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1 Introduction
In RAN1#51bis(Sevilla) meeting, it was agreed that 4th order diversity is supported when allocating at least 2 DVRBs with Nd=2. The gap (offset) value was also discussed, but it is still FFS if the gap value for non-compact DL assignment is an integer multiple of the RB group size defined for the full DL assignment. It is also FFS if multiple gap values are supported for the non-compact DL assignment [1]. The exact rule for the DVRB to PRB mapping is still open. 

In this contribution, we propose a single gap value with an integer multiple of RB group size for compact DL assignment, which achieves a simple system design and an efficient coordination between localized and distributed allocations. Additionally, we propose a DVRB‑to‑PRB mapping rule for Nd=2, where contiguous DVRBs are mapped on well-separated PRBs to achieve 4th order diversity in case of allocating 2 or more DVRBs. 

Note that we focus on the DVRB assignment scheme for the compact DL assignment in this contribution. We don’t see the necessity to support the DVRB assignment by the full DL assignment (i.e. non-compact DL) because we can use the full DL assignment with resource allocation type 1, if more flexible assignment is required. 

2 Gap value 

We see the benefit for the gap value with an integer multiple of the RB group size also for compact DL assignment. This allows for an efficient coordination between localized and distributed allocations, since eNB can assign the DVRBs such that the DPRBs fit into a minimum number of RB groups. The leftover localized PRBs can be assigned to a UE with a single PDCCH, as indicated in [2-4]. This aspect is important especially for the heavy VoIP traffic case because the availability of PDCCHs for dynamic localized allocations is limited due to the use of the PDCCHs for VoIP retransmissions. 

Regarding the need of multiple gap values, one merit may be the avoidance of conflicts between the DVRB allocations and localized allocations. However, in our view multiple gap values are not required since the scheduler has the flexibility which DVRB indices to actually allocate, i.e. the DVRBs may be selected such that the PRBs for localized allocations are not blocked. Furthermore, since the main usage of the DVRB transmission would be VoIP which is delay critical traffic, DVRBs should be allocated first in most cases. In contrast to the uplink, which requires single carrier property and, therefore, requires multiple gap values, the downlink has more flexibility in signalling localized RB allocations. Therefore, we do not see the need for similarity. 
Therefore, we propose a single gap value with an integer multiple of RB group size, as expressed by the following equation. 
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 denotes the total number of PRBs, and 
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 denotes the RB group size. The gap value for each system bandwidth is shown in Table 1. Note that the total number of assignable DVRBs is twice the gap value, which may be slightly smaller than the total number of available PRBs. However, it is not expected to degrade system performance because a DVRB only transmission would be a rare case and the power resource for the unused PRBs can be used for other PRBs. 

Table 1 proposed gap value for Nd=2 
(gap for other system bandwidths are also derived from equation(1))

	System bandwidth
	Number of RBs
	RB group size
	Gap value

	1.4
	6
	1
	3

	3
	15
	2
	6

	5
	25
	2
	12

	10
	50
	3
	24

	15
	75
	4
	36

	20
	100
	4
	48


3 DVRB to PRB mapping rule

It was agreed that 4th order diversity is supported when allocating at least 2 DVRBs with Nd=2. In order to achieve the 4th order diversity in case of allocating multiple contiguous DVRBs to a single UE using the compact DL assignment, we propose to map contiguous DVRBs on well-separated PRBs, which is also proposed in [5]. Figure 1 shows the DVRB‑to‑PRB mapping rule for a 5MHz system bandwidth with a gap of 12RBs according to Table 1. According to the figure, DVRB0 is mapped on PRB0 in the 1st slot and on PRB12 in the 2nd slot, and DVRB1 is mapped on PRB6 in the 1st slot and on PRB18 in the 2nd slot. Therefore, 4th order diversity is achieved with a simple and efficient signaling structure. 

The mapping rule in the 1st slot can be simply expressed by a block interleaver with 
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 denotes the number of PRBs available for DVRB transmissions, which for Nd=2 is twice the gap value. When 
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is not an integer multiple of 
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, nulls are simply filled in the interleaver, which are skipped when reading out.  
The mapping in the 2nd slot is derived from the PRB index in the 1st slot and the gap value.
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Figure 1 proposed DVRB‑to‑PRB mapping rule for Nd=2 (5MHz)

4 Conclusion
This contribution proposes a simple and efficient DVRB‑to‑PRB mapping for the compact DL assignment. For an efficient coordination of localized and distributed RB allocations, we propose a single gap value with an integer multiple of RB group size. Additionally, we propose a mapping rule where contiguous DVRBs are mapped on well-separated PRBs to achieve 4th order diversity in case of allocating multiple DVRBs to a single UE. 
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