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1. Introduction
The working assumption for the baseline uplink transmission scheme of EUTRA LTE (FDD and TDD) is based on Single-carrier transmission (SC-FDMA) with cyclic prefix [1].  Frequency-domain generation of the SC-FDMA signal, sometimes known as DFT-spread-OFDM (DFT-SOFDM) is assumed and details on the basic transmission scheme such as sub-frame format, uplink numerology, size of localized and distributed resource units, reference signal structure, etc. are included in the TR [2].  This contribution builds-up on [3][4] proposing uplink data multiplexing options for localized and distributed allocations for the EUTRA uplink. 
2. Uplink Data Multiplexing 

The size of the baseline Localized Resource Unit (LRU) and Distributed Resource Unit (DRU) is same and is equal to MxN, where M=25 and N is equal to the number of long blocks in a sub-frame [3]. The sub-carriers forming a resource assignment/allocation can be adjacent (consecutive, localized) or distributed and may span multiple contiguous physical resource blocks.
In order to support efficient FFT design (small number of radixes) for DFT spreading of DFT-SOFDM – a mixed radix-FFT design with support for small number of radixes such as radix-2, radix-3, and radix-5 is adequate and preferred. The size of the resource assignment/allocation (i.e., number of sub-carriers in a resource assignment) is restricted to be the size of the resource unit or multiples of 2, 3, or 5 of the size of the resource unit for efficient FFT design.
Localized and distributed resource allocations can be multiplexed via TDM or FDM.  Both localized and distributed configurations may co-exist within a sub-frame by FDM. Multiple of 2, 3, or 5 contiguous resource units may be concatenated for wider bandwidth localized allocations. For distributed allocation, the maximum transmission bandwidth is restricted to 5 MHz (referred to as sub-band) for good frequency diversity and channel estimation quality as discussed in [4]. 

Restricting the maximum distributed transmission bandwidth to 5 MHz, is sufficient to exploit most of the channel frequency diversity while also reducing the RPF (i.e., spacing between the uniform-spaced distributed sub-carrier allocations) for the same equivalent data rate (same number of allocated sub-carriers) compared to a wider transmission bandwidth thereby enabling more accurate channel estimation using the two half-symbol pilots.  For example, for 75 sub-carriers or 3 virtual resource block distributed allocation, RPF = 4 is required for 5 MHz sub-band, while a RPF = 8 is required for 10MHz transmission bandwidth.  The reduced RPF requirement for 5 MHz improves the channel estimation quality using the two half-symbol pilots. 

In order to support a large set of RPFs, the preferred repetition factors for distributed allocation should be limited to multiples of 2 or 3 for efficient FFT design.  A limit on the maximum RPF is also required for reliable channel estimation performance and is proposed to be 16 or less.  

Distributed allocations can be over the entire or a portion of a sub-band bandwidth, i.e, wideband or narrow band distributed assignments as described in [4] [6]. The distributed configuration provides an effective way to combine and interlace “localized” narrowband distributed allocations over a portion of the sub-band and classical distributed allocations over the entire sub-band within a sub-frame.  Such a configuration provides the channel estimation benefits of localized allocation together with the improved frequency diversity of distributed allocation. The narrowband “localized” UEs benefits from the improved frequency diversity of distributed allocation while providing the channel estimation benefits of localized allocations as shown in Figure 1.

[image: image1]
Figure 1.
Example of “Localized/Narrowband” and “Wideband” Distributed Resource Allocation.

The sub-carriers forming a resource unit for localized/narrowband allocation are “distributed” with a RPFs of either 2 or 3 while for wideband distributed allocations RPFs are limited to multiples of 2 or 3.  
3. Conclusion
Localized and distributed resource allocations can be multiplexed via TDM or FDM.  Both localized and distributed configurations may co-exist within a sub-frame by FDM.  The size of the resource assignment/allocation (i.e., number of sub-carriers in a resource assignment) is restricted to be the size of the resource unit or multiples of 2, 3, or 5 of the size of the resource unit for efficient FFT design.  The maximum distributed transmission bandwidth is restricted to 5 MHz for good frequency diversity and channel estimation quality. Distributed allocations can be over the entire or a portion of the sub-band bandwidth thereby supporting interlacing “localized” narrowband and wideband distributed allocations within a sub-frame.  The narrowband “localized” UEs benefits from the improved frequency diversity of distributed allocation while providing the channel estimation benefits of localized allocations. 
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4. Text Proposal
Add to section 9.1.1.2.1 of TR25.814.

-------------------------------------Start of text proposal--------------------------------------------------------------
Localized and distributed resource allocations can be multiplexed via TDM or FDM.  Both localized and distributed configurations may co-exist within a sub-frame by FDM. The size of the resource assignment/allocation (i.e., number of sub-carriers in a resource assignment) is restricted to be the size of the resource unit or multiples of 2, 3, or 5 of the size of the resource unit. 

Multiples of 2, 3, or 5 contiguous localized/distributed resource units may be concatenated for wider bandwidth allocations. The distributed configuration is limited to at most a 5 MHz portion of the channel bandwidth (referred to as sub-band) for good frequency diversity and channel estimation quality. 

Distributed allocations can be over the entire or a portion of the sub-band bandwidth, thereby supporting interlacing of “localized” narrowband and wideband distributed allocations within a sub-frame.  Such a configuration provides the channel estimation benefits of localized allocation together with the improved frequency diversity of distributed allocation. The repetition factors (RPF - i.e., spacing between the uniform-spaced distributed sub-carrier allocations) for a localized/narrowband distributed allocation is either 2 or 3. For a wideband distributed allocation, the RPF is limited to multiples of 2 or 3.  A limit on the maximum RPF for reliable channel estimation performance is 16 or less.  
-------------------------------------End of text proposal--------------------------------------------------------------
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