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1 Introduction

At the joint RAN1-RAN2 meeting during RAN2#52 in Athens proposals on LTE BCH were discussed. The outcome of the discussion has been summarized in [1]. On BCCH content delivery mechanisms there were following approaches:

· Split into static and dynamic information (according to the length of the repetition cycle) [2];
· Split according to optionality of SIBs and according to their relation to basic connectivity, i.e. cell selection procedure [2];
· Split into cell-specific and multi-cell (system) information [3], [4];
· Split into primary (containing e.g. MIB/SBs) and secondary information (other SIBs) [5];
· Mapping of primary system information onto primary BCH and secondary system information onto secondary BCH or DL-SCH [3], [5].

For an effective transmission of BCCH information from UE perspective we fully support the approach for splitting the broadcast information into a fixed part with pre-determined bandwidth and position which is known to all UEs in the cell, and a flexible part with dynamic allocation of bandwidth and position. 
In this contribution we present our view on BCCH content delivery in terms of separation and acquisition. Further, some principles on BCCH design are proposed to take into account.
2 BCCH content refer to Rel-6
Refer to Rel-6 the overall BCCH content includes the following system information blocks:
· Master Information Block (MIB): CN and ANSI-41 information elements, scheduling information to a number of SIBs,
· Scheduling Block 1 (SB1): scheduling information to a number of SIBs,
· Scheduling Block 2 (SB2): scheduling information to a number of SIBs,
· System Information Block 1 (SIB1): NAS system information as well as UE timers and counters to be used in idle mode and in connected mode,
· System Information Block 2 (SIB2): URA identity list,
· System Information Block 3 (SIB3): parameters for cell selection and re-selection,
· System Information Block 4 (SIB4): parameters for cell selection and re-selection to be used in connected mode,
· System Information Block 5 (SIB5): parameters for the configuration of the common physical channels in the cell,
· System Information Block 5bis (SIB5bis): uses the same structure as System information block type 5. System information block type 5bis is sent instead of system information block type 5 in networks that use Band IV (UL: 1710-1755 MHz, DL: 2110-2155 MHz),
· System Information Block 6 (SIB6): parameters for the configuration of the common and shared physical channels to be used in connected mode,
· System Information Block 7 (SIB7): fast changing parameters UL interference and Dynamic persistence level,
· System Information Block 11 (SIB11): measurement control information to be used in the cell,
· System Information Block 12 (SIB12): measurement control information to be used in connected mode,
· System Information Block 13 (SIB13): ANSI-41 system information,
· System Information Block 13.1 (SIB13.1), ... , 13.4 (SIB13.4): further ANSI-41 related information,
· System Information Block 14 (SIB14): parameters for common and dedicated physical channel uplink outer loop power control information to be used in both idle and connected mode (applicable only for 3.84 Mcps TDD mode),
· System Information Block 15 (SIB15): information useful for UE-based or UE-assisted positioning methods,
· System Information Block 15.1 (SIB15.1), ... , 15.5 (SIB15.5): further positioning related information,
· System Information Block 16 (SIB16): radio bearer, transport channel and physical channel parameters to be stored by UE in idle and connected mode for use during handover to UTRAN,
· System Information Block 17 (SIB17): fast changing parameters for the configuration of the shared physical channels to be used in connected mode (applicable only for TDD modes),
· System Information Block 18 (SIB18): PLMN identities of neighbouring cells to be considered in idle mode as well as in connected mode.
As indication for the sizes of SIBs we have listed in table 1 the SIB configuration of FDD cells from 4 operators. The values are originated from traces taken of the cells located at our site in south Munich/Germany. 
Table 1:  SIB configuration of FDD cells from different operators
	SIB type
	Size [bytes] according to ASN.1 coding

	
	Operator 1
	Operator 2
	Operator 3
	Operator 4

	MIB
	29
	29
	21
	12

	SB1
	n.s.
	n.s.
	n.s.
	14

	SB2
	n.s.
	n.s.
	n.s.
	n.s.

	SIB1
	29
	29
	22
	17

	SIB2
	28
	28
	n.s.
	2

	SIB3
	29
	29
	15
	16

	SIB4
	n.s.
	n.s.
	n.s.
	n.s.

