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1 Introduction
Single-carrier transmission for EUTRA uplink (SC-FDMA) is described in section 9.1 of TR 25.814 [1]. The current assumption is that both localized and distributed transmission is to be considered in order to support both frequency-adaptive and frequency-diversity transmission. However, it is not described in [1] how to multiplex localized and distributed transmissions. 

In this contribution we discuss some basic elements of such multiplexing and give a text proposal for section 9.1.1.2 of TR 25.814.
2 Multiplexing of localized and distributed transmissions

In the following we recapitulate some of the properties of localized and distributed transmissions and then discuss the multiplexing of the transmitted data.

Localized transmissions are beneficial for exploiting multi-user diversity in the frequency domain, since the channel will often exhibit variations in the channel quality over the frequency band. Each localized transmission has a continuous spectrum.
Distributed transmissions, on the other hand, exploit frequency diversity in the radio channel, and are more reliable when there are no reliable channel quality estimates available for the scheduler, or when the transmissions are unscheduled. The distributed transmissions contain repeated sequences of modulated data symbols that result in a comb-shaped spectrum. Different distributed transmissions may be multiplexed by interleaving in frequency, having different frequency offsets.
It seems advantageous to have the possibility to allow for simultaneous localized and distributed transmissions.  One reason is the possibility to always allow for e.g. feedback data (ACK/NACK, CQI estimates, etc) with low latency tolerance to be transmitted with distributed transmissions.
Multiplexing of data from different UEs is mainly controlled by the Node B scheduler, which allocates resources in time and frequency to each UE and decides whether transmissions should be localized or distributed. Some resources should be reserved for unscheduled transmissions, e.g. for random access. In order to limit the signaling, the time and frequency resources are defined in terms of resource blocks. In the following we describe the resource blocks in more detail.
The uplink frequency band is divided into subbands of equal width. A resource block covers one or several such contiguous subbands in the frequency domain and a number of subsequent transmission blocks in time domain and is the smallest resource unit to be used for transmission. A resource block can be used either for localized transmissions or distributed transmissions. A resource block for localized transmissions always covers a single subband. Resource blocks for distributed transmissions are characterized by a repetition factor and a frequency offset in addition to the covered subband(s). Since the distributed transmissions have a comb-shaped spectrum, several such resource blocks with equal repetition factor but different frequency offsets occupy the same subband. In order to limit the total number of resource blocks and hence control signaling, it may be beneficial to let the resource blocks for distributed transmissions occupy several contiguous subbands.
In order to keep the low PAPR of the single-carrier transmission, the UE can only perform either a localized or a distributed transmission at a time and hence only one type of resource blocks can be used by a UE at a time. The transmission may however occupy several resource blocks of the same type, given that these cover contiguous subbands.

An example of resource blocks and how they are used for multiplexing is shown in Figure 1. Resource blocks (RB) 1-3 are for localized transmissions and cover one subband each. The other resource blocks are for distributed transmissions and cover in this example several subbands. In the figure, three UEs are multiplexed: UE1 is allocated resource blocks 1-3 for localized transmission; UE2 and UE3 are allocated resource blocks 4 and 5, respectively, for distributed transmissions.
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Figure 1 Example of resource blocks and multiplexing
3 Text proposal
The following text is proposed to be included in section 9.1.1.2 of TR 25.814.
-------------------------------------Start of text proposal----------------------------------------------------------
The basic structure of uplink data multiplexing is both TDM and FDM. To support FDM, the frequency band is divided into subbands of equal width. The Node B scheduler allocates resources in time and frequency to the UEs based on e.g. channel quality estimates. Certain resources are also reserved for unscheduled transmissions. The resources are organized in resource blocks covering one or several contiguous subbands and one or several subsequent transmission blocks for transmission. There are two types of resource blocks:
Resource blocks for localized transmissions. This type of resource block covers a single subband. 

Resource blocks for distributed transmissions. This type of resource block is characterized by a repetition factor, a UE-specific frequency offset as well as the covered subbands.
Several resource blocks may be allocated simultaneously to a single UE given that they are of the same type and cover contiguous subbands.
--------------------------------------End of text proposal------------------------------------------------------------
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