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Discussion/Decision
1. Summary
This contribution discusses some possibilities for dynamic DVRB signaling in light of recent DVRB decisions (Appendix). In these decisions, DVRB assignment can be performed using both the “compact” and the “non-compact” assignment. Supporting both formats may be unnecessary, however, as long as the desired DVRB allocation flexibility can be provided with just one of the assignment types.
Proposal 1:
· The DVRB operation is performed exclusively on the “compact” assignment

· At least 2 signaled gap (offset) values are supported to provide flexibility in DVRB assignment for larger (e.g., 50 RB and up) system bandwidths
· FFS whether gap value would be provided semi-statically

Proposal 2:

· The DVRB operation is performed exclusively on the “non-compact” assignment

Proposal 1 is preferred, as there is already 1 bit/state for designating UL hopping (or DVRB) operation on the compact assignment, and the compact assignment is more efficient than the non-compact assignment. However, if desired flexibility currently available for the non-compact assignment is not made available for the compact assignment for at least the larger system bandwidths, then Proposal 2 is recommended.
2. Discussion
· As agreed in Sevilla, any bits for DVRB assignment in addition to the number of DVRB-pairs and the location of a first PRB-pair location come from constraining the number of DVRB-pairs or the first PRB-pair location. As discussed previously, larger allocations could achieve diversity through non-DVRB transmission, and many distributed users may be smaller VoIP users.

· At least 1 and 2 DVRB-pairs are supported, with 4th order diversity supported for 2 DVRB-pairs with Nd=2. For 3 or more DVRB-pairs (if supported), higher than 4th order diversity is unnecessary.
· The downlink “compact grant” for both localized and DVRB transmission signals VRBs (starting and contiguous number) in a manner similar to the uplink grant. However, the meaning of being consecutive in the “virtual domain” and the overall size/relationship of the virtual domain to the physical domain needs to be defined. As all information is provided in the assignment --  no information about or concerning other users is necessary.
· Gap values. Constant offsets (signaled or calculated) are supported between the Nd PRB-pairs to which a VRB-pair is mapped. The gap between the Nd PRB-pairs may be selected from one of a few options. More than one option allows flexibility in scheduling localized users, skipping center RBs in certain subframes, isolating DVRB operation in a portion of the band, 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. For Nd=2, two bits can signal +gap1, -gap1, +gap2, -gap2 (phasing information included).  
· For compatibility with non-compact assignments, the gap values should be integer multiples of the RBG size

· Desire to keep each DVRB pair within one RBG subset

· Mapping phase information could be tied to PRB or VRB pair number or explicit, etc. (Mapping phase is 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)).

APPENDIX – Recent DVRB decisions
From Sevilla

Assignment of Nd PRB pairs to which a VRB pair is mapped

· How many bits should be allowed for dynamic DVRB assignment, in addition to the bits for the number of DVRB-pairs and location of an “anchor” (e.g., first) PRB-pair location? 

· There is no additional signaling overhead compared to the non-DVRB (localized) assignment. 

· The DVRB-allocation includes a number of DVRB-pairs and an anchor (first) PRB-pair location 

· Bits (if any) for DVRB assignment in addition to the number of DVRB-pairs and the location of a first PRB-pair location come from constraining the number of DVRB-pairs or the first PRB-pair location. 

· 4th order diversity is supported for 2 DVRB-pairs with Nd=2 

· Mirroring is not supported for Nd=2 operation 

· The gap values are integer multiples of the RPG size for (at least) the non-compact assignment

· Desire to keep each DVRB pair within one RPG subset
· Compact grant size is not increased to signal gap offsets

· Non-compact assignment: At least 2 signaled gap (offset) values are supported to provide flexibility in DVRB assignment.

· FFS if additional flexibility is needed, either by supporting more gap values or using a bitmap approach.

· Compact assignment: At least 1 gap (offset) values are supported to provide flexibility in DVRB assignment.

In case Nd=3 is retained, R1-075084 agreed.

From Jeju

· 1 bit (or state) in the DL assignment indicates DVRB transmission. FFS if DVRB transmission is only supported in certain DL assignment formats. 
· Dynamic DVRB transmission is derived from DL assignment and known information. 

· No semi-static information (except for Nd). 
· FFS whether gap value would be provided semi-statically 






























































































































































































































































2 of 2

_1248516348.unknown

