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1. Introduction

This contribution proposes a maximum TBS for SIB1 and SI-x and gives tables for different SI-x TBS and the corresponding number of transmissions required for 1% BLER based on 1TX x 2RX downlink antenna deployment and the ETU 30km/h channel.  
DCI Format 1C link results are given in [9] and it proposes:

· Use selected SNR=-3.0dB to determine maximum TBS for 1.4 MHz BW with 4 CCEs (n=4) 

· Use selected SNR=-7.5dB to determine maximum TBS for 3, 5, 10, 20 MHz BW with 8 CCEs

2. Link Performance for SIB1 and SI-x
Table 1 and 2 summarize SIB1 and SI-x performance in terms of maximum supportable TBS for different conditions.  The link assumptions are ETU 3km/h and a 40ms window for all SI-x transmissions [12].  Note for SIB1 there are 8 CRS and for SI-x there are 5 CRS used with a FFT channel estimator.
Table 1 – Maximum TBS for SIB1 and SI-x for a 1x2 Antenna Deployment given Selected SNR
	Antenna Deployment      1TX x 2RX
	TX Type
	#TX
	6 PRB pairs
	12 PRB pairs

	
	
	
	1.4MHz, SNR=-3dB
	 5MHz, SNR=-7.5dB 
	5MHz, SNR=-7.5dB

	
	
	
	ECR
	TBS
	ECR
	TBS
	ECR
	TBS

	+3dB RS Boosting
	SIB1
	4
	1/12
	450
	1/24
	250
	1/22
	550

	
	SI-x
	4
	1/14
	400
	1/40
	150
	1/27
	450

	
	
	8
	
	800
	1/24
	500
	1/23
	1050

	
	
	12
	
	1200
	
	750
	
	1650

	No RS Boosting
	SIB1
	4
	1/12
	450
	1/24
	250
	1/22
	550

	
	SI-x
	4
	1/17
	300
	1/48
	125
	1/38
	320

	
	
	8
	
	675
	1/32
	300
	1/20
	600

	
	
	12
	
	975
	
	590
	
	1140


Since subframe 4 on even SFN is guaranteed to be unicast [12] then SIB1 on subframe 5 of even SFN for scheduling SIB1 can take advantage of CRS on subframe 4 as well as subframe 5 for total of 8 CRS.

The lowest SNR for which DCI Format 1C PDCCH can be supported to achieve 1% BLER with practical (FFT based) channel estimation is the target SNR for determining the maximum TBS for a given bandwidth mode.   The selected SNR (given in Table 1) for determining the maximum TBS (e.g. -3dB for 1.4MHz and -7.5dB for 3, 5, 10, and 20 MHz) is then slightly lower than the target SNR to give a conservative maximum TBS. 
For SIB1 and SI-x to meet 1% BLER performance for a desired (e.g. 98%-ile) area coverage reliability (ACR) SINR at least 5 CRS along with +3dB CRS power boosting are needed for adequate channel estimation performance.  The target 98%-ile, 97%-ile, and 95%-ile ACR SINRs for deployment scenario (DS) case 3 are given in ANNEX A for 1.4, 3, and 5 MHz (for 20 Watts total power) and for 10 and 20 MHz (for 40 Watts total power) bandwidth modes. For 1.4 MHz only an ACR of 93 to 95% is achieved due to ‘1C’ coverage limitations.  For higher bandwidths a 97 to 98%-ile ACR can be achieved.
Conclusions

SIB1 and SI-x, x=2,…,8 link performance results are given for 1.4 and 5  MHz LTE bandwidth modes for a range of possible payload sizes.  

For 1.4 MHz only an ACR of 93 to 95% is achieved due to ‘1C’ coverage limitations.  For higher bandwidth modes, a 97 to 98%-ile ACR can be achieved which is also limited by ‘1C’ coverage.
The following is proposed conditioned on DCI Format 1C link performance and area coverage reliability targets given in ANNEX A for the different band width modes:

· A SIB1 maximum TBS of 250-bits is proposed for all BW modes given a 6PRB allocation
· A SIB1 maximum TBS of 500-bits is proposed for BW modes with >= 12 PRBs and given a 12 PRB (pair) allocation (with/without CRS power boosting – assumes CRS on subframe 4 are used)
· A  SI-x maximum TBS of {400, 800, 1200} bits for {4, 8, 12} transmissions is proposed for 1.4MHz bandwidth mode given +3dB CRS power boosting
· A  SI-x maximum TBS of {300, 600, 900} bits for {4, 8, 12} transmissions is proposed for 1.4MHz bandwidth mode given no CRS power boosting.

