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1. Introduction
It can be one of the fundamentals to consider cell search design that what contents should we transmit on SCH (Sync Channel) as Cell specific information. Because we need to know required capacity of SCH, and cell search and following procedure are designed depending given parameter. This document provides some case studies of capacity size and contents examples to help SCH discussion.

2. Considered cases
We will show 4 cases from very large capacity case to minimum capacity case as an example, and consider what parameter can we deliver to UEs on these SCH channel. 
Very large capacity SCH for cell-specific information (example 1)
If we have very large capacity on SCH, we can deliver following information besides pure CELL-ID. And these information can be very helpful to design cell search procedure. For example, SFN in SCH may be one of the solution to [1].

table 1 : very large capacity case
	No.
	Cell-specific information
	Cases
(bit)
	Authority / Note

	1
	Cell ID or cell ID group
	512
(9)
	TR25.814, §7.1.2.4.6.3, Cell ID detection (Baseline assumption on the number of cell IDs for evaluation is 512, which is the same as in the current W-CDMA)

	2
	CP length information regarding the sub-frame in which the SCH and/or BCH are transmitted
	2(1)
	TR25.814, §7.1.1 a cyclic-prefix (CP) duration TCP (4.7/16.7 (s (short/long CP).

	3
	SFN
	4096
(12)
	R2-061848 the SFN of Target eNodeB should potentially be known via the UE system information reception or via X2 interface, so that handover can be made "time synchronous" in the target eNB.

	4
	Antenna configuration of the cell (number of transmitter antennas)
	4(2)
	TR25.814, § 7.1.1.4.2, Structure in time (Maximum antenna configuration for evaluation is 4x4)

	5
	BCH bandwidth if multiple transmission bandwidths of the BCH are defined
	2(1)
	TR25.814, § 7.1.2.4.3 Structure in frequency (1.25 or 5 MHz BCH)

	6
	Radio frame timing information when this is not directly given by the SCH timing
	4(2)
	TR25.814, § 7.1.2.4.2 Structure in time (SCH is transmitted more than once every radio frame)
TR25.814, § 7.1.2.4.6.2 Radio frame timing detection (SCH, BCH, reference signal based detection)
R1-061662 To achieve a lower SCH overhead, the number of SCH symbols per radio frame should be equal to or less than four

	7
	The overall transmission bandwidth of the cell
	6(3)
	TR25.913 § 8.1 Spectrum flexibility (E-UTRA shall operate in spectrum allocations of different sizes, including 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz. in both the uplink and downlink)

	Total:  30 bits


Middle size SCH capacity case (example 2)

table 2 shows the 2nd example which does not contain some parameters for BCH flexibility. 
table 2 : middle capacity case
	No.
	Cell-specific information
	Cases(bit)
	Authority / Note

	1
	Cell ID or cell ID group
	512(9)
	Included in SCH

	2
	CP length of BCH 
	2(1)
	Included in SCH

	3
	SFN
	4096(12)
	Included in SCH

	4
	Antenna configuration
	-
	Included in BCH, BCH must be transmitted in rank1 MIMO structure

	5
	BCH bandwidth
	-
	BCH is transmitted in 1.25 MHz only

	6
	Radio frame timing information
	-
	Determine frame boundary by other channel. (reference signal based detection method)

	7
	The overall transmission bandwidth
	-
	Included in BCH, available RS width can be determined after decoding BCH

	Total:  22 bits


Full cell-ID but no other information on SCH (example 3)
We have assumed 9 bits as SCH capacity and all of them are used for CELL-ID according to WCDMA. 
table 3 : small capacity case
	No.
	Cell-specific information
	Cases(bit)
	Authority / Note

	1
	Cell ID or cell ID group
	512(9)
	Included in SCH

	2
	CP length of BCH 
	-
	BCH uses fixed CP length, and CP length information for other channel is included in BCH

	3
	SFN
	-
	Included in BCH, HO procedure include target eNodeB BCH reception

	4
	Antenna configuration
	-
	Included in BCH, BCH must be transmitted in rank1 MIMO structure

	5
	BCH bandwidth
	-
	BCH is transmitted in 1.25 MHz only

	6
	Radio frame timing information
	-
	Determine frame boundary by other channel. (reference signal based detection method)

	7
	The overall transmission bandwidth
	-
	Included in BCH, available RS width can be determined after decoding BCH

	Total:  9 bits


Minimum size SCH capacity case (example 4)
Another design can be considered. We can further reduce cell specific information bit length borrowing 3 STEP search （cell-ID group） in WCDMA. In this example, it is assumed each group has 8 CELL-IDs.
table 4 : minimum capacity case
	No.
	Cell-specific information
	Cases(bit)
	Authority / Note

	1
	Cell ID or cell ID group
	64(6)
	Determine remaining cell ID bits by reference channel like WCDMA

	2
	CP length of BCH 
	-
	BCH uses fixed CP length, and CP length information for other channel is included in BCH

	3
	SFN
	-
	Included in BCH, HO procedure include target eNodeB BCH reception

	4
	Antenna configuration
	-
	Included in BCH, BCH must be transmitted in rank1 MIMO structure

	5
	BCH bandwidth
	-
	BCH is transmitted in 1.25 MHz only

	6
	Radio frame timing information
	-
	Determine frame boundary by other channel. (reference signal based detection method)

	7
	The overall transmission BW
	-
	Included in BCH, available RS width can be determined after decoding BCH

	Total:  6 bits


3. Conclusion

This document showed some examples of SCH capacity and presented brief analysis of the contents. It is no wonder that we can deliver useful parameters on SCH and they can be the solution of the LTE design when we can have large capacity. But it is also clear that SCH is expensive channel, so increasing payload of SCH may cause degradation of total system performance. We hope this document can be some help to have fruitful discussion on these trade off.
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