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1 Introduction
The handling of DTX insertion bits and mapping to16QAM signal point constellation has not been specified for IMB as well as for FDD MBSFN. In [1]

 REF _Ref221856204 \r \h 
[2] it was proposed to replace DTX indication bits with dummy bit 1 except when all input bits to the modulation mapping are DTX bits in which no transmission occurs.
In this contribution, we propose to modify the proposal [1]

 REF _Ref221856204 \r \h 
[2] in order to maximize the Euclidean distance for the non-DTX bits in the case when one or more bits in the quadruple 
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 are DTX bits.
2 Discussion
The signal point constellation for 16QAM is depicted on the left hand side of figure 1, in which the amplitude levels are A1 = 0.4472 and A2 = 1.3416. The right hand side of figure 1 depicts the possible position of DTX bits on I and Q branches, with x denoting a DTX bit. 

From figure 1 its clear that if e.g. (1,x) is to be mapped on the I or/and Q branches, it can either be sent with amplitude - A2 (x=1) or - A1 (x=0). Thus, the non-DTX bit 1 is represented by a negative amplitude value. The Euclidean distance to closest decision region that would change the non-DTX bit 1 to 0 will be maximized by mapping the non-DTX bit 1 to the amplitude - A2, i.e. replacing the DTX bit with dummy bit 1. By replacing the DTX bit x with the dummy bit 1 for the case (0,x) would also maximize the Euclidean distance to closest decision region that would change the non-DTX bit 0 to 1. In the case of DTX bit position as (x,1) either a dummy bit 1 (-A2 ) or a dummy bit 0 (A2 ) would provide largest Euclidean distance to closest decision region that would change the non-DTX bit 1 to 0.
When the position of a DTX bit occurs as (x,0), replacing x with either the dummy bit 1 or 0 would correspond to transmitting a signal with the amplitude - A1 (x=1) or A1 (x=0). In this case, the dummy bit will have no impact on the Euclidean distance to closest decision region that would change the non-DTX bit 0 to bit 1. We observe from figure 1, however, that zero amplitude (no transmission) would increase the Euclidean distance to the decision regions that would change the non-DTX bit 0 to 1. 
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Figure 1 Signal point constellation for 16QAM and possible DTX bit (x) positions on I and Q branches
3 Proposal
We propose that DTX bits on I and Q branches are replaced by dummy bit 1 except when 
· all bits are DTX bits 
· 
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In these cases, the amplitude on I and/or Q branches shall be set to zero, i.e. no transmissions.
4 References
[1] R1-090402 “25.213 CR0100 (Rel-7, F) Correction to DTX bit insertion for MBSFN 16-QAM”, IPWireless
[2] R1-090403, “25.213 CR0101 (Rel-8, A) Correction to DTX bit insertion for MBSFN 16-QAM”, IPWireless
_1295613361.unknown

_1295613374.unknown

_1295598476.unknown

