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Proposal
Based on the extensive simulation results presented in [1],  [2] and [3], the performance difference between Nd=2 and Nd=3 DL VRB to PRB mapping for the scenario where the performance difference could be the largest (VoIP simulations with 7.95kbps or 12.2kbps codecs) has been shown to be <1%.

A system simulation comparison of Nd=2 and Nd=3 performance was shown in [4] where a larger gain of up to ~8% was shown. However, based on the understanding of the results in [4], the performance difference between Nd=2 and Nd=3 is due to the fact that the RBs on each slot were set localized in frequency which, in turn, does not exploit the available diversity gain provided by a distributed transmission within each slot. Persistent assignments and the agreement in [5] complemented with Sevilla’s agreement to allow for 4th order diversity for transmissions of 2 RB-pairs allows for a fully distributed transmission within each slot of the subframe which is the mapping that was assumed in [1], [2] and [3]. 
[6] shows a spectral efficiency increase of Nd=3 over Nd=2 for a scenario with best-effort and resource allocations of 1-4 RBs. This scenario does not appear to be relevant since best-effort type of traffic will not be operated with such small resource allocation sizes. The current specification in [7] provides full bitmap flexibility (resource allocation types 0 and 1) enabling distributed transmissions across the entire system bandwidth with single RB granularity.
Therefore, no performance advantage evidence has been shown to exist to justify the need for Nd=3. 

In addition, provided that having these two mappings defined in the specification implies mandatory support at the UE, a second option implies an increase of the UE complexity and testing. Further, the recent decision to support DL dedicated RS for E-UTRA is incompatible with the Nd=3 mapping. 

Also, Nd=3 will be problematic for the interference estimation as interference estimation will require some RB-level processing.  For Nd=2, a given RB belongs to the same UE for the entire slot duration, while for Nd=3 this does not hold anymore resulting in lower quality of the estimates due to fewer samples being available for the estimate.
Finally, the removal of Nd=3 would allow a simplification of the E-UTRA physical layer specifications by removing the no longer needed notion of virtual RB. 

Based on all the above points and in line with  requirements specified in clause 12.1 in TR 25.913 (copied in annex), we recommend the removal of the Nd=3 option for the DL VRB to PRB mapping.
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Annex

11.2
Complexity requirements for UE
The E-UTRA and E-UTRAN Requirements should minimize the complexity of the E-UTRA UE in terms of size, weight, battery life (standby and active) consistent with the provision of the advanced services of the E-UTRA/UTRAN.
For these requirements, the following shall be taken into account;
a)
UE complexity in terms of supporting multi-RAT (GERAN/UTRA/E-UTRA) should be considered when considering the complexity of E-UTRA features. 

b)
The mandatory features shall be kept to the minimum. 

c)
There shall be no redundant or duplicate specifications of mandatory features, or for accomplishing the same task.
d)
The number of options shall be minimized. Sets of options shall be realizable in terms of separate distinct UE "types/capabilities". Different UE "types/capabilities" shall be used to capture different complexity vs. performance trade-offs, e.g. for the impact of multiple antennas.
e)
The number of necessary test cases shall be minimizied so it is feasible to complete the development of the test cases in a reasonable timeframe after the Core Specifications are completed. No unnecessary test cases shall be developed.
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