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Introduction

One of the few remaining topics in control signaling is how to allocate DVRB for a particular user. This issue is complicated by the fact that DVRB users should not interfere with frequency selective scheduler users.  In this contribution we expand upon a proposal in [1] and [2], to ensure the ‘gap’ value between the Nd portions of a DVRB to be an integer multiple of the RB group size.
The mapping is designed to 
1) Maximize the distance between the PRB assigned to consecutive DVRB indices.

2) Allow for simple coordination between the PRB assigned using DVRB and the PRB using localized Group based RB assignment.

3) Allow the completion of partially filled PRB, with a minimum of scheduled RBs.  

These goals can be achieved using a simple block interleaver with a permutation of columns, and by restricting the gap value to be an integer multiple of RB group size.
Mapping
In order to define the mapping simply we first renumber all the PRBs in the transmission band.  This mapping is defined by the gap size Ngap defined by
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where MRBG is the RB group size.  The different phases of a DVRB are separated by this constant Ngap as shown in Figure 1 below.
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Figure 1: Intermediate indexing
Note that for BW’s with specific numbers of PRBs (i.e. those not divisible by Nd or MRGB) we must modify the indexing scheme slightly, by excluding the remaining PRB.  Depending on the final signaling discussion these remaining PRBs may or may not be assignable using the final DVRB index.  Using this intermediate indexing we define a mapping between the VRB indices and the intermediate indexing above.  This mapping is equivalent to a block interleaver with a permutation of the rows.  The number of columns equals to twice the RB group size MRBG used for approach 1, the values of which are repeated in Table 1 below. 

Table 1
	System BW [RB]
	6-10
	10-26
	27-64
	65-110

	Group Size (MRBG)
	1
	2
	3
	4


The row permutations are a simple interleaving of the first and middle rows.  For instance if there are R (=ceil(NRB/2MRBG)) rows, the permutation is given by

{1, R/2, 2, R/2+1, 3, R/2 +2, … ,R/2-1, R}
When the total number of PRB are not an integer multiple of 2MRBG, we simply fill the block interleaver with nulls, which are skipped when reading out the PRB locations.  

An example of this mapping structure is given below for the Nd=2, when the BW=5MHz. 

[image: image3]
 Figure 2 Example mapping for Nd=2, BW=5MHz
There are two advantages to the above mapping scheme.  Firstly by assigning VRB in contiguous blocks the compact assignment can be used while still achieving significant diversity.  Secondly the mapping is maintained within RB groups as much as possible in order to minimize the impact to Localized transmissions.  
Conclusion
We believe that in order to efficiently signal the location of the DVRB, a mapping scheme between DVRB index and the PRB locations should be carefully designed to maximize the use of the compact signalling method.  The above scheme achieves this with a minimum of complexity. 
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