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1. Introduction
During RAN2 #57, a discussion took place regarding the content and the organization of the Broadcast Channel resulting in an LS to RAN1 asking a number of questions regarding the broadcast of the System Information [1]. Some initial evaluation of the primary-BCH capacity was summarized in [2]; however, the exact size and classification of physical layer parameters that need to be conveyed in the BCH is yet not established. In this contribution, we provide answers to the questions raised in the RAN2 LS and outline our views on the L1-relevant parameters to be included in the System Information.
2. Discussion
In the following section, the text quoted from the LS is marked in blue.

Question a:
The content of BCH is to comprise only of “most necessary/urgent” information (and may be latter partitioned into Primary and Secondary BCH) and RAN2 assumes that some L1 parameters are expected to be transmitted as a part of BCH. RAN2 would like to know which L1 parameters RAN1 perceives as needed as a part of system information, which of these are to be transmitted on BCH (the number of bits) and which can be transmitted on the DL-SCH less frequently (the number of bits and how often).

Response & Discussion:

Table 1 summarizes the current status in RAN1 regarding the broadcast of PHY layer parameters. The proposal divides the System Information to the P-BCH and to the D-BCH. The format of the P-BCH is fixed, whereas the D-BCH is more flexible.

The information conveyed on the D-BCH should be considered only as a preliminary proposal, because the exact list and the size of broadcasted physical layer parameters have not been fully concluded by RAN1 (e.g. power control parameters etc.).
Table 1 L1-relevant parameters in the System Information
	Parameter
	Location
	# of bits
	Comments

	Primary BCH

	System BW
	P-BCH
	4 or 8
	The number of bits is up to RAN4

	TX diversity for D-BCH/# of antennas
	P-BCH
	2
	Recommended to be included but can alternatively be detected during the cell search procedure

	D-BCH scheduling information
	P-BCH
	~3
	The periodicity of D-BCH sub-frames [3]

	D-BCH Value tag
	P-BCH
	4
	D-BCH System Information change value tag

	CRC
	P-BCH
	16
	CRC for P-BCH error detection

	SFN
	P-BCH
	12
	Required to understand timing of RACH opportunities and D-BCH scheduling information

	Dynamic BCH

	RACH
	PRACH channels
	D-BCH
	FFS
	-

	
	Preamble format
	D-BCH
	FFS
	-

	
	Available ZC sequences
	D-BCH
	FFS 
	-

	
	Power ramping step size
	D-BCH
	FFS (~3)
	-

	
	Max. # of retransmissions
	D-BCH
	FFS (~6)
	-

	MCH
	scheduling information
	D-BCH
	FFS
	Required to indicate MBSFN/MCCH sub-fames

	
	scrambling code
	D-BCH
	FFS
	The MCH scrambling code is MBSFN area specific

	
	CP length in MBSFN sub-frames
	D-BCH
	1
	-

	UL E-UARFCN
	D-BCH
	FFS
	Up to RAN4 if this parameter is needed

	Power control parameters
	D-BCH
	FFS
	This might include RS TX power/boosting, UL interference etc. 

	Table color code: L1-specific parameters, RAN2-specific parameters


Some important facts to note regarding the PHY layer parameters are as follows:
· Tx diversity for D-BCH/# of antennas – this parameter might be not needed if the number of antennas is detected during cell search (e.g. blindly using the DL RS or explicitly via S-SCH signalling). In this case one can assume that the same number of antennas is used for P-BCH and for D-BCH transmission as well as a one-to-one mapping between the number of antennas and the P-BCH/D-BCH transmit diversity scheme (if specified).
· SFN- is required to be transmitted on the P-BCH because of the following reasons:
1. To understand PRACH opportunities at the target Node B during non-synchronized handover (if the P-RACH periodicity is not equal to 10 ms or 5 ms),
2. To understand the scheduling information/periodicity of the D-BCH. The D-BCH scheduling information may contain only the period of the D-BCH (e.g. transmitted in radio frames when (SFN)mod8 = 0). Provided that there is a fixed time offset between the P-BCH and D-BCH sub-frames (in the radio frames where both are transmitted), there is no need for any other parameters in the D-BCH scheduling information.
SFN should be separately coded and not protected by the common CRC with the other P-BCH information, because SFN transmission should not preclude soft-combining of multiple P-BCH instances. (This is a RAN1 issue and not visible to RAN2).
· UL E-UARFCN – the parameter is required for the UE to determine the UL center frequency.
· System BW – in order to reduce the number of bits, it is suggested that this parameter points to one of spectrum allocation options, specified by RAN4, not to the exact number of PRBs. Furthermore, this parameter should be future-proof with respect to the possibility of new BW allocation options in addition to currently considered 6 options. Therefore, we propose that 4 bits are used for this parameter.

· PRACH preamble format – even if various preamble formats are specified, there might be no need to explicitly broadcast the preamble format used in the cell. The preamble format can be derived on the basis of other cell range-dependant RACH parameters like the length of cyclic shifts of ZCZ-ZC sequences used in the cell.
On the basis of the above discussion, it can be concluded that the number of P-BCH information bits, including RAN2-endorsed parameters [3] (SFN, D-BCH scheduling information, D-BCH value tag), is a reasonably limited number (41 ÷ 45 bits, including the CRC).
Question b:

RAN2 kindly asks RAN1 to answer whether information on cell bandwidth needs to be transmitted as a part of System Information?

Response & Discussion:

It is the RAN1 understanding that the cell bandwidth needs to be transmitted in the System Information [2]; furthermore, it should be on the P-BCH since this information is required to access the dynamic part of the System Information transmitted on the DL-SCH. Other purposes of broadcasting this information have not been fully studied and decided by RAN1.
3. Conclusion
In this contribution, we have provided our views and answers to the System Information questions and issues raised in LS R2-071103 by RAN2. We propose to take into account the answers when responding to RAN2.
4. References

[1] LS R2-071103, “LS to RAN1 and RAN4 on transmission of Cell Bandwidth information”, RAN2
[2] LS R1-070606, “Reply LS on Primary BCH Transmission”, RAN1
[3] R2-071151, “Draft1 minutes of the 57 TSG-RAN WG2 meeting”
3
Page 2 of 3