· A  SI-x maximum TBS of {450, 1050, 1650} bits for {4, 8, 12} transmissions is proposed for BW modes with > 12 PRBs and given a 12 PRB (pair) allocation with +3dB CRS power boosting.
· A  SI-x maximum TBS of {300, 600, 1100} bits for {4, 8, 12} transmissions is proposed for BW modes with > 12 PRBs and given a 12 PRB (pair) allocation with no CRS power boosting.
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ANNEX A

Area Coverage Reliability SINR Targets for Case 3 Deployment Scenario

Downlink Area Coverage Reliability (ACR) varies with total PA power and number of subcarriers per symbol as well as transmission loss to cell edge and cell edge Io/No (interference to thermal noise ratio).

The {98%, 97%, 95%}-ile ACR SINR for 5 MHz BW DS Case 3 is {-8.3, -6.8, -4.7} dB for the data region and on average 1dB less for the control region (see Table 3) due to interference randomization and minimum power allocation based on wideband CQI feedback.  Scheduling diversity also allows some reduction in PDCCH power allocation for DCI Formats 1, 1A, 1B, 2, 2A.  The {98%, 97%, 95%}-ile ACR SINR for 1.4MHz and Case 3 DS is {-6.5, -5.0, -2.9} dB for both data and control regions since there is little interference randomization benefit with only 72 subcarriers.  For the same 20 Watt PA the Io/No ratio increases by 300/72 for 1.4MHz compared to 5 MHz. This means thermal noise is effectively reduced relative to interference and signal resulting in improved (higher) ACR SINR as shown in Table 4.

Table 2 – ACR Link Budget for 1.4 MHz BW for 20W total power – DS Case 3
[image: image1.png]1.4MHz

<] Data ct
PropLoss 1281 1281 | 1281 | 1281 |iB
Ant+Cable -14 -14 14 414 |dB
LNmargin 2.1 106 85 65 |dB
Ploss il il il x|
TransLoss 1462 1447 | 1426 | 1426 |dB
No 1232 4232 | 1232 | 1232 |dBm
To/No 72 72 72 72 |dB
(lo+No) 1153 4153 | 1153 | 1153 |dBm
RxPwr 1218 4203 | 1182 | 1182 |dBm
SNR 55 50 29 29 B





Table 3 – ACR Link Budget for 3 MHz BW for 20W total power – DS Case 3
[image: image2.png]3MHz | 98%-ile | 98%-ile | 97%-ile | 97%-ile | 95%-ile | 95%-ile
Data <] Data ] Data <]

No 1232 | 1232 | 1232 | 1232 | 1232 | 1232 |dBm

To/No 32 23 32 23 32 23 |iB

(lo+No) 4183 | 1183 | 1183 | 1183 | -1183 | 1183 |dBm

RxPwr 4257 | 1257 | 4242 | 1242 | 4221 | 1221 |dBm

SNR 7.4 59 59 5.4 38 33 B





Table 4 – ACR Link Budget for 5 MHz BW for 20W total power – DS Case 3

[image: image3.png]SMHz | 98%.ile | 98%.le | 97%.le | 97%.le | 95%ile | 95%.ile
Data <] Data ] Data <]

No 1232 | 1232 | 1232 | 1232 | 1232 | 1232 |dBm

To/No 10 -1.0 10 -1.0 10 410 |dB

(lo+No) | -1187 | 1207 | 1197 | 1207 | 197 | 1207 |dBm

RxPwr | 1280 | 1280 | 1265 | -1265 | 1244 | -1244 |dBm

SNR 83 73 58 58 47 37 B





Table 5 – ACR Link Budget for 5 MHz BW for 20W total power – DS Case 3

[image: image4.png]10MHz | 98%-ile | 98%-ile | 97%-ile | 97%-ile | 95%-ile | 95%-ile
Data <] Data ] Data <]

No 1232 | 1232 | 1232 | 1232 | 1232 | 1232 |dBm

To/No 10 25 10 25 10 25 |dB

(lo*No) | -1187 | 1213 | -1197 | 1213 | 197 | 1213 |dBm

RxPwr | 1280 | 1280 | 1265 | -1265 | 1244 | -1244 |dBm

SNR 83 57 58 52 47 31 |dB





Table 6 – ACR Link Budget for 5 MHz BW for 20W total power – DS Case 3

[image: image5.png]20MHz | 98%.ile | 98%.le | 97%.le | 97%.le | 95%.ile | 95%.ile
Data <] Data ] Data <]

No 1232 | 1232 | 1232 | 1232 | 1232 | 1232 |dBm

To/No 20 7.0 20 7.0 20 70 |dB

(loNo) | 1201 | 1224 | 1201 | 1224 | 201 | 1224 |dBm

RxPwr | 1310 | 1310 | 1285 | 1295 | 1274 | 1274 |dBm

SNR 99 85 8.4 7.0 53 49 |dB




























































































































































































































































































































































































