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1. Introduction
In RAN1#50 meeting, it was agreed that 2 approaches for DL LVRB allocation are supported [1]. That is,

· Approach 1: RB-group (RBG) level bitmap

· Approach 2: LVRB allocation over PRB subsets
In this paper, we suggest a method for DL LVRB allocation approach 2 based on RBG subset.
2. DL LVRB allocation method in line with RB-group bitmap
Figure 1 illustrates a proposed method of DL LVRB allocation in case of 25 PRBs in DL (5 MHz bandwidth). In this example, 2 PRBs are grouped for RBG level bit map, that is, LVRB allocation approach 1. As an approach 2, we propose PRB level bit map within a subset of RBGs where multiple subsets are defined depending on the RBG sizes. In this example, two subsets are defined as in figure 1. In this case, required number of bits for DL LVRB allocation is 15 bits where 13 bits are used for bitmap and 2 bits are used to indicate the approach and subset, e.g. ‘00’ for approach 1, ‘01’ for subset 1 and ‘10’ for subset 2 (Additional PRB subset may be defined for ‘11’).
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Figure 1.   Proposed bitmap approach with RBG size = 2 PRBs

The proposed method can be extended for the cases of RBG sizes larger than 2 PRBs. Figure 3 shows an example of RBG size = 3 PRBs when there are 50 PRBs in DL (10 MHz bandwidth). In this example, required number of bits for DL LVRB allocation is 19 bits where 17 bits are used for bitmap and 2 bits are used to indicate the approach and subset, e.g. ‘00’ for approach 1, ‘01’ for subset 1, ‘10’ for subset 2 and ‘11’ for subset 3.
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Figure 2.   Proposed bitmap approach with RBG size = 3 PRBs
By use of proposed method as approach 2, additional flexibilities in scheduling can be achieved on top of approach 1 (RBG level bitmap) as follows, where figure 3 shows example of scheduling in 25 PRB case.

· Single PRB can be allocated to a UE.

· Frequency diversity scheduling over whole system bandwidth can be achieved without using DVRB.

· Intact RBGs and partial RBGs can be scheduled to a UE at a same time as shown in red boxes in figure 2, which helps a scheduler fill out remaining RBs easily.

· An RBG can be filled up with small number of scheduled UEs. For example, any size of a RBG can be shared by 2 UEs.
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Figure 3.   Example of scheduling with mode 2

5. Conclusions

We suggest the proposed RBG subset based bitmap approach as DL LVRB allocation approach 2 for E-UTRA.
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