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1. Introduction

In the last WG1 meeting a bitmapping scheme based on CoRe (constellation rearrangement) was proposed. The description of the constellation rearrangement scheme is, besides the signalling part, independent of UE buffer and channel rate matching and can be easily integrated into the current status of work.

For the signalling part there is a interaction between the redundancy version generation (second rate matching) and constellation rearrangement which relates to the mapping of signalling bits xrv,1 and xrv,2 to the RV and CoRe parameters. Currently there are the parameters s and r to control the physical layer HARQ functionality (redundancy version generation). In [1] it is proposed to add another two signalling bits for CoRe (parameter b) to have four different constellations. However for QPSK CoRe brings no additional gain and from there no additional signalling is needed in that case. In [2] we made extensive simulations showing that two signalling bits are enough in the majority of cases, if different combinations of partial and full IR, eini variation and CoRe are used and signalling bits are interpreted differently depending on the puncturing rate. This improves the system performance and allows to reduce the amount of signalling bits and to handle the entire signalling for HARQ functionality and CoRe within the currently proposed two bit redundancy version signalling. 

In the text proposal the allocation of bits to the parameter s, r and b are proposed as shown in [2] whereas the decision thresholds are for further study. The allocation of parameters and bits is done dynamically. If for example the number of channelization codes or the modulation scheme changes between initial and retransmission, the puncturing rate and thus the interpretation of the two signalling bits may be different for the first and second transmission.

In addition to [2] also a table with the default parameter settings is given in case the RV parameter is not signalled. The values can be further discussed, if needed.
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5.10
Signalling of Redundancy Version for HARQ and Bit Rearrangement

The two bits for RV signalling are shared amongst the parameters s, r for HARQ and b for Bit Rearrangement. Depending on the modulation and the instantaneous puncturing rate of the second rate matching stage the bits are allocated as shown in table 1.

Table 1: Allocation and range of the RV signalling bits 

modulation
puncturing rate
P
self-decodability
s
eini variation
r
bit rearrangem. b



Bits
Range
Bits
Range
Bits
Range

QPSK
P ( 33%
0
-
2
0,1,2,3
0
-


33% < P
1
0,1
1
0,1
0
-

16-QAM
P < -20%
0
-
1
0,1
1
0,1


-20% ( P (10%
0
-
0
-
2
0,1,2,3


10% < P ( 50%
0
-
1
0,1
1
0,1,


50% < P
1
0,1
1
0,1
0
-

The puncturing rate P for the second rate matching stage is defined by:
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and thus known, both, at UE and Node B. Negative values of P correspond to repetition. Table 2 shows the mapping of RV signalling values to the RV parameter bits xrv,1 and xrv,2.
Table 2: RV parameter mapping

modulation
puncturing rate P
RV parameter



xrv,1
xrv,2

QPSK
P ( 33%
(r AND 1)
(r AND 2)/2


33% < P
s
r

16-QAM
P < -20%
b
r


-20% ( P (10%
(b AND 1)
(b AND 2)/2


10% < P ( 50%
b
r


50% < P
s
r

If to the RV parameter no value is assigned by the RV signalling default values as in table 3 shall be used.

Table 3: Default RV parameters

RV parameter
Default value

s
1

r
0

b
0
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