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1
Introduction 
In [1] and [2], the opportunistic uplink multipoint reception is proposed for the efficient management of backhaul link resource. The latency of backhaul link caused by node and link delay is a point to be considered in the design under the timing requirements of LTE HARQ process. In this contribution, a scheme to provide more timing room by exchanging ACK/NAK messages from all the eNBs is proposed.
2
Opportunistic uplink multipoint reception
Figure 1 shows the opportunistic uplink multipoint reception proposed in [1]. The eNB1 is the serving eNB and the packets from the UE would be received correctly by the aid of the other eNBs(eNB2, eNB3). After decoding the packet from the UE, other eNBs send a ready-for-packet-transmission (RPT) message to the eNB1 if their decoding process is successful by the CRC check. The eNB1 send a request (REQ) message to those eNBs who sent RPT when its own decoding fails. Before receiving data bits from other eNBs, eNB1 can transmit ACK message to the UE and it can help the eNB1 meet the timing requirement of LTE HARQ process.
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Figure 1: opportunistic uplink multipoint reception
3 Proposed uplink multipoint reception
Figure 2 shows the proposed scheme of uplink multipoint reception. After decoding a packet from the UE, all the eNBs exchange ACK/NAK messages indicating decoding success or failure of their own decoding. Each eNB determines the next operation based on the information gathered from other eNBs’ ACK/NAK messages. The backhaul link transmission of additional information from other eNBs is only needed when the eNB1 decoded the packet incorrectly. It is a waste of backhaul link resource that all eNBs of decoding success transmit the decoded bits to eNB1. When one of the other eNBs fails in decoding the packet, its next operation depends on the other eNBs’ decoding status. If any other eNB has successful decoding, it doesn’t have to do any operation. When all the other eNBs fail in decoding, they should send their soft bits or IQ samples/channel estimated values to eNB1 to help the decoding through combining the signals. Table 1 summarizes the operation of other eNBs after exchanging ACK/NAK messages. 
If one of the other eNBs succeeds in decoding, the proposed scheme provides advantage of sending ACK to UE after receiving data bits from the other eNB in comparison to the conventional scheme. When all eNBs fail in decoding, the re-decoding by combining with other eNBs’ soft bits or IQ samples/channel estimated values can improve the performance and the proposed scheme can also give more timing room.
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Figure 2: proposed scheme of uplink multipoint reception

Table 1. operations of eNBs after exchanging ACK/NAK messages
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4
Summary
By exchanging ACK/NAK message between all eNBs, the procedure of sending RPT and REQ message to the other eNBs can be omitted in the opportunistic uplink multipoint reception. Thus, the proposed scheme enhances the efficiency of the usage of backhaul link resource and provides more freedom to the timing design of backhaul data transmission in the uplink multipoint reception.
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