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1 Introduction
In RAN1#84BIS meeting, the following agreement is reached [1].
Agreements:
· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz

· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz

· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation – Jeongho (Intel) - R1-163703 – approved in R1-163683
· FFS the case of other system bandwidth(s)

· A UE can be assigned one or more interlaces

· The total number of RBs used for transmission should be a multiple of 2,3 and 5

· Decide one of the following alternatives:

· Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE

· UL grant indicates start index and allocated number of interlaces with consecutive indices

· Alt 2: bitmap based resource allocation

· Alt 3: predefined resource allocation patterns

· FFS: excluding some UL RBs from the resource allocation

In this contribution, our views on design of multiple clusters for UL LAA are presented.
2 Discussion

In legacy LTE UL, only a single cluster or dual clusters are supported due to relatively high peak to average ratio (PAR) or cubic metric (CM) and low demodulation performance of data compared with IFDMA or multiple clusters. If the allocated bandwidth (number of PRB) were large, then the power spectral density (PSD) might be low in the receiver because the maximum Tx power of a UE is limited to 200mW in general. Hence, the SINR of PUSCH might be low for a large number of PRB allocations. If the allocated bandwidth was small, then it would result in another problem.
According to [2], the occupied channel bandwidth must be at least 80% of nominal channel bandwidth. For example, for a nominal channel bandwidth of 20MHz (100 PRB), at least 16MHz (89 PRB) should be occupied (with Tx power of signal). Some solutions are given in the following Section 2.1 to span large bandwidth with relatively high PSD.
2.1 On multiple clusters
First, the system bandwidth is divided into multiple parts with identical size (e.g., for a system of 20MHz, there are 10 parts while there are 10 PRB for each part). Secondly, the clusters information is only expressed in the first part while it is the same (or mirrored) in the second and other parts. For example, for a 20MHz system (100 PRB), these 10 parts are 10 PRB while the RBG size is one PRB. The resource block assignment is 9 bits in 10 PRB with the RBG size of one PRB with UL resource allocation type 1. This will reduce 5 bits from a 100 PRB with the RBG size of 4 PRB. After the allocation, the allocation information is copied to the second and other parts. In addition, the UL resource allocation type 0 is reused to indicate the resource allocation for the first part while it is copied to the second and other parts as the following.
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bits are required in the DCI.
If the bitmap were used to indicate the resource allocation for the first part, then 10 bits will be required. It is more than that of UL resource allocation type 0 (6 bits). It is not preferred.
If the predefined resource allocation patterns were used to indicate the resource allocation for the first part, then it will be more complicated than that of UL resource allocation type 0 and would not reduce bits required.
For a system of 10MHz, there are 5 parts while there are 10 PRB for each part (10 interlaces in each part). It will have the same DCI size to that of the system of 20MHz. It is convenient for cross-scheduling without care of additional blind detection of DCI.
For a system of 10MHz, if there were 10 parts while there are 5 PRB for each part (5 interlaces in each part), then the DCI size is not the same to that of the system of 20MHz. More attempts of blind detections of DCI are required.
After the analyses above, the following proposals are reached.

Proposal 1: To support multiple clusters in UL LAA, UL resource allocation type 0 is reused to indicate the resource allocation for the first part while it is copied to the second and other parts.
Proposal 2: For a system of 10MHz, the same number of PRB in each part to that of the system of 20MHz is recommended.
If the PUCCH could be transmitted in UL LAA in the future release, then it is helpful to indicate to the UE whether there are some PRBs that are not available for PUSCH. If the UL resource allocation did not include PRBs for PUCCH/PRACH, then it is not required to indicate that the PRBs are unavailable.
3 Conclusion
In this contribution, several aspects of multiple clusters in UL LAA have been discussed. The following proposals are given.
Proposal 1: To support multiple clusters in UL LAA, UL resource allocation type 0 is reused to indicate the resource allocation for the first part while it is copied to the second and other parts.

Proposal 2: For a system of 10MHz, the same number of PRB in each part to that of the system of 20MHz is recommended.
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