRC, the number of information bits would be 20-30bits. It is quited limited and challengeable to squeeze P-BCH information, which currently assumed in RAN2, into 20-30bits. 
To increase the number of information bits over P-BCH, combining over P-BCH was shown as one of efficient ways [1]. It can increase the number of information bits over P-BCH almost double. However, one question was raised how to handle SFN if we allow combining of P-BCH. 

In this document, we would like to propose one way to make combining of P-BCH feasible with efficient handling of SFN. 

2. Discussion
P-BCH information: 

Excluding CRC, 20-30bits P-BCH information was recommended by RAN1 considering 1% BLER within 98% coverage. The P-BCH information currently assumed in RAN2 should be squeezed. The digested P-BCH can be as follow;

· SFN: 10bits

· Bandwidth info: 3bits {1.25, 2.5, 5, 10, 15, 20} 

· Number of TX antennas: 2bits {1, 2, 4}

· CP length indication: 1bits {normal CP, extended CP}

· L1/L2 control channel configuration: 2bits {0, 1, 2, 3}

· Measurement cell id: 16bits [2]
· Scheduling information: 3bits [3]
Around 40bits are still needed in P-BCH. It is quite limited and challengeable to squeeze P-BCH information into less than 20-30bits. Furthermore, even though we might succeed in squeezing P-BCH information into 20-30bits, it is not scalable solution considering some future use. 
Both how to squeeze P-BCH information and how to increase the number of information bits over P-BCH should be investigated. 

Combining of P-BCH: 

One of possible solutions to increase the number of information bits over P-BCH is combining [1]. 
However, since SFN is not same every P-BCH transmission (10ms), we cannot combine consecutive P-BCH.
To make combining of P-BCH possible, one approach could be transmitting SFN separately from other P-BCH information as the figure1. 
When SFN is transmitted separately, 10bits SFN should be separately coded. To guarantee a reliable detection of SFN with the same requirements, i.e. 1% BLER within 98% cell coverage, code rate would be somewhat lower compared to 1/10 for P-BCH [4]. However, we believe this overhead would be tolerable compared to the gain due to combining of P-BCH. Note that the following additional overhead when 1/12 or 1/14 code rate is used for SFN. 
· 1/12 SFN: additional 20 coded bits, which is equivalent to 2 information bits. 
· 1/14 SFN: additional 40 coded bits, which is equivalent to 4 information bits. 
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Figure1. Combining of P-BCH with separately transmitting SFN
3. Proposal
Since 20-30bits P-BCH information would be quite limited and challengable, both squeezing P-BCH information and increasing the number of P-BCH information bits should be investigated. 
To increase the number of P-BCH information bits, we would like RAN2 to discuss on the proposed P-BCH combining with separately transmitting SFN in the figure1. If needed, we are happy to prepare LS to RAN1 to ask on the gain of proposed combining of P-BCH. 
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