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Synchronization Channel Requirements 
for the 802.16m SDD
Paul Cheng, Chris Williams
Project 802.16m Preamble Rapporteur Group Chairs
Introduction

This is a proposed harmonized set of requirements for the synchronization channel (preamble) design of IEEE 802.16m. The numbering has been retained from document C80216m-08/634, should it be decided to incorporate harmonized requirements into that document. Items requiring resolution are in square brackets and highlighted in yellow.
11 Physical Layer
11.x Downlink Control Structure
11.x.1 Downlink Control Information Classification
11.x.2 Transmission of DL control information
11.x.2.1 Synchronization Channel
11.x.2.1.1 Preamble requirements
DEFINITIONS

	Convergence time
	Time interval for the probability of error in preamble index detection to be less than [1] % under non-ideal assumptions on the timing and carrier synchronization

	Correct detection
	Choose a BS among the co-channel BS’s whose received powers averaged over the convergence time are within [3] dB of the BS with the highest received power 

	Coverage area
	Area where the false detection probability is less than [1] % within the convergence time

	Overhead
	Total radio resources (time and frequency) that are consumed by the preamble per super-frame 

	Cell ID set
	The cell ID set is the set of unique SCH symbols for differentiating between macrocell/femtocell/sector/relay transmitters

	Multi-bandwidth support
	Design of SCH for different bandwidths as specified in Table 2 of SDD (C802.16m-08_003r2, or latest revision)

	Multi-carrier support
	Design of SCH to support functionality described in SDD (C802.16m-08_003r2, or latest revision) Sections 8.1.3 & 11.4.1.3


11.x.2.1.1.1 Overhead
Mixed mode with legacy system

In mixed mode operation the preamble overhead shall be less than or equal to 4 % ( 8 OFDMA symbols) per super frame including the legacy preamble.

16m only mode

In 16m only mode operation the preamble overhead shall be less than or equal to 2 % ( 4 OFDMA symbols) per super frame.
11.x.2.1.1.2 Synchronization
The SCH will provide synchronization for:

· Time, including frame and superframe

· Frequency

Synchronization performance must at least match that of 802.16e. 

16m preamble must enable system acquisition without knowledge of the full channel bandwidth and for a single 16m channel shall not require a bandwidth larger than the minimum channel bandwidth supported in 16m.

The 16m SCH shall not cause degradation of synchronization for coexisting legacy systems. Synchronization shall be robust for the full range of required mobile velocities as defined in the SRD (i.e. up to 350km/hr).
11.x.2.1.1.3 Coverage
The coverage area of IEEE 802.16m preamble shall not be worse than the minimum of the required coverage for broadcasting channel, control channel and unicast data channel at channel conditions under considerations.
11.x.2.1.1.4 Cell IDs
The cell ID shall be obtained from the SCH. To support femto-cell deployments, the number of unique sequences conveyed by the preamble shall be greater than or equal to [114|256|500|1024|2048].

11.x.2.1.1.5 MIMO support and channel estimation
IEEE 802.16m preamble shall support multi-antenna transmissions with the maximum [2|4] transmit antennas.

IEEE 802.16m preamble shall support downlink channel estimations. If the preamble is transmitted by multiple antennas [FFS], the IEEE 802.16m preamble may provide channel estimation information for each antenna. If required, the number of transmit antennas supported will be [FFS].
11.x.2.1.1.6 Multi-carrier Multi-bandwidth support

IEEE 802.16m preamble shall support multi-bandwidth and multi-carrier operations as defined in the latest revision of the SDD.
11.x.2.1.1.7 Measurement Support

IEEE 802.16m preamble shall support RSSI estimation over the operating bandwidth which can be used for BS selection, and power control. 

IEEE 802.16m preamble shall support noise power estimation.

11.x.2.1.1.7 Sequence requirements
The PAPR shall be no larger than that of the downlink signal (excluding SCH), and better than the legacy PAPR.
11.x.2.1.1.8 Other requirement
Implementation complexity is to be minimized.
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