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1 Introduction

In the last meeting RAN1#52, the way forward of DVRB to PRB mapping was agreed [8]. Among other things, it was agreed that only compact DL assignment will be used for DL DVRB mapping with Nd =2.

In this contribution, we provide the details of the gap values and the mapping rule defined by a simple block interleaver with 4th order diversity. 
2 DVRB to PRB mapping 

In the last meeting RAN1#52, it was agreed that the gap value is an integer multiple of the square of the RBG size. This means that  the Nd PRBs associated with a DVRB-pair are kept within one Resource Block Group (RBG) subset for a given UE so that resource allocation type 0, 1, and DVRB mapping (resource allocation type 2) can co-exist well for efficient resource utilization. Figure 1 shows subset configurations for 10MHz bandwidth. 
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Figure 1.Subset configurations in 10MHz bandwidth.

In the last meeting, it was agreed one gap value for 
[image: image17.emf]0 6 12 18 1 7 13 19

2 8 14 20

3 9 15 21 4 10 16 22 5 11 17 23 0 6 12 18 1 7 13 19

2 8 14 20

3 9 15 21 4 10 16 22 5 11 17 23

No 

used 

for 

DVRB

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

gap = 12 gap = 12

PRB index

Time

Freq

Time

Freq

1 sub-

frame

<50 and two gap values for 
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≥50. When there are two gap values, it was left FFS whether one of the gap values is semi-statically configured within the cell.  It makes sense if this semi-static configuration depends on the number of UEs that require distributed transmission, so that when there is small number of UEs for distributed transmission they can be located on one side of the bandwidth. However, it is also possible that the gap values to be provided dynamically in the grant for each UE, in that case, it is not possible to apply the mapping rule defined by the block interleaver, as the block interleaver will then have different column sizes for different gap values. So, our proposal is that one of the gap values is semi-statically configured within the cell when 
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≥50.

Next, we provide the details of the gap values and the mapping rule defined by the block interleaver with the following requirements:

· The mapping rule should support 4th order diversity for 2 DVRB-pair assignments

· The mapping rule should keep the gap as a multiple of P^2

· The mapping rule should keep rows of the interleaver R as a multiple of P^2 to keep contiguous DVRB index within a same subset for each UE for efficient coordination with resource allocation Type 0.
Following these above requirements, when the gap value is applied to full bandwidth it can be calculated as follows:
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and when the gap value is applied to roughly half bandwidth the gap value can be  calculated as:
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where P is the RBG size given in [11]. 
The outcome of these above equations is shown in Table 1 below.
The DVRB to PRB mapping rule is defined by a simple block interleaver [8-10]. The number of rows R and number of columns C of the block interleaver can be calculated from the following equations:


[image: image6.wmf]2

P

R

=







(3)

[image: image7.wmf]d

N

P

gap

C

*

1

2

=






(4)  or
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where P is the RBG size and “gap1” or “gap2” value is given by  equations (1) or (2).  
The outcome of these above equations is shown in Table 1 below.

Table 1. Gap values and Interleaver design with number of rows (R) and columns (C). 
	System bandwidth (MHz)
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	RBG size (P)
	gap1 value
	gap2 value
	number of rows  and columns (RxC) for gap1 value
	number of rows  and columns (RxC) for gap2 value

	1.4
	6
	1
	3
	NA
	1x6
	NA

	3
	15
	2
	8
	NA
	4x4
	NA

	5
	25
	2
	12
	NA
	4x6
	NA

	10
	50
	3
	18 or 27
	18
	9x6
	9x4

	15
	75
	4
	32
	32
	16x4
	16x4

	20
	100
	4
	48
	32
	16x6
	16x4


The interleaver is written in row-wise and read out column-wise as shown the example on Figure 2 for 5MHz bandwidth. The output of the interleaver is then mapped directly into the PRBs. It can be seen that two contiguous DVRBs is well-separated at least 4PRB while keeping them within one RBG subset. 
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Figure 2. Output of the block Interleaver mapped to PRBs with gap1 for 5MHz bandwidth.
3 Conclusions

In this contribution, we have provided the details of the gap values and the mapping rule defined by a simple block interleaver with 4th order diversity. 

We propose that one of the gap values is semi-statically configured within the cell when 
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≥50.
We also propose the gap values are calculated as follows:
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For the block interleaver design, the number of rows R and number of columns C are calculated as follows:
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for block interleaver with gap1 value 
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