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1. Introduction

Proposed examples of the signaling flow for Hybrid ARQ Type II are presented in this contribution. This paper develops the principles presented in R2-000833 and describes the signaling that is required to support the method of operation proposed. It is shown how Hybrid ARQ Type II operation can be specified via the existing primitives between RLC and MAC and between MAC and L1. 

The proposed protocol stack for Hybrid ARQ Type II shown in R2-000833 is repeated in Figure 1 of this contribution for convenience. The Hybrid ARQ Type II operation is controlled via the parameter lists associated to the primitives “MAC-Data-REQ”, “MAC-Data-IND”, “PHY-Data-REQ”, and “PHY-Data-IND”. In the figures shown below, only the redundancy version and the sequence number parameters are mentioned explicitly (denoted as “Red.Vers., SN” in Figs. 2b and 3b) in order to illustrate the principal method of signaling. Other, equally necessary parameters for Hybrid ARQ Type II operation are not shown to simplify the flow diagram. The physical layer multiplexes the encoded values of the parameter lists onto the same physical channel as the data, i.e. they are sent “in-band” according to the working assumptions in R2-000833.

The example message flows shown in the figures below are intended to give additional detail to the figures in TS 25.303 v. 3.3.0 Section. 6.3 (“Data Transmission”). The basic principles are independent of the used transport channel. While the examples are made for USCH and DSCH transport channels, the same mechanism can be used on DCH, e.g. for application in FDD mode.

2. Data Transfer on uplink

Figure 2a is a copy of the “Data Transfer on USCH” as specified in TS 25.303, Section 6.3.4, Figure 24. Additional detail of the data transfer in the user plane is shown in Figure 2b of this paper. The shaded area of Figure 2b corresponds to the information chain for a single uplink transmission

MAC-Data-REQ ( USCH:Data ( MAC-Data-IND

in Figure 2a. 

If the transmission on the Uu interface is corrupted, the physical layer on the receiving side needs to retrieve the Hybrid ARQ parameter list of the corrupted data in order to perform Type II operation. Therefore, it is needed that the parameter values be stronger encoded on the physical layer than the associated data. Subsequent retransmissions send incremental redundancy to the already transferred data. Which redundancy version of the data is sent is indicated through the redundancy version parameter (“Red.Vers.”) which is signaled together with all the transmissions. Each time an incremental redundancy version of the data is received, the physical layer attempts to decode the concatenated versions of all previous transmissions.

3. Data Transfer on downlink

Figure 3a is just a copy of the “Data Transfer on DSCH” as specified in TS 25.303, Section 6.3.5, Figure 25. Additional detail of the data transfer in the user plane is shown in Figure 3b. The shaded area of Figure 3b corresponds to the information chain of a single downlink transmission

MAC-Data-IND ( DSCH:Data ( MAC-Data-REQ

in Figure 3a.

In case of corrupted transmission on the Uu interface, the as described for the uplink case apply.

4. Conclusion

It is shown how Hybrid ARQ Type II operation can specified via the existing primitives between RLC and MAC and MAC and L1. Only the associated parameter lists need to be updated to incorporate additional values needed for Type II operation.
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Figure 1: Protocol stack overview for HARQ

Dotted lines visualize the transport of HARQ ”side-information” between RLC and the Physical Layer within parameter lists of primitives.
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Figure 2a: repeated from 25.303v3.3.0 Section 6.3.4 “Figure 24”
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Figure 2b: Proposed Signaling of Hybrid ARQ Type II for Data Transfer on USCH
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Figure 3a: repeated from 25.303v3.3.0 Section 6.3.5 “Figure 25”
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Figure 3b: Proposed Signaling of Hybrid ARQ Type II for Data Transfer on DSCH
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