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1 Introduction

It was agreed in RAN1 meeting that uplink non-contiguous resource allocation (RA) within a component carrier will be supported in LTE-A. This contribution presents a signaling design that supports non-contiguous PUSCH RA. 
2 Signaling Design of Non-contiguous PUSCH Resource Allocation 
In this contribution, the concept of Rel-8 downlink resource block group (RBG) is reused in non-contiguous PUSCH RA. A RBG is the unit of RA, and a cluster is defined as a contiguous set of RBGs in the frequency domain. Here we consider ‘n choose k’ type RA proposed in [1] and [3]. See Figure 1 for illustration of RBG and cluster. 
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Figure 1: Illustration of RBG and cluster.
Let the maximum number of clusters in a RA be
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RBGs. From the discussion in [1], it is clear to see that, for each 
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distinct 
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-cluster RAs. Each specific
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-cluster RA can be assigned a unique integer in
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. An example of the mapping for 
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 from a RA to an integer in the interval 
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 is done by the concatenation of “Modified RA type 3” proposed in [1] and the enumerative source codec in [2]. Specifically, the “Modified RA type 3” transforms a 
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-cluster RA into 4 (equal to 2n) distinct integers 
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 in [1, N+1], and the enumerative source codec is an invertible transformation which maps each 
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 to an integer in
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The signaling of a RA carries the information of the locations of the 
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 clusters. A straightforward way of the signaling design is using 
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 bits to denote the number of clusters in the RA and
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bits for cluster locations. Note that, to decode the cluster locations from the 
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bits, it is required to know the number of clusters. However, as 
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varies significantly with 
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, encoding the number of clusters and cluster locations separately is not efficient in terms of bit-length.  
A bit-length efficient signaling design is proposed below. Define 
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Consider a 
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-cluster RA denoted as
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 denote an invertible mapping from a 
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 is given in [2]. We can represent 
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. It is clear to see this integer is between
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. Thus, we can use 
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 bits to encode a RA when the maximum number of clusters is
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When receiving the encoded bits of a 
[image: image34.wmf]n

-cluster RA
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by firstly determining the number of clusters using the fact that the number of clusters is 
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 if the decimal value of the encoded bits is between 
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. Let the decimal value of the encoded bits be D. The UE recovers 
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