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1
Introduction
The BCCH is used to broadcast system control information to UEs. The system information can be categorised into:
· Primary information and non-primary information [1] [2]

· Cell specific information and cell common information [4]

· System information that UEs in RRC_CONNECTED should read.
To clarify the system information structure, this paper proposes the definition of primary and non-primary information, classification of the above mentioned information and transmission scheme for BCCH.
2 Discussion
2.1
Definition of Primary and Non-primary Information
The system control information can be categorised into primary and non-primary information. However, the definition of the primary and non-primary information has been unclear. If all the system information are transmitted on fixed radio resources, it will be difficult to expand the system information. Therefore, we propose the definition of primary and non-primary information as follows:
· Primary information:
· The system control information that the UEs have to read at first upon cell search completion.

· Mapped onto static radio resources.
· Non-primary information

· The system control information that the UEs may read after reading the primary information.

· Mapped onto scheduled radio resources indicated by the primary information.

2.2
Specific Primary and Non-primary Information

Table 1 addresses specific information elements that should be included in the system information, and classifies them into primary or non-primary information, together with the area within which the information is to be valid.

Table 1: System information elements

	System control information elements
	Area scope
	Primary or not

	SFN
	eNodeB or cell specific
	primary

	PLMN identity
	eNodeB specific
	primary

	Overall transmission bandwidth
	eNodeB specific
	primary

	Number of transmit antennas
	eNodeB
	primary

	Scheduling and update information index (e.g. value tag) of system information
	cell specific
	primary

	NAS system information
	eNodeB specific
	non-primary

	UE timers and counters
	eNodeB specific
	non-primary

	Cell selection and re-selection parameters
	cell or eNodeB specific
	non-primary

	Common physical channel configuration
	eNodeB or cell specific
	non-primary

	UL interference
	cell specific
	non-primary

	Dynamic persistence level
	cell specific
	non-primary

	Measurement control information
	cell specific
	non-primary

	Time (clock) information
	PLMN specific
	non-primary

	UE positioning related information
	cell specific
	non-primary

	Stored RB configuration
	PLMN specific
	non-primary

	PLMN IDs of neighbouring cells
	cell specific
	non-primary


As shown in Table 1, some system information elements are eNodeB or PLMN specific. As such, depending on the area scope, certain information can be received with SFN combining in the UE (hence benefiting from diversity gain), given that those information are synchronously transmitted among the involved cells [3]. Therefore, the system information elements should be grouped into blocks considering not only the type and nature of information but also the diversity gain.
2.3 System Information to be read by Active UEs
 The system information to be read by UEs in RRC_CONNECTED would be:
· Dynamic persistent level
· UL interference, if necessary

· Measurement control information, if necessary.

 If these information vary dynamically, it is not effective to send them on a unicast channel. Hence, the UE should read the dynamic system information, such as the dynamic persistent level, from system information in the connected cell, even if the UE is in RRC_CONNECTED.
 The system information of a neigbour cell, to be read by UEs in RRC_CONNECTED preceding handover, would be:
· Common physical channel configuration, if neccesary
· Measurement control information, if necessary
· System frame number, if necessary.
 Since the above information except for the system frame number does not vary dynamically, it may be more effective to send the information on a unicast channel in handover preparation phase. Table 2 compares whether a part of system information should be sent on a unicast channel to a specific UE or not.
Table 2: Comparison whether a part of system information is sent on a unicast channel or not

	
	Pros
	Cons

	UE reads broadcast system information from neighbouring cells
	It is not needed to send system information on a unicast channel.
The UE can measure the timing difference between cells for non-contention based HO or other purposes.
	The UE needs to have two FFTs.
Other cell interference will increase, due to larger coverage needed for broadcast system information.

The UE reception processing will be complex if different TTIs are used in the serving and neighbouring cells.

	System information is sent on a unicast channel in the serving cell.
	The UE does not need two FFTs.

Other cell interference will decrease.
	The HO command size is increased.
The source eNB has to be transferred system information in target cell over X2 interface and extract the “delta” in system information.


2.4 Transmission Schemes for BCCH

 Two transmission schemes for BCCH can be considered as shown in Figure 1, in case the cell bandwidth is 20 MHz. Alternative 1 sends the same BCCH on both 10 MHz halves, considering the UE minimum bandwidth capability being 10 MHz. Alternative 2 sends the BCCH information that UEs should read only in RRC_IDLE at the centre band of 20 MHz, and the BCCH information that UEs should read in RRC_CONNECTED on both 10 MHz halves on assumption that MCCH and MTCH are transmitted in the different subframe from BCCH.
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Figure 1: Transmission alternatives for BCCH

 Transmission efficiency of alternative 1 is lower because the same BCCH is sent on both 10 MHz sides. Therefore, alternative 2 is our preference.
3 Proposal
We showed the classification of primary / non-primary information and cell specific / cell common information, and proposed the definition of primary and non-primary system information:

Primary system control information:

· Mapped onto static radio resources.

· Need to be read by UEs at first upon cell search completion.

Non-primary system control information:

· Mapped onto scheduled radio resources indicated by the primary information.

· Read by UEs after reading the primary information.
 Since it may be more effective to send a part of system information on a unicast channel in handover preparation phase, necessity for reading system information in neighbouring cells should be investigated. Furthermore, a part of system information, that should be read by active UEs, should be sent on both 10 MHz halves considering the minimum UE bandwidth capability.
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