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1. Introduction
At the RAN1 LTE AdHoc in Cannes there were discussions on the E-UTRA resource-block size, more specifically discussions on the number of sub-carriers MRB per resource block. During the feasibility study
MRB = 25 has been assumed. However, it was, during the LTE AdHoc, argued that a different resource-block size, especially a smaller resource-block size, would be beneficial.

This paper discusses some aspects of the resource-block size and arrives at a recommendation for the uplink and downlink LTE resource-block size. 

2. Why a smaller resource-block size?

There are several potential benefits with a relatively smaller resource-block size, more specifically smaller than the resource-block size MRB = 25 assumed during the feasibility study: 

· A smaller resource block size is potentially more efficient in terms of requiring less padding for small payloads. Assume a E-UTRA system throughput of 10 Mbps in 5 MHz. With the assumption of 12 resource blocks in 5 MHz and a 0.5 ms TTI length, there would, in case of 10 Mbps, be approximately 400 information bits per resource block. It should then be noted that this is the average “resource-block size” and that the peak “resource-block size” may be significantly higher.

· A smaller resource-block size implies a better spectrum granularity and thus potentially more efficient spectrum utilization. As an example, E-UTRA is currently assumed to support operation in spectrum sizes of 5 MHz, 10 MHz, 15 MHz, and 20 MHz as well as spectrum sizes smaller than 5 MHz. It is not obvious that the number of sub-carriers that fit into e.g. a 20 MHz spectrum allocation is exactly four times the number of sub-carriers that fit into a 5 MHz spectrum allocation. Although it is currently not fully clear exactly how many sub-carrier that fit into different spectrum-allocation sizes, it is clear that a smaller resource-block size increases the possibility for efficient spectrum utilization for differently-sized spectrum allocations.

· A smaller resource-block size allows for more resource blocks in a given spectrum allocation and thus for improved possibilities for frequency-domain inter-cell-interference coordination, especially in case of operation in smaller-sized spectrum allocations. It should be noted that no specific approach to interference coordination has been, and preferably should not be, agreed upon for E-UTRA. Rather, our view is that E-UTRA should be designed to allow for different interference-coordination approaches, the use of which should be network/deployment specific. With a smaller resource-block size and corresponding larger number of resource blocks, there is more flexibility in terms of supported interference-coordination approaches and thus improved possibilities to adapt the interference co-ordination to the scenario at hand. 

3. Specific desirable characteristics of the resource-block size

There are also a number of other aspects that should have a potential impact on the choice of resource-block size.

· There are potential benefits, and no drawbacks, of having a resource block size that is a multiple of the downlink reference-symbol spacing in the frequency domain. With the assumptions regarding the downlink reference-symbol spacing outlined in TR25.814, this implies that the resource-block size should be a multiple of 6.

· From a DFT-implementation point-of-view it is beneficial to have as many small prime-numbers as possible in the resource block size. From this point-of-view, resource-blocks sizes of e.g. 12 or 24 are better than 25.

· An even uplink resource-block size (for long blocks) is beneficial as it allows for an integer number of “sub-carriers” per resource block also for the uplink short blocks.

4. Summary and recommendation

Based on the discussion above, it is proposed that a resource-block size of 12 sub-carriers is adopted for both uplink and downlink.

