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1. Discussion

Higher-order sectorization is an alternative tool to beam-forming to improve downlink coverage and site capacity. However, in order to fully benefit, in terms of coverage, from higher-order sectorization it is important that coverage is not limited by common channels (transport channels and other types of downlink signaling) that needs to be transmitted in every cell such as BCH and SCH. 

Especially, it would be beneficial if BCH and SCH transmission do not necessarily occur simultaneously in sectors of the same cell site, even if the sectors correspond to cells of the same Node B. If this is the case, i.e. if e.g. BCH transmission could be made to not occur simultaneously in two sectors of the same cell site, it would be possible to improve BCH/SCH coverage by “borrowing” BCH transmit power from other sectors.

There are at least two means by which this can be made possible:

· By allowing for staggering of the radio-frame timing between cells of the same Node B, see Figure 1. This implies that the first TTI of the radio frame (in which BCH and SCH is assumed to be transmitted) will not occur simultaneously for different sectors. 

· By allowing for a reduced-rate BCH transmission, e.g. by transmitting BCH (and potentially also SCH) only in every second frame, every fourth frame, etc., see Figure 2. This would allow for improved BCH coverage without staggering of the radio frame timing between sectors. It would also reduce the amount of resources needed for BCH transmission, leading to improved capacity e.g. for DL-SCH. It would lead to a reduced BCH rate (and potentially also increased cell-search time), which we believe is acceptable in scenarios where extreme coverage is of key importance.

To further improve the efficiency of higher-order sectorization, it is also beneficial if reference-signal transmissions could be limited. This could e.g. be achieved by having the possibility to only transmit downlink reference signals in sub-frames in which data transmission takes place, see further R1-062855.
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Figure 1 Staggering of frame timing between cells (sectors) of same Node B
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Figure 2 Reduced-rate BCH/SCH transmission

2. Recommendation

It is recommended that LTE should support both approaches outlined above:

· Staggering of frame timing on a sub-frame basis between cells of the same Node B should be possible

· Reduced-rate BCH/SCH transmission should be possible
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