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1. Introduction

In Jeju, [2] indicated that at least 1392 bits could be supported with 4 transmissions (NRV =4) given 6 PRBs and even larger sizes given 8 transmissions (NRV =8) of SIBs making up a particular SI-x (x=1,…,8) on the D-BCH (BCCH).  It was noted that this subject should be revisited in RAN1 to further verify the supported payload sizes
.

From further link simulations it was found that only smaller SI-x TBS can be supported with 4 or 8 transmissions per SI-x.  The main difference is attributed to degradations from practical channel estimation.   It is proposed that for small bandwidths like 1.4MHz the largest SI-x TBS be restricted to 600 bits and for larger bandwidth sizes like 3MHz the largest SI-x TBS should be restricted to 1200 bits.
2. Coverage Requirements
The following is assumed in determining the coverage requirements for the BCCH:

· BCCH should have same coverage as PBCH

· PBCH <1% BLER is achieved for SINR ~ -8dB.

· SINR ~ -8dB needed for 98%-ile Area Coverage Reliability with Case 3

· Link results show required effective coding rates for <1% BLER for N=1000 bits, 2Tx-2Rx (SFBC), and 6RBs is given by Table 3 below.

· Hence, effective coding rate range [1/12 - 1/24] needed for acceptable PCH, BCCH, & RACH response coverage for different cell sizes

· RA/MCS can be defined for 1C based on this info as shown in R1-082333.

· Observation: Link cannot support SI-x TBS > 1000 bits for large cells if max #transmissions per SI-x is limited to 8 given only 6RBs (see below).

3. BCCH Message
The BCCH Message table below indicates the number of PRBs needed for each coding rate and TBS(SI-x, m)={300,500,500,606,3105,548,88,1081,800} for x=1,2,…,8 and m=1 or 2 where m>1 is used only for TDD when SI-1 is multiplexed with SI-x (x>1). Note that RAN2 has not finalized the TBS for each SI-x.
Table 1 – BCCH Message tables with #PRBs per TBS (SI-x, m), Coding Rates, and #Tx
[image: image1.emf]#SI-x TBS #Tx #SI-x TBS #Tx

x,m (bits) ~1/12 ~1/18 ~1/24 x,m (bits) ~1/12 ~1/18 ~1/24

1,1 300 4 6 8 4 6,1 548 4 6 8 7

2,1 500 4 6 8 7 7,1 88 4 4 6 2

3,1 500 4 6 8 7 8,1 1081 4 6 8 14

4,1 606 4 6 8 8 1+2,2 800 4 6 8 10

5,1 3105 4 6 8 40 5,1 3105 10 16 20 16

#PRBs required for BCCH Message sizes, CRs, & #Tx

#PRBs per effective CR

#PRBs required for BCCH Message sizes, CRs, & #Tx

#PRBs per effective CR


4. Achievable SINR and effective Coding Rate (Link Results)
Table 2 below shows the coding rate needed to achieve a specific SNR based on a backoff factor of 0.75 and 3dB added for implementation/channel estimation margin (at edge of cell).

Table 2 – Modified Shannon Bound

[image: image2.emf]SNR

(dB)

1/12 -4.8

1/18 -6.7

1/24 -8.0

CR


SNR(dB) = 10*LOG10(2^((2*CR)/0.75)-1)+3.0

Link level results given in Table 3 show effective coding rate needed to work at -4, -6, or -8 dB SINR for distributed allocation of 1000bits in a 5MHz bandwidth using 2x2 SFBC and 6 PRBs.

Table 3 – Link Level Results: Approximate coding rate & #Transmissions for <1% BLER D-BCH, N=1000 bits, 2Tx-2Rx (SFBC), 6 PRBs.

	SINR
	0dB pilot boosting
	3dB pilot boosting

	-4 dB
	1/9 (5tx)
	1/7 (4tx)

	-6 dB
	1/16 (9tx)
	1/12 (7tx)

	-8 dB
	1/28 (16tx)
	1/21 (12tx)


Based on the link results and understanding that for 1.4MHz there is a 1dB loss due to reduction in frequency diversity and also a 1dB loss if 1x2 is used instead of 2x2 then the required effective coding rates are given in Table 4 below. Note non-ideal channel estimation was used.

Table 4 – Link Level Results: Effective coding rate required for 1.4 and 5 MHz w/wo pilot boosting

[image: image3.emf]2dB Loss

5MHz 1.4MHz

2x2 eff. CR eff. CR 3dB 0dB 1X2 eff. CR eff. CR 3dB 0dB

1/8 1/12 -4.7 -4.8 1/14 1/18 -4.7 -4.7

1/12 1/16 -6.0 -6.0 1/19 1/24 -6.0 -6.0

1/14 1/18 -6.7 -6.7 1/34 1/44 -8.0 -8.0

1/21 1/28 -8.0 -8.0

5MHz

1x2 eff. CR eff. CR 3dB 0dB

1/11 1/15 -4.8 -4.8

1/17 1/24 -6.6 -6.6

1/27 1/35 -8.0 -8.0

(6 RBs)

(6 RBs, Dist. 

Alloc.)

(6 RBs, Dist. 

Alloc.)

Pilot Boosting Pilot Boosting Required Required

Required Pilot Boosting


5. Conclusions

Given the desire to restrict the number of retransmissions to 8 we suggest that the maximum SI-x TBS for Release-8 to be restricted to less than 600 bits for smaller BW modes like 1.4MHz (all 6RBs are used) and 1200 bits for the larger BW modes like 3MHz (12 RBs are used at a minimum). Segmentation of the SIBs to reduce the TBS used for a given SI-x is one possibility to meet these TBS restrictions.
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ANNEX A
12 PRBs, QPSK, N=1200bits, 8 Tx ( Effective coding rate ~ 1/24

6 PRBs, QPSK, N= 600bits,  8 Tx ( Effective coding rate ~ 1/24

12 PRBs, QPSK, N=1200bits, 4 Tx ( Effective coding rate ~ 1/12

  6 PRBs, QPSK, N= 600bits,  4 Tx ( Effective coding rate ~ 1/12























































































































































































































































































































































































� Based on Nmax = (1392×NRV – 12)/3)) then with 4 transmissions (NRV =4) then 1852 bits are supported and with 8 transmissions (NRV )  then 3708 bits are supported. This assumes QPSK with 4 TX antennas and soft combining.





