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1
Summary
During the joint R1-R2 meeting held in Athens in March 2006, RAN1 was given the task of evaluating the BCH cost vs bitrate. While it easy to run coverage simulations given a certain number of bits, we believe it is important to establish certain high level principles for BCH:

· Nature of content

· System wide vs cell specific

· Static vs semi-static

· Importance of information

· Needed immediately for fast access

· Needed at a lower duty cycle

Before evaluating BCH coverage it is important to narrorow down these assumptions and specify the content to arrive at a range of number of bits.

We propose the following be captured as high level text in the PHY stage 2 level TR:
· The information transmitted on BCH is split and transmitted as two parts in L1
· Primary BCH
· Contains system wide information and some cell specific information
· Needed immediately by UE to access the system
· Secondary BCH

· Contains cell specific information

· The transmission bandwidth of P-BCH is the same as that of SCH

· The TTI for primary and secondary BCH may be different
2
BCH
2.1
Primary BCH
We assume that the information transmitted on primary BCH (P-BCH) is required for immediate access to the system and therefore contains both system wide and cell specific content.
2.1.1
Parameters

We propose that the parameters conveyed on the P-BCH include:
· DL system bandwidth and center frequency location – 4-bits
· SCH may have been transmitted over 1.25 MHz but the DL system bandwidth could be larger

· After initial acquisition, UL transmission bandwidth is still unknown
· UL system bandwidth – 3-bits
· RACH related parameters – 25-30 bits
· Set of RACH signature sequences

· Time/frequency allocation (if configurable in the spec)

· Persistence parameters for access load control
· CP duration(s) – 2-bits
· Depending on SCH design, the CP duration used for SCH may be unknown after initial acquisition

· There may be more than one CP duration in use within the system

· Service related – 15 bits
· Synchronous vs asynchronous network

· Presence or absence of services such as E-MBMS

· Scrambling code ID if SFN operation is allowed on E-MBMS
2.1.2
Transmission Bandwidth

The UE attempts to decode the P-BCH immediately after initial system acquisition and at this stage, the system bandwidth is still unknown.
Therefore, the P-BCH transmission bandwidth is set equal to the SCH transmission bandwidth.

2.1.3
Frequency Location
Given the small size of the P-BCH as we propose it, we propose that when the system bandwidth is greater than the minimum UE bandwidth capability, the P-BCH is replicated at each UE bandwidth capability interval as illustrated in figure 1
. This simplifies the design and procedure and ensures that the UE never has to receive from other parts of the carrier while camping on one part of it.


2.1.4
Coding and TTI
The P-BCH has to be received  in the whole cell (e.g. 99% coverage) with very high reliability to enable fast system access. Yet, for the same fast access reason, the TTI should be kept fairly small..
2.2
Secondary BCH
The information transmitted on secondary BCH (S-BCH) is typically applicable for a given cell only. 
This information is typically semi-static and changes over timescales such as every 100ms. However this information is not critical for the UE in the initial airlink access (although it is critical for the UE to access the system).
2.2.1
Parameters 
We propose that the parameters conveyed on S-BCH include:
· System frame number – 12-bits
· Cell selection/re-selection
· Thresholds, Timers, etc.
· Timers for UE – 100-bits in R6

· PLMN ID – 20-bits in R6

· NAS System Information

· UL Interference for RACH

· Measurement control information

· Number of bits in cell selection/re-selection  x  Number of neighboring cells

· Positioning related

· Cell latitude/longitude information – 64-bits

· Satellite ephemeris

· PLMN IDs of neighboring cells
· System information for DL shared data channel

· DL reference signal physical mapping

· Control related

· Number of DL shared control channels

· MCS configuration of each DL shared control channel if necessary
· Time/frequency resources for each DL shared control channel

· MIMO/SDMA related

· Number of Tx antennas

· Number of precoding matrices for MIMO/SDMA operation (if configurable in the spec)
· Scheduling related

· Sub-band information for CQI reporting (if configurable in the spec)
· Mapping of each sub-band to set of tones
· System information for UL shared data channel
· Control related

· Number of UL assignment channels

· MCS configuration of each UL assignment channel if necessary

· Time/frequency resources for each UL assignment channel

· MIMO/SDMA related

· Number of Rx antennas

· Number of precoding matrices for MIMO/SDMA operation (if configurable in the spec)

· Reference signal sequence(s)
2.2.2
Transmission Bandwidth

When the UE attempts to decode the S-BCH, it already knows the DL system bandwidth. 
Therefore, the S-BCH transmission bandwidth could be larger than the P-BCH transmission bandwidth which may be useful to accommodate it's larger size with lower overhead The TTI/Bandwidth trade-off needs further evaluation.
2.2.3
Frequency Location
If the system bandwidth is greater than minimum UE capability, the UE might not be able to decode the S-BCH unless it performs a DRX procedure on a fraction of the DL transmission spectrum.

Given the semi-static nature of parameters in S-BCH, it is necessary for every UE to be able to decode the S-BCH frequently. 
Therefore, we propose to transmit the S-BCH in every UE bandwidth capability interval as shown in figure 1
.

2.2.4
Coding

The S-BCH also needs to be transmitted for good coverage with very high reliability. Assuming that the S-BCH content is not time critical for the UE to initiate the initial access procedure, we propose that the S-BCH is transmitted over a long time interval in order to minimize the associated overhead. The TTI and bandwidth parameters therefore distinguish the S-BCH from the P-BCH.
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Figure 1

Design of BCH



















































� In this document, we assume that the minimum UE RF capability is 10 MHz.


� As stated earlier, we assume that the minimum UE RF capability is 10 MHz.
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