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1. Introduction

This contribution compares frequency selective scheduling (FSS) performance for resource blocks (RBs) of size 30 subcarriers vs. RBs of size 25-subcarriers.  Also discussed is the 4% loss from using only 24 RBs of size 12 subcarriers instead of 25 RBs for a 5 MHz LTE carrier.

2. Performance Difference

Figure 1 below shows a performance loss of 1% for sector and 5%-ile user throughput from using an effective RB size of 30 subcarriers vs. a 25 subcarrier (sc) RB size.  Given 15 sc RBs are defined then there would be 40 RBs in a 10MHz carrier resulting in higher L1/L2 control signaling overhead due to a larger resource allocation map.  To avoid this higher overhead for FSS the 15 sc RBs are paired to create effective 30 sc RBs thus avoiding the overhead increase since there are only 20 RBs for 10 MHz carrier (versus 24 RBs of size 25 sc).  Note 15 sc RB assignments would be (e.g.) supported via layer 3 signaling.
Table 1 - # RBs per carrier bandwidth for different size RBs

	#sc/RB
	10 MHz
	5 MHz
	2.5 MHz
	1.25 MHz

	12 subcarrier RB
	50 / 48
	25 / 24
	12.5 / 12
	6.25 / 6

	15 subcarrier RB
	40
	20
	10
	5

	25 subcarrier RB
	24
	12
	6
	3

	24 subcarrier RB
	25
	12.5
	6.25
	3.125

	30 subcarrier RB
	20
	10
	5
	5 - 15 sc


For a 12 subcarrier RB size there are 25 RBs in a 5 MHz carrier but 25 cannot be divided to an integer number RBs for a 2.5 MHz or smaller carrier.  By removing one 12sc RB this problem is avoided since there can then be 12 RBs for 2.5 MHz and 6 RBs for 1.25 MHz as well as 48 RBs (577sc = 576 sc + dc sc) for 10 MHz. A 4% performance loss (in both sector and user t-put) occurs for a 5 MHz LTE carrier with only 24 instead of 25 RBs of size 12 sc and for 10 MHz LTE carrier (see Figure 2 and [1]) with 48 RBs (577 sc) vs. 50 RBs (601sc). 
3. Conclusion
Resource block size of 15 subcarriers is preferred over 12 subcarrier RBs due to a 4% performance loss if only 24 RBs (instead of 25) of size 12 sc are defined for 5MHz LTE carrier to allow integer RB scaling for carrier bandwidths below 5 MHz (see Table 1).  There is only a 1% performance loss by using an effective 30 subcarrier RB size (i.e. 15sc RBs assigned as pairs) vs. 25sc RBs for frequency selective scheduling. Resource map overhead can be avoided for FSS by assigning pairs of 12 or 15 subcarrier RBs. Actual 12 or 15 sc RB assignments can be supported via layer 3 signaling when needed.
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Figure 1 – FSS performance for 20 RBs of size 30 sc resource blocks vs. 25 sc resource blocks. Similar loss for 5 MHz LTE carrier using 10 RBs of size 30 sc vs. 12 RBs of size 25 sc.
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Figure 2 - Case 1 system performance for 43 or 46 dBm Tx Power with 577 or 601 subcarriers. Similar loss expected for 5 MHz LTE carrier for 289 vs. 301 subcarriers.
