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1 Introduction
It is quite essential for the purpose of evaluation of EUTRA downlink, e.g., VoIP capacity, to define basic resource allocation unit for data transmission. 
In this document, we focus on the downlink resource allocation unit for both block-wise transmission and diversity (scattered) transmission [1]. The discussions are done separately between block-wise transmission and diversity transmission because the appropriate applications are different between them. Considering that the block-wise transmission with good link adaptation requires much more uplink CQI feedback overhead than diversity transmission, it would be reasonable assumption that small packets such as VoIP are transmitted with scattered allocation, and large packets such as best effort traffic are transmitted with block-wise transmission.
It should be noted that we don’t strictly consider the current OFDM numerology defined in the TR, since we could change the numerology if needed as a slight change of the numerology, e.g., useful sub-carriers from 75 to 76 should have no (or at least very little) impact on the performance.
2 Resource allocation unit for diversity transmission
The followings are assumed to define the resource allocation unit for diversity transmission:

· Small payload: 320 bits (VoIP, TCP ACK, and so on)

· Modulation scheme: 16 QAM

· Initial code rate: around 0.8

· Number of OFDM symbols in a sub-frame: 7 
· Calculation for resource allocation unit: 320 / 4 / 0.8 / 7 = 14.3

Consequently, 15 sub-carriers per OFDM symbol is a good choice for the resource allocation unit for diversity transmission, where the code rate for initial transmission is 0.76.
3 Resource allocation unit for block-wise transmission (Resource block bandwidth)
The followings are considered to define the resource allocation unit for the block-wise transmission:

· Throughput gain from the frequency selective scheduling
· CQI feedback overheads

· Downlink control signaling overheads
It should be noted that small payload size is not considered since we assume that block-wise transmission is mainly used for best effort traffics. One TCP packet size is 1500 bytes or 12000 bits and buffer occupancy usually corresponds to multiple TCP packets based on TCP congestion control.

Throughput gain from the frequency selective scheduling

A lot of simulation results have been presented by many companies on the multi-user diversity gain from the frequency selective scheduling [2] – [6]. The throughput gains depend on the chunk bandwidth, UE speed, frequency selectivity of the channel, the system load (the number of users per sector), and the number of receive antennas at the UE. According to simulation results, an appropriate resource block bandwidth is approximately 450 to 600 kHz from the viewpoint of multi-user diversity gain.
CQI feedback overheads
To support frequency selective scheduling based on block-wise allocation, multiple CQI feedbacks are required, which induce large feedback overhead.
Downlink control signaling overheads
Another important thing to be considered for resource block size of localized transmission is downlink signaling overhead. Unlike resource allocation in diversity transmission where continuous diversity units are assigned to an UE to support higher rate transmission, resource allocation in block-wise transmission should support non-contiguous multiple resource block allocation to an UE. A simple way would be bit-map approach which requires k bits to each UE for resource allocation information in case there are total k resource blocks. Table 1 shows an example for the required number of bits for resource allocation information to each UE according to different resource block bandwidth in 10 MHz system. 
Table 1: Signalling overhead comparison for different resource block bandwidth
	Resource block bandwidth

(number of sub-carriers per resource block)
	225 kHz

(15)
	325 kHz

(25)
	570 kHz*

(38)
	1125 kHz

(75)

	The required number of bits for resource allocation to each UE (in case bit-map is used)
	40
	24
	16
	8


* note: The current OFDM numerology should be slightly modified.
Considering the trade-off between signaling overhead and system performance, resource block bandwidth of 570 kHz seems a reasonable choice.
4 Conclusion

In this document, we discussed downlink resource allocation unit for both block-wise transmission and diversity (scattered) transmission, separately.

Based on the discussion, we propose the following resource allocation unit:

· For diversity transmission, 15 sub-carriers per OFDM symbol (40 diversity units in 10 MHz system)
· For block-wise transmission, 38 sub-carriers per OFDM symbol (16 resource blocks in 10 MHz system)
We propose to adopt the text proposal in [7] for inclusion of the above mentioned principle into TR 25.814.
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