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1 Introduction

On BCCH content delivery mechanism there is a number of approaches [1]. Common view is to split the system information into a fixed (also denoted as “primary”) and flexible (also denoted as “secondary” or “non-primary”) part in order to optimize system information reception by UE. On multiplexing of the different types of information the current status is as follows:
· It is common view to multiplex BCCH carrying fixed part (herein after referred to as “primary”) information onto BCH characterized by fixed, pre-defined transport format. According to RAN1 working assumption is to transmit BCH in the central part of the transmission bandwidth of the cell with the constant bandwidth of 1.25 MHz regardless of the overall transmission bandwidth. 

· On multiplexing of BCCH carrying flexible part (herein after referred to as “secondary”) information there are different views [2]-[10]. On one side it is proposed to multiplex them onto BCH either with fixed (pre-defined) or dynamic allocation of bandwidth and position. On the other side it is proposed to multiplex the secondary information onto DL-SCH. Allocation of DL-SCH resources carrying system information may be done also either fixed (pre-defined) or dynamically.
Refer to the different views on multiplexing of BCCH carrying secondary information there is a need to discuss this issue in more detail. Therefore, this contribution addresses the candidate multiplexing options for BCCH carrying secondary system information in a UE’s serving cell and provides for each option its characteristics and issues for further study. It is proposed to take this as basis for further discussion.
It is out of scope of this contribution how the split of system information should be done, for instance either into static/dynamic, cell-specific/multi-cell or mandatory/optional information according to their relation to basic connectivity.
2 BCCH multiplexing options

In the following three candidate multiplexing options for BCCH carrying secondary system information are presented providing for each option its characteristics and issues for further study.
Option 1: BCCH carrying secondary information is multiplexed onto BCH
Characteristics:
· Applicable in RRC_Idle (LTE_Idle) and RRC_Null (LTE_Detached) state.

· Scheduling of BCCH carrying secondary system information can be done by a scheduler located in a new MAC-b entity.
· Signalling of position of secondary information can be done by the primary system information.
Issues for further study:

· Strategy for allocation of BCH resources carrying secondary information in terms of bandwidth and position: may be either fixed (pre-defined) or dynamic.

· In case of dynamic resource allocation these BCH resources are then in contention with the DL-SCH resources controlled by the scheduler located in a new MAC-sh entity. It is FFS how these resources may be shared between MAC-b and MAC-sh scheduler.
· Number of logical channels for BCCH, i.e. either one logical channel on which both primary and secondary system information are transmitted or two logical channels, one each for primary and secondary system information.

· Number of transport channels for BCH, i.e. either one or two transport channels for the same reason as for the number of logical channels above. 
In Figure 1 a simplified structure of the MAC architecture for multiplexing option 1 is depicted with a new MAC-b entity including scheduling functionality and assuming the case with one logical channel for BCCH and one transport channel for BCH. Note that this functionality is only responsible for BCCH carrying secondary system information. In case of BCCH carrying primary system information this functionality is not used and bypassed. 
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Figure 1: MAC-b architecture related to multiplexing option 1
Option 2: BCCH carrying secondary information is multiplexed onto DL-SCH (“broadcast mode”)
Characteristics:

· Applicable in RRC_Idle (LTE_Idle), RRC_Connected (LTE_Active) and RRC_Null (LTE_Detached) state.
· No multiplexing with other logical channels such as DCCH and DTCH.
· Scheduling of BCCH carrying secondary system information can be done by the scheduler located in a new MAC-sh entity.
· BCCH carrying secondary information is transmitted on a new type of DL-SCH for which no HARQ and link adaptation is applied.

Issues for further study:

· Impact on HARQ, link adaptation and channel-dependent scheduling of DL-SCH in unicast mode.

· Strategy for allocation of DL-SCH resources carrying BCCH in terms of bandwidth and position: may be either fixed (pre-defined) or dynamically.
· Strategy for allocation and scheduling of DL-SCH resources carrying BCCH in terms of priority handling compared to resources of unicast DL-SCH, e.g. broadcast mode DL-SCH may have absolute priority over unicast mode DL-SCH.
· Signalling of position of secondary information may be done by the primary system information or L1/L2 control signalling.

In Figure 2 a simplified structure of the MAC architecture for multiplexing option 2 is depicted with a new MAC-sh entity.
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Figure 2: MAC-sh architecture related to multiplexing option 2 
Option 3: BCCH carrying secondary information is multiplexed onto DL-SCH (“unicast mode”)
Characteristics:

· Applicable only in RRC_Connected (LTE_Active) state.

· Multiplexing with other logical channels such as DCCH and DTCH.
· Allocation of DL-SCH resources in terms of bandwidth and position is done dynamically.
· Scheduling of BCCH carrying secondary system information is done by the scheduler located in a new MAC-sh entity.

· Benefit from HARQ, link adaptation and channel-dependent scheduling.

Issues for further study:

· Signalling of position of secondary information may be done by the primary system information or L1/L2 control signalling.
The MAC architecture for this multiplexing option is depicted in Figure 3.
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Figure 3: MAC-sh architecture related to multiplexing option 3 
3 Summary
This contribution addressed three candidate multiplexing options for BCCH carrying secondary system information in a UE’s serving cell and provided for each option its characteristics and issues for further study. It is proposed to take this as basis for further discussion.
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