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1. Introduction

Many proposals have been made for the resource block size for downlink non-distributed transmission. This document contains a text proposal for the number of subcarriers to be used as a resource block size in the frequency dimension in the case of non-distributed transmission. It is always possible to revise this number after additional system simulations are performed and control signaling is defined. 
Table 1 summarizes the preferred DL frequency resource BW from several contributions. Important considerations include:

· Good performance with frequency selective single and multiuser scheduling (smaller BW better)

· Low overhead of control assignment and CQI information in order to achieve this performance (larger BW better)

· Resource block size should be the same across all bandwidths

· Resource block size should result in an integer number of resource blocks (in frequency) over each bandwidth

· Support of small packet allocations (smaller BW better)
For harmonization, several observations can be made:

· The CQI bandwidth could be set greater than or equal to the resource block bandwidth, such as a small integer number of 1 or 2 times the resource block bandwidth

· 375kHz is the maximum size that meets the integer number of resource block criterion
· If a different resource block size may be defined for 1.25MHz, all bandwidths above 1.25MHz could use 450kHz resource blocks

· It can be viewed as FFS whether, either all the time or for some bandwidths, a resource block can be defined as a multiple of the minimum resource block size defined by this TP in order to reduce control channel signaling. 
It is also FFS how to support distributed allocations at the same time as resource blocks.
Table 1: Summary of resource block size contributions

	 
	Preferred DL frequency resource BW
	Note

	NTT DoCoMo

(R1-050708)
	RB: <900 kHz   CQI: 900 kHz
	Localized transmission

RB BW <= CQI BW

	Motorola 

(R1-050720)
	RB: 25 or 30 subcarriers, 375 or 450 kHz

CQI: >=375kHz
	Localized tx considered.           

Same RB size all BWs                           

RB BW <= CQI BW

	Nokia     

(R1-051091)
	RB: 20-30 subcarriers, 300-450 kHz
	Localized tx considered.

	Siemens

(1095,737)
	RB: M*15kHz: 375 or 225 kHz
	Same RB size all BWs                         

RB BW <= CQI BW                                         

	T.I. 

(R1-050779)
	RB: 600 - 900 kHz
	 

	Ericsson

(R1-050449)
	RB: 200kHz    CQI: >=225kHz
	Better granularity

RB BW <= CQI BW

	Panasonic

(R1-051064)
	CQI: 600 - 900 kHz
	Same RB size for all BWs

	Nortel

(R1-050895)
	Based on SCE of 8 subcarriers (120 kHz).

6 SCEs up to 96 subcarriers - 1440kHz
	Localized & distributed transmissions supported

	Samsung

(885, 1041)
	RB: 40 subcarriers, 600 kHz
	Localized transmission; 

- 600 kHz RB considered wide enough to provide frequency diversity.


Table 2 shows an example of downlink numerology for resource blocks of size 375 kHz for each carrier bandwidth mode along with the same or larger CQI bandwidth.  There are an integer number of resource blocks and CQI bands for each bandwidth mode.
Table 2  Example of DL 375 kHz Resource Block bandwidth with same or larger CQI bandwidth

	DL Resource Block and CQI Info
	Bandwidth

	
	1.25 MHz
	2.5 MHz
	5.0 MHz
	10.0 MHz
	15.0 MHz
	20.0 MHz

	CQI BW (kHz)
	375
	750
	750
	750
	750
	750

	RB BW (kHz)
	375
	375
	375
	375
	375
	375

	#RB
	3
	6
	12
	24
	36
	48

	#SC/RB
	25
	25
	25
	25
	25
	25

	#CQI bands
	3
	3
	6
	12
	18
	24


------------------------------------------- Start of Text Proposal  -----------------------------------------

7.1.1.2.1
Downlink data multiplexing

Both TDM and FDM are employed to map channel-coded, interleaved, and data-modulated information [Layer 3 information] onto OFDM time/frequency symbols. The OFDM symbols can be organized into a number of resource blocks consisting of a number M=25M of consecutive sub-carriers for a number N=6 or N=7 of consecutive OFDM symbols dependent on the used CP length (short/long). Table 7.1.1-2 gives the resource block size and the number of resource blocks dependent on the bandwidth of the system. The granularity of the resource allocation should be able to be matched to the expected minimum payload. It also needs to take channel adaptation in the frequency domain into account.
Table 7.1.1-2  Resource block size and number of resource blocks dependent on bandwidth

	Bandwidth (MHz)
	1.25
	2.5
	5.0
	10.0
	15.0
	20.0

	Resource block size (kHz)
	375 †
	375 †
	375
	375
	375
	375

	Number of available resource blocks
	3 †
	6 †
	12
	24
	36
	48


†: To obtain a larger number of resource blocks for interference coordination, a number M=5 of consecutive sub-carriers may be investigated as well for transmission bandwidth less or equal than 2.5MHz.

The frequency and time allocations to map information for a certain UE to resource blocks is determined by the Node B scheduler and may e.g. depend on the frequency-selective CQI (channel-quality indication) reported by the UE to the Node B, see Section 7.1.2.1 (time/frequency-domain channel-dependent scheduling). The channel-coding rate and the modulation scheme (possibly different for different resource blocks) are also determined by the Node B scheduler and may also depend on the reported CQI (time/frequency-domain link adaptation). 
In addition to block-wise transmission, transmission on non-consecutive (scattered) sub-carriers is also to be supported as a means to maximize frequency diversity. The payload size (and number of OFDM symbols) in a resource block may depend on how the distributed transmission for frequency diversity is achieved.
Details of the multiplexing of lower-layer control signaling is currently TBD but may be based on time, frequency, and/or code multiplexing.
------------------------------------------- Finish Text Proposal -------------------------------------------











































































































































































































































































































































