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1. Introduction
In [1], implicit ACK/NACK transmission in the E-UTRA downlink was proposed. The implicit ACK/NACK transmission is achieved by always sending a scheduling grant even in re-transmission cases. The removal of the explicit ACK/NACK signaling in the downlink will be beneficial, e.g., from the viewpoint of a simple channel configuration. However, the use of the implicit ACK/NACK transmission should be carefully examined considering the appropriate re-transmission scheme in the uplink and the required signaling overhead. In this contribution, we present our views on the uplink HARQ schemes for dynamically scheduled UEs and for persistently scheduled UEs since it is a key factor in determining the optimum signaling structure for uplink re-transmission. Subsequently, we explain our views on the downlink control signaling required for uplink re-transmission.
2. HARQ Scheme in E-UTRA Uplink
As presented in [1], if we use synchronous adaptive HARQ in the uplink, we do not need to send an explicit ACK/NACK since the scheduling grant, which indicates the new resources for re-transmission, is required anyway. We agree that the use of adaptive HARQ in the uplink will be beneficial in order to avoid resource fragmentation [2] and to be able to avoid collision of the retransmissions with any persistently allocated resources (such as semi-persistent or group scheduling schemes) or RACH resources. For dynamically scheduled UEs, we can agree that the use of completely same scheduling grant structure even for a re-transmission case, which achieves the full adaptation capability from the viewpoint of the resource allocation and modulation and channel coding scheme (MCS) selection, is beneficial since normally dynamically scheduled UEs transmit a large payload and therefore the signaling overhead can be effectively compensated by the improved channel adaptation.

However, our concern is the use of “fully” adaptive HARQ for persistently scheduled UEs. In this case, the signaling overhead becomes large since the payload size is small. Therefore, from the viewpoint of the signaling overhead, we prefer to apply synchronous non-adaptive HARQ or synchronous adaptive HARQ with restricted flexibility in terms of adaptivity for persistently scheduled UEs. 
3. Downlink Control Signaling for Uplink Re-transmission
3.1. Dynamically Scheduled UEs
As stated in Section 2, we agree on the use of synchronous adaptive HARQ for dynamically scheduled UEs. Therefore, we do not need explicit ACK/NACK signaling for dynamically scheduled UEs and same scheduling grant configuration as in the initial transmission is used for the re-transmission case. The UE recognizes the re-transmission by checking the RSN (Retransmission Sequence Number) [1].
3.2. Persistently Scheduled UEs
We prefer to use synchronous adaptive HARQ with restricted flexibility in terms of adaptivity for persistently scheduled UEs to reduce the signaling overhead and fully utilize the re-transmission gain. Figure 1 shows an illustrative example of the downlink control signaling for uplink re-transmission of a persistently scheduled UE.
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Figure 1 - Downlink control signaling for uplink re-transmission of persistently scheduled UE
We assume that adaptive MCS is not necessary for re-transmission of persistently scheduled UEs since distributed transmission (intra-TTI frequency hopping) is applied. Therefore, the number of RUs will not change and this reduces the number of bits for resource assignment. We view this downlink control signaling structure for uplink re-transmission of persistently scheduled UEs as an implicit ACK/NACK with a simplified scheduling grant (or intelligent ACK/NACK). By using the proposed configuration, we achieve adaptive uplink resource assignment with a minimum signaling overhead.
4. Conclusion

Following the proposal in [1], we discussed the downlink control signaling required for uplink re-transmission. Our preference is summarized as follows.

· For dynamically scheduled UEs, we fully agree to the proposal in [1]. Synchronous adaptive HARQ is used for dynamically scheduled UEs and a scheduling grant with the same structure as in the initial transmission is used for the re-transmission case as well.

· For persistently scheduled UEs, we prefer to adopt synchronous adaptive HARQ with restricted flexibility in terms of adaptivity to reduce the unnecessary signaling overhead. We believe that AMC and an adaptive transmission bandwidth are not necessary. Therefore, for the re-transmission case, downlink signaling contains only the allocated resource position indicator, RSN, and CRC with UE ID mask.
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