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1. Introduction
At RAN1 #49, the implications of the RAN2 decision for a 40 ms BCH TTI was discussed and the following issues were raised regarding the BCH physical-layer structure ([1]):
· Number of P-BCH Transmission bursts within 40ms

· FFS: 2, 4

· Mapping of P-BCH bits onto transmission bursts

· FFS: all bits in each burst (each burst is self-decodable, soft combining of bursts possible), or all bits spread over all bursts

· Choice of TX diversity scheme

· FFS
During the period from RAN1 #49 to RAN1#49bis, email discussions on some of these topics, as well as on other BCH-related topics, have taken place on the RAN1 email reflector. This document summarizes these discussions and makes proposals for agreements to be taken at RAN1#49bis.

2. Discussion and proposals

2.1. Number of P-BCH Transmission bursts within 40 ms

It seems to be a general view within RAN1 that the coded BCH transport block should be mapped to four subframes within a 40 ms interval, more specifically to subframe #0 within each radio frame.
Proposed agreement:

The coded BCH transport block is mapped to four subframes (subframes #0) within a 40 ms interval.
2.2. BCH mapping within a subframe

A clear majority of companies is of the view that the BCH should only be mapped to a subset of the OFDM symbols within a subframe. 

For frame structure Type 2, there have been two proposals:

· Alternative #1: Mapping to three OFDM symbols within the subframe, more specifically to the OFDM symbol preceding the SCH and the two OFDM symbols succeeding the SCH.

· Alternative #2: Mapping to four OFDM symbols surrounding the SCH. In case of extended CP, there must, in this case, be restrictions on either the number of PDCCH symbols (maximum of two symbols) or the maximum number of idle symbols in case of TDD.

For frame structure Type 2, there has been one proposal: Symbol 5, 6, and 7 (normal CP), symbol 4, 5, and 6 (extended CP)
Proposed agreement:

Coded BCH mapped to only a subset of the OFDM symbols within a subframe. Exact symbols (3 or 4) to be agreed upon for Type 1.
2.3. Detection of 40 ms timing

Current assumption is that the SSC provides frame (10 ms) timing. With the introduction of a40 ms BCH TTI, there is also a need to find 40 ms timing. It seems to be a general view that the 40 ms timing should be blindly detected.
Proposed agreement:

40 ms timing is blindly detected, i.e. there is no explicit signaling indicating 40 ms timing.

2.4. BCH Coding and mapping structure

It seems to be a general view that the BCH transmission within each frame should be self-decodable, implying that, in case of sufficiently good channel conditions, it should be possible to acquire the BCH transport block from the reception of a single frame. Three approaches for the BCH coding/mapping were outlined during the email discussions:
· Approach 1 (Figure 1): Apply channel coding to the extent that the size of the coded transport block matches what fits into one subframe and then repeat the coded transport block in all subframes. Different scrambling should be applied to each subframe.
· Approach 2 (Figure 2): Apply channel coding to the extent that the size of the coded transport block matches what fits into four subframes and map the coded bits to the four subframes. Scrambling should be applied on a transport-block basis, implying different scrambling for each subframe

· Approach 3 (Figure 3): Apply channel coding to the extent that the size of the coded transport block matches what fits into one subframe and then repeat the coded transport block in all subframes with different cyclic shifts.  The same scrambling should be applied to each subframe.

From the contributions to RAN1 #49bis, it seems like at least four companies are in favor of Approach 3.

Proposed agreement: 

To be agreed
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Figure 1 Approach 1
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Figure 2 Approach 2
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Figure 3 Approach 3

2.5. BCH content

In parallel to the discussions on BCH physical-layer structure, the issue of contents of the BCH was also brought up. More specifically, the question was raised if the reference-signal transmit power, currently stated as “being signaled” but not yet clear where, would need to be signaled on BCH. Although there were limited responses, no company argued for the reference-signal transmit power being signaled on BCH.

Proposed agreement:

The reference-signal transmit power is not signaled on the BCH but as part of the dynamic part of the system information.
2.6. TX diversity

There are two basic proposals for TX diversity for BCH

· Transparent TX diversity based on PVS (or V-TSTD)

· Non-transparent TX diversity based on SFBC (+FSTD)

There were basically no discussions on this topic on the email reflector. However, based the contributions to RAN1 #49bis, there seems to be a clear majority of companies in favor of SFBC

PVS: Qualcomm, Nortel (if transparent TX diversity scheme), ETRI

SFBC: 
Toshiba, Motorola, Nortel (if non-transparent TX diversity scheme), NTT DoCoMo, Fujitsu, Institute for Infocomm Research, Panasonic, Sharp, Nokia Siemens Networks, Nokia, Samsung

Proposed agreement: 

SFBC-based TX diversity (based on the contributions to RAN1 #49bis, not on email discussions)

3. Proposals

· The coded BCH transport block is mapped to four subframes (subframes #0) within a 40 ms interval
· 40 ms timing is blindly detected, i.e. there is no explicit signaling indicating 40 ms timing.
· Coded BCH mapped to only a subset of the OFDM symbols within a subframe. Exact symbols (3 or 4) to be agreed upon for Type 1.
· Each subframe should be self-decodable (three different approaches are suggested, exact scheme to be agreed upon)
· The downlink reference-signal transmit power is not signaled on the BCH but as part of the dynamic system information.
· BCH TX diversity based on SFBC (+FSTD) (based on contributions to RAN1 #49bis, not on email discussions)
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