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1 Introduction
In the last RAN WG2#54 meeting in Tallinn, it has been decided that system information is categorized into two types: 

· “Info sent on BCH static resource”
· “Info sent by sharing radio resources with DL-SCH”
Then, the task for RAN WG1 would be to design the physical channel structure for transmitting the above information, especially, to design the structure for the BCH static resource. The resource overhead and the support of the intra-frequency mobility should be importantly considered in the design for the case of 20 MHz cell bandwidth.
In this contribution, we discuss some multiplexing alternatives for the BCH static resource, mainly focusing on the 20 MHz cell bandwidth case.
2 Assumptions
The BCH structures discussed in this contribution are based on the SCH structure, as agreed in the last RAN1 meeting in Tallinn, and UE camping situations shown in Figure 1. 
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Figure 1. SCH structure and UE camping situations

· UE camping

· After an initial cell search, all the 10 MHz BW capability UEs move to the center of either of the left/right 10 MHz bands
· The 20 MHz BW capability UEs camp on the center of the 20 MHz cell band
· The idle mode UEs must be able to receive system information from neighbor cells without requiring any gaps

· The UE performs initial cell search from the SCH located in the cell band center
· System information carried via the DL-SCH radio resource will be transmitted in each of the 10 MHz bands

· The SCH structure in each of the 1.25  MHz band can be same or different, and is not much related with the BCH structure discussion
3 BCH design
Taking into account the BCH structure discussions in the RAN1 meetings so far, we identify the following alternatives, of which Alternatives 2 and 3 are new ones.
Alternative 1
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Figure 2. Alternative 1
Structure
· The BCH static resource is replicated in the two 10 MHz bands
· It is assumed that SCH carries the cell bandwidth information 
· One bit would suffice, indicating whether the bandwidth is 20 MHz or not

UE operation

· In case of the 20 MHz cell bandwidth, the UE will move to the center of a 10 MHz band after acquiring the cell bandwidth information from SCH in initial cell search
Merit
· Low BCH resource overhead

· Identical BCH structure irrespective of the cell bandwidths, in view of the 10 MHz BW capability UEs

Drawback

· Reduction in the supportable number of cell IDs carried by SCH due to the inclusion of the cell bandwidth information
Alternative 2
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Figure 3. Alternative 2
Structure
· The BCH  static resource is divided into two parts
· BCH1 and BCH2 are transmitted in the center of the 20 MHz cell band and in the center of left/right 10 MHz bands, respectively.

· BCH1: to carry the minimal system information such  as the DL/UL transmission bandwidth, TX antenna configuration, CP length, etc., which is required right after the initial cell search and does not need to be read again after once obtained
· BCH2: to carry the system information other than what is carried via BCH1, e.g., PLMN identity, SFN, scheduling information for the system information carried via the DL-SCH radio resource, etc.
· It is assumed that the information carried by BCH1 in neighboring cells is obtained from the current cell, e.g., via neighbor cell system Info
UE operation
· The UE first decodes BCH1 after the initial cell search

· In case of the 20 MHz cell bandwidth, the 10 MHz BW capability UEs will move to the center of a side 10 MHz band after acquiring the cell bandwidth information from BCH1 and then receive BCH2 transmitted in the corresponding 10 MHz band

· The 20 MHz BW capability UEs can receive both BCH2’s transmitted in the left/right 10 MHz bands
Merit
· Low BCH resource overhead
· The static system information carried by BCH1 is read just once
Drawback

· For the 10 MHz BW UEs, the information carried by BCH1 in neighboring cells should be obtainable from the current cell. Otherwise, the UEs would need to retune its RX carrier frequency to the center of the 20 MHz cell band in order to receive the BCH1 from neighboring cells.
Alternative 3
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Figure 4. Alternative 3
Structure
· The BCH  static resource is divided into two parts as in Alternative 2
· Unlike Alternative 2, BCH1 is transmitted also in the center of the left/right 10 MHz bands as well as in the center of the 20 MHz cell band.
· BCH2 is transmitted in the center of the left and right 10 MHz bands for the case of 20 MHz cell bandwidth
UE operation

· Initial system access operation is the same as that for the case of Alternative 2
· In mobility situations, the 10 MHz UEs can obtain the core system information directly from BCH1 of neighboring cells, transmitted in the center of the reception band
Merit
· Identical BCH structure irrespective of the cell bandwidths, in view of the 10 MHz BW capability UEs
· Intra-frequency mobility is well supported without making any bad impact on SCH unlike Alternative 1 
· The static system information carried by BCH1 is read just once
Drawback

· A small overhead increase due to the transmission of three BCH1’s
· But, the overhead of BCH1 will be insignificant compared to the amount of the information carried via BCH2 and DL-SCH radio resource

Alternative 4 
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Figure 5. Alternative 4
Structure
· BCH is replicated at the center of the cell band
· BCH subcarrier symbols are grouped into two blocks “A” and “B”, each of which has 0.675 MHz bandwidth

· BCH defined in the cell band center has the structure of “A+B”
· BCHs for the 10 MHz BW capability UEs camping in the left/right 10 MHz bands have the structure of “B+A”
UE operation

· In initial system access, all the UEs receive BCH within the center 1.25 MHz band of the cell band.

· The 10 MHz BW capability UEs camping in the left or right 10 MHz band receive BCH in the rightmost or leftmost 1.25 MHz band which adjoins the cell band center, respectively
Merit
· Low BCH resource overhead without making impact on SCH unlike Alternative 1
· Identical BCH structure in the center of the cell band, irrespective of the cell bandwidth

Drawback

· Identical system information should be carried in the BCH static resource in the left and right 10 MHz bands
· But, would this restriction be really a problem?

4 Conclusion
Based on the discussions, we propose to take either Alternative 3 or 4 as a baseline BCH structure. 

· Alternative 3 well supports the intra-frequency mobility without making impact on SCH
· Alternative 4 also well supports the intra-frequency mobility with the lowest overhead and without making impact on SCH









