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Discussion
1.  Introduction
The BCH design has been discussed in RAN2, and currently the main issue of interest seems to be focussing on how the secondary information is transmitted, whether on S-BCH or Dynamic BCH (D-BCH). This document proposes a way forward for LTE BCH design. In this document, primary information refers to those information transmitted on the P-BCH, whereas secondary information refers mainly to those information that RAN2 initially intended to transmit on the P-BCH but does not fit into P-BCH due to the limited size.

2. Proposed way forward
Whether the secondary information should be transmitted on S-BCH or D-BCH depends on the control overhead involved. In either scheme, it seems to be the common understanding that the frame timing of the S-BCH/D-BCH for the secondary information is indicated in P-BCH. The only difference seems to come from how the resource blocks are identified, that is, by an indication in P-BCH or by use of an L1/L2 control channel, for S-BCH and D-BCH, respectively. Hence, focussing on this difference, the difference in overhead depends on the periodicity of P-BCH and S-BCH/D-BCH for secondary information.

The proposed way forward is:

1. Whether the coding/modulation for the secondary information can be fixed or not should be decided.

· If coding/modulation is not fixed, it would be reasonable to use L1/L2 control channel.

2. The content of primary and secondary information (whether the size of secondary information is fixed or not) should be decided.

· If PLMN IDs are included in the secondary information (which is likely to be the case), the size of the secondary information would change depending on network sharing.

3. Whether the bandwidth for the secondary information can be fixed or not, and whether multiple TTIs are necessary or not should be decided.
· It is undesirable if the bandwidth is fixed to accommodate the largest size for secondary information (e.g., maximum network sharing case). To efficiently accommodate any applicable size of secondary information, it is thought that the resource allocation should be granular enough. If there are no limitations on bandwidth regarding neighbour cell BCH reception, transmitting in a single TTI allowing flexible bandwidth seems to be preferable to reduce UE battery consumption. This is also preferable when designing gaps for inter-frequency cases. However, if there are limitations on the bandwidth (e.g., 1.25 MHz), then allowing multiple TTIs would be the only option.
Assuming that the coding/modulation for the secondary information is fixed, and flexible bandwidth is supported to accommodate various sizes of secondary information (i.e., PLMN IDs are included) in a single TTI, the only information that needs to be signalled is the bandwidth, i.e., a pointer to identify the resource blocks where the secondary information is mapped. Assuming that the secondary information always fit in 5 MHz (25 RBs, which should be about 200 bits), 5 bits are necessary to indicate the resource blocks. Hence, if S-BCH is used, this 5 bits are transmitted on every P-BCH. On the other hand, if D-BCH is used, an L1/L2 control channel (which is assumed here as 50 bits) is used as an overhead upon every transmission of secondary information. Hence, assuming P-BCH periodicity is 10 ms, the overhead of using S-BCH and D-BCH to transmit one instance of secondary information can be estimated as in Table 1.
TABLE 1.  Signalling overhead comparison.

	Periodicity
	20 ms
	40 ms
	80 ms
	160 ms

	S-BCH
	10 bits
	20 bits
	40 bits
	80 bits

	D-BCH
	50 bits
	50 bits
	50 bits
	50 bits


Table 1 suggests that S-BCH should be used if the periodicity of secondary information is 80 ms or less, or otherwise, D-BCH (L1/L2 control channel) should be used.
3. Conclustions

It is suggested that RAN2 first decides on the issues:
1. Can the coding/modulation for the secondary information be fixed?

2. What are the contents of primary and secondary information, or more essentially, would the size of secondary information be flexible?

3. Would the bandwidth for the secondary information be fixed, and/or would multiple TTIs be necessary?

and decide on the use of S-BCH or D-BCH depending on the incurred overhead.
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