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1. Introduction

While some “dynamic” information is always required for the DL grant allocation, some information (such as a partition of system RBs into “distributed” or localized”) could be sent semi-statically. However, several proposals also indicate that all information could be sent via the DL grant allocation (or known implicitly), thereby avoiding additional semi-static configuration. This would also provide an advantage of allowing dynamic partitioning between RBs assigned to localized and distributed transmission on a frame-frame basis. As long as Nd is small (e.g., Nd=2 or 3) repartitioning could have a minimal effect on semi-persistent users. Therefore, the primary concern is whether it is possible to include the necessary information within the DL grant allocation.
This contribution provides a simple example of dynamic DVRB signaling illustrating that dynamic signaling may be feasible, depending on the desired mapping of VRBs to PRBs.
2. Required Dynamic Information
Purely “dynamic” handling of the DVRB transmission requires a number of pieces of information to be transmitted or known a priori:

· 1 bit to indicate DVRB transmission
· Number of DVRB-pairs to be transmitted

· 
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 bits to indicate a starting RB location in frequency for the DVRB allocation. 

· Locations of the PRB-pairs that the DVRB-pairs are to be mapped

· Mapping phase of the VRB allocation within the PRB-pairs (i.e., if two VRB-pairs from different users share two PRBs, one will have a first phase and one will have a second phase)
3. Example
With some assumptions, dynamic handling of DVRB may be handled as an allocation option within the “normal” DL grant (e.g., [4] Table 1):

· DVRB transmission indicated with 1 state (e.g., 00) within the Bitmap Addressing Table

· The number of DVRB-pairs is either 1 or 2. Larger assignments are assumed to be able to get adequate diversity from an RB-based allocation using other Bitmap Addressing Table states. 
· 
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 bits to indicate a starting RB location in frequency for the DVRB allocation. 

· Locations of the PRB-pairs that the DVRB-pairs are to be mapped

1. The number of PRB-pairs Nd is known, based on bandwidth (e.g., Nd=3 for 9 or more RBs system BW, Nd=2 for 8 or fewer). If 2 DVRB-pairs are transmitted, they share the same Nd PRB-pairs.
2. The gap between the Nd PRB-pairs is selected from one of a few options. More than one option allows flexibility in scheduling localized users, skipping center RBs in certain subframes, etc., while still offering excellent diversity. Possible gaps include fixed gaps (e.g., 3 or 6 RBs) or gaps that scale with BW (e.g., 
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). For Nd=3, locations are x, x+gap modulo NRB , x+2*gap modulo NRB.

· The number of mapping phases will depend on the number of DVRB-pairs (1 or 2) and the Nd value. For Nd=2, there are two possibilities (1 DVRB-pair, phase 0 or 1). For Nd=3, there are five possibilities: 1 DVRB-pair phase 0,1,2, 2 DVRB-pairs phase 0&1 or 1&2. (Optimizations such as learning phase information from the starting RB location are FFS.)

An example of DVRB assignment is given in the table below, where the number of DVRB-pairs, the mapping phase, and the gap are jointly coded. The number of bits required is comparable for the lower bandwidths, and significantly less for the higher bandwidths. Additional savings may be evident by including the starting PRB-pair into the joint coding, and further restricting the number of allowed gaps for e.g., the 3MHz case. Note that within the example to reduce bits, the smallest bandwidth entry only allows Nd=2, one DVRB-pair, and one gap (e.g., 3) for DVRB assignments.
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1.4 6 2 1 3 2 1 1 5

3 15 3 2 4 5 3 4 10

5 25 3 2 5 5 3 4 11

10 50 3 2 6 5 3 4 12

15 75 3 2 7 5 3 4 13

20 100 3 2 7 5 3 4 13


4. Conclusion
This example shows that fully dynamic DVRB assignment, using the same general procedure as for non-DVRB allocations, may be feasible. Such an assignment should be possible for at least the larger grant sizes, and may be possible for smaller grant sizes for the larger bandwidths. It is FFS to consider whether the other Bitmap Addressing Table entries provide enough diversity gain for larger RB-based distributed transmissions, or whether an additional table entry need be defined.
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														*PMI PUCCH assignment indicates how 1-bit field is used														BW (MHz)		#RBs in carrier (NRB)		ND		Table Size (bits)		Starting PRB-pair (bits)		DVRB-pair & phase (configs)		#gaps		Joint DVRB/ phase/ gap (bits)		Total RA bits (NRAMAP)

																												1.4		6		2		1		3		2		1		1		5

																												3		15		3		2		4		5		3		4		10

																												5		25		3		2		5		5		3		4		11

																												10		50		3		2		6		5		3		4		12

																												15		75		3		2		7		5		3		4		13

																												20		100		3		2		7		5		3		4		13
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