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1 Introduction
In RAN1#61, signaling schemes for UL non-contiguous resource allocation were discussed and the following was agreed.
· Re-use resource indexing scheme from Rel-8

· RA schemes type 0/1/2 or CQI RB indexing scheme with minimal modifications 
This paper proposes a signalling scheme based on RA scheme type 0.
This is a resubmission document of R1-102866.

2 Proposal

Our proposal of signaling scheme for UL non-contiguous resource allocation (RA) is designed considering the following.

· Bit-map based allocation for supporting more than 2 clusters.

· Per RBG granularity to reduce the number of signaling bits.

· No additional blind decoding at least for single antenna transmission.
The details are as follows.
· The DCI format size is aligned with DL non-compact DCI format, i.e., DCI format 1, 2, 2A, 2B. Padding bits are added if necessary. 
· The resource allocation header distinguishes DL assignment and UL non-contiguous allocation

· RRC signaling is introduced, as is shown in Figure 1, to allow redefining the resource allocation header field to indicate either one of the following three configurations:
(1) DL allocation type 0 or DL allocation type 1 (as in Rel-8)
(2) DL allocation type 0 or UL non-contiguous allocation
(3) DL allocation type 1 or UL non-contiguous allocation
· The default value of the above RRC signalling is to indicate DL type 0 or DL type 1 resource allocation. This ensures backward compatibility with release 8. 
· In the resource allocation field for non-contiguous RA, bit-map based indication is used. The exact RBG size could need further study but it should be at most 4 RBs.

As described in ‎[1], the non-contiguous RA has a gain mainly when the number of active UEs in a cell is small. In such environment of the downlink, the downlink gain to use the resource allocation type 1 is relatively small because the resource allocation type 1 was designed to fill the hole by other UEs when the large number of UEs in a cell in our understanding. Therefore, to support UL non-contiguous allocation, configuration (2) is a reasonable configuration. However, also configuration (3) may be useful in certain scenarios. eNB configure UL non-contiguous RA at the environment where it  has a gain.

Note that in this operation, UL compact DCI format for single cluster transmission is always available. So if PDCCH resource is not sufficient or uplink multi-cluster assignment is not appropriate by e.g., the limitation of transmission power with more back-off, the UL compact DCI format can be used. 

The above scheme can be supported more than 2 clusters, and has no any limitation on the location of clusters except for RBG granularity. Therefore, the sufficient average cell throughput gain by non-contiguous RA can be obtained as shown in ‎[1]. Our view on the inter-modulation products handling and PA back-off is described in [3].
In this scheme, a large number of padding bits may be needed when DCI format for spatial multiplexing (i.e. DCI format 2, 2A or 2B) is configured for DL. However, the overhead increase is not a critical issue since UL non-contiguous allocation is beneficial especially in case of a small number of UEs in a subframe.  

Note that DL allocation type 1 in release 8 is listed in Feature group indicators in release 8 in index 2 with other functions‎[4]. We don't know the market situation of release 10 yet on DL allocation type 1 but the proposed structure can take into account the market situation on DL allocation type 1 and UL Non-contiguous allocation.
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Figure 1 Bit alignment to downlink non-contiguous allocation
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