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1 Introduction

The amount of resources available for data transmission changes across sub-frames because of the dynamic variation of resources used for control signaling, depending on whether UL control is multiplexed with data in the resources assigned to data. There could be mismatch between eNB and UE on the amount of REs used for control due to the missed DL scheduling assignment which requires an UL ACK/NACK feedback.
In this contribution, we propose a PUSCH-to-RE mapping rule for joint transmission of data and control on PUSCH.
2 PUSCH-to-RE mapping
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Figure 1. Illustration of PUSCH-to-RE mapping
CQI and UL ACK/NACK feedbacks are multiplexed with HARQ symbols in case that PUSCH is established. Since L3 signalling configures CQI feedback, rate matching of UL-SCH is not ambiguous. On the other hand, if an UE fails to decode the DL assignment, it will not puncture the resources for ACK/NACK feedback while the eNB expects ACK/NACK to be transmitted on the resources. Even though there is this kind of mismatch between UE and eNB, the mapping order of the data symbols transmitted on the resources that cannot be used for ACK/NACK shall be successfully recognized by the eNB. Figure 1 illustrates Region I and II in uplink SC-FDMA symbols. While Region I is only to carry PUSCH and, UL ACK/NACK signals can potentially puncture Region II. We propose that PUSCH modulation symbols are first mapped to Region I and then mapped to Region II as shown in Figure 1. This mapping rule promises the following benefits: 

· The mapping of the coded symbols does not depend on the existence of the ACK/NACK signalling.

· We can avoid puncturing of the systematic bits in the initial transmission by mapping the last part of the data onto the potential ACK/NACK positions.
3 Summary
In this contribution, we discussed what happens to joint transmission of data and control on PUSCH if the UE missed DL scheduling assignment. In order to avoid mismatch between eNB and UE on the mapping order and to avoid puncturing of the systematic bits in the initial transmission, we proposed the PUSCH-to-RE mapping as shown in Figure 1.
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