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1. Introduction

In this meeting it was agreed to provide a text proposal that combines the rate-matching aspects of [Tdoc29] with the concept of signal constellation rearrangements [Tdoc20], [Tdoc151]. The latter can be done independently of the redundancy version generation, so the corresponding text proposals are expected to be non overlapping. For the ease of the discussion this contribution therefore leaves out the implementation of the signal constellation rearrangement. 

There is one interaction between the rate matching / redundancy generation and the signal constellation rearrangement and this relates to signalling of the parameters i.e. self decodability s and eini variation parameter r for the rate matching / redundancy version selection and the corresponding parameter for signal constellation rearrangement. Therefore the derivation of these parameters from the bits signalled on the SHCCH has been taken out for this text proposal compared to the version presented in [Tdoc29]. This information can be put elsewhere in the TR, either showing an explicit bitmap or some table lookup as has been presented in [Tdoc80]

It should be noted that the steps in between rate matching and signal constellation rearrangement are still not covered i.e. interleaver and symbol mapping. In order to allow easy integration of the latter the streams are output separately out of rate matching, so it should be easy to insert this missing link, once an agreement has been reached. 
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TS 25.212 Multiplexing and channel coding (FDD)

5.5 Physical-layer Hybrid-ARQ functionality

The physical-layer Hybrid-ARQ functionality is an extension of the release 99 rate matching. The Hybrid-ARQ functionality matches the number of bits at the output of the channel (turbo) coder to the total number of bits of the HS-DSCH physical channels. The Hybrid-ARQ functionality is controlled by the parameter RV (Redundancy Version), i.e. the exact set of bits at the output of the physical-layer Hybrid-ARQ functionality depends on the number of input bits, the number of output bits, and the RV parameter. 

The physical-layer Hybrid ARQ functionality consists of two rate-matching stages as shown in Figure 3.

The first rate-matching stage is identical to the release 99 rate-matching functionality except that the number of output bits does not match to the number of physical-channel bits available in the HS-DSCH TTI. Instead, the number of output bits matches to the available UE soft-buffering capability, information about which is provided by higher layers. Note that, if the number of input bits does not exceed the UE soft-buffering capability, the first rate-matching stage is transparent.  


The second rate matching stage matches the number of bits after first rate matching to the number of physical channel bits available in the HS-DSCH TTI. The second rate matching also uses the release 99 rate matching algorithm. However, the rate matching only considers bits that have not been punctured by the first rate matching stage and the rate matching parameters used in a particular transmission are controlled by the redundancy version (RV) parameter. 
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Figure 3. Physical layer Hybrid ARQ functionality

5.5.1
Parameter of First Rate Matching Stage (UE Buffer Rate Matching) 

The parameters of the first rate matching stage are determined as in subclause 4.2.7.2.2.3 of [2], with parameter modifications as detailed below.  

Denote the number of soft bits available at the UE for soft combining of HARQ channel n as NUE,n and the number of coded bits in a TTI before rate matching on TrCh i with transport format l as 
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If NUE,n is greater or equal than 
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, i.e., all turbo coded bits of the corresponding TTI can be stored, the first rate matching stage shall be transparent. This can, e.g., be achieved by setting eminus = 0. Note, that no repetition is performed.

If NUE,n is smaller than 
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, the parity bit streams ar
e punctured as in 4.2.7.2.2.3 of [2] by setting the total number of punctured bits per TTI to:
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5.5.2
Parameter of Second Rate Matching Stage (Channel Rate Matching) 

The parameter of the second rate matching stage depend on the value of the RV parameter s which can take the value 0 or 1 to distinguis self-decodable (0) and non self-decodable (1) transmissions,  and the RV parameter r which changes the initial error variable eini.






















Denote the number of bits before second rate matching as Nsys for the systematic bits, Np1 for the parity 1 bits, and Np2 for the parity 2 bits, respectively. The number of available physical channel bits per TTI is Ndata. Bit separation is used and the rate matching parameters are determined as follows. 

For 
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, puncturing is performed in the second rate matching stage. The number of transmitted systematic bits in a retransmission is
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for a transmission of self-decodable type  (s = 1) and
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in the non self-decodable case, i.e., s = 0.

For 
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 repetition is performed in the second rate matching stage. A similar repetition rate in all bit streams is achieved by setting the number of transmitted systematic bits to
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The available room for parity bits in a transmission is:
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for the parity 1 and parity 2 bits, respectively.

Table 2 summarizes the resulting parameter choice for the second rate matching stage. The parameter a in Table 2 is chosen as in [2], i.e., a = 2 for parity 1 and a = 1 for parity 2.

Table 2: Parameters for Second Rate Matching Stage in case of puncturing
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The rate matching parameter eini (cf. subclause 4.2.7.5 of [2]) is calculated for each bit stream according to the eini variation parameter r  using
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in the case of puncturing , i.e.,
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for repetition, i.e., 
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