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1 Introduction

During RAN2#57bis, the discussion on the content and transmission of BCH continued.

The current assumption is that BCH is mapped to six resource blocks (72 sub-carriers during one 1 ms subframe) once every 10ms which corresponds to relatively large overhead for small bandwidth. This document continues the discussion on BCH content and is looking into details on how often the actual information is needed. 
The intention is to agree on the content and repetition period for BCH.

2 Discussion
2.1 Content of BCH:

The current assumption on the information that is to be transmitted on the BCH is the following: Ref [1]
· "Some" scheduling of dynamic info

· SFN

· Value tag. The mechanism of system information change indication has not yet been concluded but it should be designed in such a way to minimize the overhead on BCH (SU1 could at least carry change indicator for all the following SU’s.)
· Cell reselection parameters needed for measurement purpose (when no neighbor cell list is broadcasted)
· L1-related parameters containing (see Ref [3])
· Downlink system bandwidth
· Reference-signal transmit power
· MBSFN-related parameters
· Number of transmit antennas

· CRC
The information can, similar to WCDMA be referred to as Master Information Block.

Looking into the listed content question raises what is the most time critical information from the UE point of view and whether the currently agreed periodicity of 10ms for transmitting BCH can be changed.
We believe that increasing transmission timing of BCH to 40ms will have no significant negative impact on the measurements and execution of cell selection, reselection for idle mode UEs as well as handover for active mode UEs. It may be even possible to consider increase to 80ms which may introduce a delay on some of the procedures but that delay may not necessarily have substantial impact on the total execution time.
Intuitively one could say that all the scheduling information for the rest of the BCCH content s needed only as often as the actual content.
2.2 Transmission timing of BCH: 

Increasing the repetition rate of BCH from 10 to 40ms will prolong time to acquire BCH from average ~5ms to average ~20ms (thus increase of 15ms). The following will be affected by this increase:

IDLE mode:

Measurements:

In order for UE to accurately measure on neighbouring cell it may need the knowledge on DL system bandwidth. Assuming agreed measurement quantities, RSRP can be measured over 6 resource blocks. In case RSSI is used there may be need to know the bandwidth prior to the measurements. Decision whether to signal measurement bandwidth is up to RAN4. In worst case, start of measurements may be delayed; this can be circumvented by UE using the knowledge of the current cell measurement bandwidth to measure on the neighbouring cell. So, the system bandwidth and number of transmit antennas is first needed when acquiring the L1/L2 control signaling needed for demodulation and deciding of SU1 on DL-SCH. Thus, period of transmission of this information does not need to be shorter than the scheduling information, see above.
In case no neighbour cell list is transmitted, it is a common opinion that some parameters needed for UE to finalize ranking procedure in case of cell reselection must be transmitted as a part of neighbour cell BCH. Currently only identified parameter is Qoffset. For the UE to complete the measurements, it needs to detect the cell, measure (number of samples few tenths of ms apart) by using offset (offset can be obtained upon start of the measurements so it may not have any impact on duration of measurements) and see that it is stronger than the current cell.
This time may add up to 200-300ms. Average increase of 20ms due to reading neighbour cell BCH in that case does not add significant delay (adding to that is that UE needs to find a cell some time before the actual reselection takes place).

Regarding the offsets, operators are currently working on providing the input on how often the offset is used in their network. The main difference seems to be in the case of using the offset to compensate for feeder losses. In principle this can be solved internally in eNB in order to avoid compensation for feeder loss over the radio interface (i.e. broadcasting offset for every cell in the network which creates overhead independent on whether the information is broadcasted on BCH or as a part on neighbour cell list).

When it comes to overhead of broadcasting Qoffset, in case it is included in the neighbour list, assuming the similar periodicity as in WCDMA, and in average 20 neighbour cells (9 bits for cell ID and 7 bits for the offset) total number of bits adds to 215 (for 1.5 second repetition) or 320 (1second repetition) bits per second. Adding to the calculation is number of bits indicating the scheduling of the SU carrying neighbour list. In case offset is added to the BCH, 7 bits every 40ms adds up to 175 bits per second. Thus assuming the 40ms timing, overhead becomes larger if neighbour list is included.
DRX:

In case of idle mode UE needs to obtain SFN due to DRX used for paging. Since SFN can be obtained by the UE while performing measurements (UE keeps track of the clock internally) this will not be critical information even if BCH is transmitted every 80ms i.e. upon cell reselection UE will know frame timing and be able to listen to its paging channel.
Conclusion: based on discussion above, for IDLE mode UE, it could be possible to increase periodicity of BCH transmission without introducing performance degradation to the system.

Connected mode:

Measurements:

For connected mode, similar reasoning when it comes to measurements applies the difference being that if needed to indicate offset, it can be done via e.g. measurement control thus any related delay diminishes and UE does not need to read neighbour cell BCH unless:
SFN is needed for handover purpose. The need for SFN and possible ways for UEs to acquire is also discussed in Ref [2]. In principle all the necessary information can be provided in dedicated manner or the UE can acquire SFN while performing the neighbour cell measurements. In general if cell search is continuously ongoing the UE is able to detect/identify neighbour cells enough in advance to be able to read BCH and then start performing the measurements and run those through appropriate filtering.
Conclusion: in case of connected mode UE, increasing periodicity of BCH transmission will not have significant impact to quality and latency.
3 Conclusion and Proposal
With this contribution we kindly ask RAN2 to conclude on the listed content of BCH. We also propose to reference to the content as to Master Information Block (MIB).
Assuming that the above content is agreed and no other information is to be introduced (that may put restraints on how often BCH needs to be transmitted), based on the discussion presented in previous chapter, it is proposed to increase the period at which Master Information Block is transmitted from 10ms to at least 40ms (and possibly 80ms)
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