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1 Introduction

In the last meeting RAN1#51Bis, some agreements were reached about the assignment of Nd PRB-pairs to which a DVRB pair is mapped [7]. However, the details of the exact mapping remain to be discussed.
In this contribution, we discuss a mechanism for mapping the DVRBs to PRBs with Nd= 2 and Nd =3.

2 DVRB to PRB mapping 

Distributed transmission can use either Nd=2 or Nd=3. 
We propose that for Nd =2, if a UE is assigned a DVRB-pair x, then the mapped Nd PRBs are located at PRB index x and (x+gap) mod 2*gap. Similarly, for Nd =3, if a UE is assigned a DVRB-triplet x, then the Nd PRBs are located at PRB index x, (x+gap) mod 3*gap and (x+2*gap) mod 3*gap. The value of gap is a function of Nd and the total number of PRBs in the system bandwidth
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In the last meeting RAN1#51Bis, there was a desire to keep the Nd PRBs associated with a DVRB-pair or  DVRB-triplet within one Resource Block Group (RBG) subset for a given UE. (However, it should still be possible for different UEs to be allocated in different RBG subsets using distributed transmission).
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Figure 1.Subset configurations in 10MHz bandwidth.

Based on that desire/requirement, the gap values need to be carefully calculated to keep a DVRB-pair or DVRB-triplet within one RBG subset. Specifically, gap should be a multiple of P2 where P is the RBG size given in [8]. The gap can be calculated as follows:


[image: image2.wmf]2

*

P

N

G

gap

d

ú

û

ú

ê

ë

ê

=

                                       (1)

Where 
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 . This is shown in Table 1.
Table 1. PRB spacing
	System bandwidth, MHz
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	P
	gap (Nd=2)
	gap (Nd=3)

	1.4
	6
	1
	3
	2

	3
	15
	2
	8
	4

	5
	25
	2
	12
	8

	10
	50
	3
	27
	18

	15
	75
	4
	32
	16

	20
	100
	4
	48
	32


The eNodeB assigns a DVRB to each UE as a value x in the range 0 to Nd*gap-1. The value x indicates the PRB in which the UE should transmit the first part of the sub-frame. The UE finds the PRB used to transmit the second part of the sub-frame (and third part in the case of Nd=3) by applying offsets of gap to x as described above.

The eNodeB may also assign a contiguous block of DVRBs to a given UE, in which case the corresponding PRBs can be obtained by applying the method described above to each assigned DVRB.

In the case that 
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 cannot be used for distributed transmission. In the case that 
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, the eNodeB must not allocate DVRBs that would result in the condition 
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Figure 2a and 2b show an example for Nd=2 and Nd=3 respectively for the 20MHz system bandwidth case. On these figures, different colors represent different UEs’ assignments for distributed transmission. It is clear from these assignments that all the PRBs allocated to a particular UE are in the same RBG subset on the different parts of Nd=2/3.
Figure 2a. Keeping a DVRB-pair within one RBG subset for Nd = 2 in 20MHz bandwidth.

Figure 2b. Keeping a DVRB-triplet within one RBG subset for Nd = 3 in 20MHz.
3 Conclusions

In this contribution, we have discussed a mechanism for mapping the DVRBs to PRBs with Nd= 2 and Nd =3. In order to keep a DVRB-pair or DVRB-triplet within one RBG subset for a UE, and to maximise the number of assignable RBs for distributed transmission, the following equation is proposed to calculate the gap values:
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 and P is the RBG size.
It is also proposed to use Nd = 2 for all bandwidths and Nd = 3 from 5MHz to 20MHZ bandwidths.
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