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1. Introduction

The range and representation of the transport format, or modulation and coding scheme (MCS), dependent term delta_MCS in the uplink power control formula is not fully specified. The current working assumption is to increase the transmit power with a factor k multiplied by the number of information per resource element. This is reasonably accurate in power limited scenarios, but inaccurate in bandwidth limited scenarios. This paper proposes a modified solution taking bandwidth limited scenarios into account. 

2. Channel capacity based delta_mcs

The LTE physical layer performance can be closely approximated by the modified Shannon relationship

BPRE = log2(1+SNR·m) / k
 LISTNUM equ \l 4 
where BPRE is the number of information bits per resource element. The accuracy of this approximation is illustrated in Figure 1. This can be utilized for defining delta_mcs. The SNR required for a certain BPRE is

SNR = (2k·BPRE -1)/m 
 LISTNUM equ \l 4 
The factor m can be taken care of by adjustments of P0 PUSCH. Hence, delta_mcs can be defined as:


delta_mcs = 2k·BPRE  -1
 LISTNUM equ \l 4 
The factor parameter k can be used to model different levels of receiver performance, and also to switch MCS-based power adjustment off by setting k=0.  
3. Proposal
It is proposed to:
1) Define delta_mcs as 2 k·BPRE-1, where BPRE is the number of information bits per resource element for the scheduled MCS, and k is a broadcast parameter, coded with two bits, representing the values [0, 1, 1.25, 1.5]. 
2) Switch off MCS-based power compensation by setting k=0. 
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Figure 1. Normalized bitrate v SNR. Left: AWGN, 1x1, Right: TU 1x2. The simulated performance is quite closely approximated with a modified Shannon formula. A linear approximation (blue dashed curve in left plot) is inaccurate in the bandwidth limited region. ‘db2lin’ denotes dB to linear transformation.
