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1. Introduction

    In RAN1#61, some progress took place on the topic of non-contiguous resource allocation, regarding number of cluster supported and signaling aspect. The number of cluster should be chosen between [1]:

· 2 clusters (with UL DCI format aligned with DCI format 0)
· Number of clusters not limited by the signalling (with UL DCI format aligned with configured DL DCI formats)

    Also, signaling scheme was also restricted to those similar to what we have in LTE Rel-8 to reduce the following effort for specification.
Agreement:

· Re-use resource indexing scheme from Rel-8

· RA schemes type 0/1/2 or CQI RB indexing scheme with minimal modifications

· Continue offline discussion during this week to aim for a more detailed way forward for UL non-contiguous RA.

    In this contribution, we assume 2 clusters with size aligned to DCI format 0 are adopted, as it provide a universal solution for UE in all kinds of DL transmission mode, and also a reasonable trade-off between performance and overhead. We provide more details of CQI RB indexing (Method 3 in [2]) based on such assumption and propose RAN1 to adopt it as the signaling scheme for non-contiguous resource allocation in LTE-A.
2. Discussion 

    In LTE, we have a method indicating M selective subbands out of N subbands. The same mechanism can be reused to allocate clusters for a UE. Throughout this contribution, we consider two clusters at most as an example given in Fig. 1 while extension to more clusters is possible.
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                                                                                         Fig. 1
    As shown in the figure, indicating 4 locations to identify the start and end of each cluster can define most combinations of no more than two clusters. Here each location stands for a RBG. The only constraint introduced by this method is that every cluster is composed of at least two RBGs which seems not very desired. Therefore, some modification can be done to release this constraint.
    We can separate all possible two-cluster combinations into four cases: (1) both clusters contain at least two RBGs, (2) the first cluster contains one RBG and the second cluster contains at least two RBGs, (3) the second cluster contains one RBG and the first cluster contains at least two RBGs, (4) both clusters contain one RBG. Each case can be shifted by a value and can be seen as virtually extending N locations to N+2 locations with two additional dummy locations to indicate whether there’s any one RBG cluster, as shown in Fig. 2.  With such modification, the method can stand for any possible two clusters allocation and also reserve the decoding property of choosing M from N. The total number of bits required to signal two clusters among N RBGs is 
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                                                                                Fig. 2
3. Conclusion

    As discussed in the contribution, we consider the proposed scheme a very suitable candidate for 2-cluster allocation in the uplink as it has optimum payload size and full scheduling flexibility with RBG granularity. Also, the signalling aspect can reuse the CQI RB indexing and no strong impact on specification. Therefore we propose RAN1 to adopt the proposed signaling scheme.
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