	SIB5
	112
	84
	88
	65

	SIB6
	n.s.
	n.s.
	n.s.
	n.s.

	SIB7
	29
	29
	3
	3

	SIB11
	167
	112
	156
	95

	SIB12 – SIB17
	n.s.
	n.s.
	n.s.
	n.s.

	SIB18
	n.s.
	n.s.
	n.s.
	4


Note: n.s. = “not scheduled”.
3 Separation and acquisition of BCCH information
As mentioned above we fully support the approach for splitting the broadcast information into a fixed part with pre-determined bandwidth and position which is known to all UEs in the cell, and a flexible part with dynamic allocation of bandwidth and position. 
Proposal 1: On separation of BCCH information we propose the split of system information according to optionality of SIBs and according to their relation to basic connectivity, i.e. cell selection/reselection procedure (second bullet point above).
· On the fixed part only the relevant parameters required to perform PLMN/cell selection, cell reselection and for synchronization/access purposes should be transmitted. Refer to Rel-6 the fixed part would include MIB, SB, SIB1, SIB3, SIB5 and SIB11.
· On the flexible part optional parameters such as positioning (SIB15) and ANSI-41 system information (SIB13) etc. should be transmitted.
Proposal 2: On acquisition of BCCH information we propose that UE needs to read system information of the fixed and flexible parts depending on the NAS/AS states as follows:
· LTE_Detached (RRC: NULL): Fixed and flexible parts of BCCH are transmitted over the BCH in the entire coverage area of the cell. UE is mandated to read the BCCH sent on fixed part only. UE needs to read the BCH containing the flexible part depending on its capabilities.
· LTE_Active (RRC_Connected): UE does not need to read the BCH in any case. It is proposed to transmit BCCH related information on the downlink shared channel (DL-SCH) in unicast mode, so that BCCH transmission would benefit from link adaptation, channel-dependent scheduling and HARQ.  
· LTE_Idle (RRC_Idle): Fixed and flexible parts of BCCH are transmitted over the BCH in the entire coverage area of the cell and UE needs to read the BCH sent on fixed part at least. And, UE needs to read the BCH containing the flexible part depending on its capabilities. Further, UE does not need to continuously monitor the BCH in this state. Modification info should be transmitted by paging.

4 Further principles on BCCH design
Based on the experiences we made in field trials we propose the following principles on LTE BCCH design to take into account:

· Avoidance of segmentation: We observed that the segmentation of system information is not beneficial in case of bad channel conditions, especially for acquisition of large SIBs such as current SIB5/6 and SIB11/12. Due to missed segments the reception of complete SIBs will be delayed. This also means that the configuration of large SIBs should be avoided.
· Re-organisation of SIBs: For instance, aggregation of SIB1 along with SIB3 due to the fact that PLMN and LAI information as part of CN information elements in SIB1 is required for detection of a suitable cell. We observed that the cell selection/reselection will be delayed in case i) both SIBs are scheduled in large distance to each other; ii) or the reception of one of the SIBs fails. 
5 Summary
In this contribution we presented our view on BCCH content delivery. On separation of BCCH information our preferred approach is the split of system information according to optionality of SIBs and according to their relation to basic connectivity, i.e.
· On the fixed part only the relevant parameters required to perform PLMN/cell selection, cell reselection and for synchronization/access purposes should be transmitted. 
· On the flexible part optional parameters such as positioning and ANSI-41 system information etc. should be transmitted.
On acquisition of BCCH information we proposed that UE needs to read system information of the fixed and flexible parts depending on the NAS/AS states as follows:
· In LTE_Detached (RRC: NULL) UE is mandated to read the BCCH sent on fixed part only. UE needs to read the BCH containing the flexible part depending on its capabilities.
· In LTE_Active (RRC_Connected) UE does not need to read the BCH in any case. It is proposed to transmit BCCH related information on the downlink shared channel (DL-SCH) in unicast mode. 

· In LTE_Idle (RRC_Idle) UE needs to read the BCH sent on fixed part at least. UE needs to read the BCH on flexible part depending on its capabilities. 
Further, some principles on BCCH design in terms of segmentation and re-organisation of SIBs were proposed to take into account.
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