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1. Abstract

In Tallinn, it was commented that waterfilling should be available on the DL to maximize user throughput, especially in loading conditions which see a small average number of users per sector. This is in line with the “FFS” in 25.814 to explore the use of “power and modulation adaptation per resource block.” Waterfilling is, however, very expensive to signal, and can impact interference avoidance mechanisms. This contribution shows 1-3dB performance benefits by instead allowing two different MCS to a single user within the TTI.

It is proposed that given the benefits, that an attempt is made to include this capability within the DL assignment signaling. Given that multistream MIMO is to be supported (likely with 2 or more HARQ processes), it may be possible to include this functionality with little or no overhead.

2. Results

Assigning a single MCS to a user tends to provide good system performance under high load conditions (full buffer traffic) with frequency selective (FS) scheduling. However, when a small number of users (e.g., 1-2) are scheduled in a frame, a single MCS can severely limit the user throughput. This may happen with bursty traffic (such as http traffic), or when the system is relatively lightly loaded. 

Figure 1 shows the link efficiency of a single user for FS scheduling with one MCS (FS1) on the user’s best RBs with the remaining RBs unoccupied, compared to a frequency diverse (FD1) and FS scheduling with all RBs allocated to the user and two MCSs (FS2). The FS1 policy suffers from the allocation of only a fraction of the total available RBs, even though the assigned MCS may be very good. Allocating all RBs but using a frequency diverse (FD1) policy improves link efficiency, though the MCS used is suboptimal for many RBs. However, FD1 clearly trails FS2 -- having one MCS on the best RBs and a second (typically different) MCS on its other RBs provide a significant benefit. The gain depends on the SNR, but is approximately 1 dB at low SNR, and goes up to 3 dB for high SNR values. FSprd is an approximation of water-filling that takes into account the quantization of MCS. It requires high feedback but performs only marginally better than FS2.
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Figure 1. Single user comparison of scheduling algorithms (5MHz, TU channel, 100 snapshots per SNR).
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