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1. Introduction
In order to fulfill the requirements of LTE-A, coordinated multiple point (CoMP) transmission/reception has been proposed as a promising technology to improve the performance of the cell-edge UEs [1]. The basic idea of CoMP is to exploit the spatial diversity in multiple eNode-Bs by allowing multiple eNode-Bs to work in cooperation via backhaul links to enhance the reliability of the links between UE and the serving eNode-B. In UL CoMP, multiple eNode-Bs are allowed to receive the signals transmitted from a UE and it usually involves the exchange of decoded signals or un-decoded signals via the backhaul links to the serving eNode-B, which performs some joint processing of the aggregate received signals [2]–[5].

2. Basic idea of opportunistic uplink multi-point reception
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Figure 1.  Opportunistic uplink CoMP reception (reactive)
The proposed scheme takes advantage of the broadcast nature of the UL transmissions to reach the collaborative eNode-Bs as illustrated in Fig. 1. With the CRC to facilitate error detection, the collaborative eNode-Bs can check if they have correctly received their packets. Only those collaborative eNode-Bs that have correctly received the packet, are required to participate in the data exchange phase by forwarding their packets via dedicated wired backhaul links. As shown in Fig. 2, the serving eNode-B makes a joint detection based on the packets received from the UE and the collaborative eNode-Bs. At the end of the detection, an ACK/NACK message is sent to the UE depending on the success or failure of the transmission. Upon reception of an ACK at the UE, the UE will prepare to transmit a new packet in the next data slot. Otherwise, the UE continues to retransmit their packets. In this scheme, the collaboration is reactive where the collaborative eNode-Bs take the initiative to send their correctly decoded packets to the serving eNode-B immediately.
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Figure 2.  Transmission scenario for opportunistic UL CoMP reception (reactive)
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Figure 3.  Opportunistic uplink CoMP reception (proactive)

Unlike the reactive scheme in Fig. 1 and 2, the opportunistic uplink CoMP reception can also be in proactive mode as shown in Fig. 3. In this case, if no error is detected in the packet, the serving eNode-B will immediately send the ACK message to the UE. Moreover, upon failure in CRC check, the serving eNode-B will send a request (REQ) message to the collaborative eNode-Bs through the backhaul links to request for packet forwarding. As shown in Fig. 4, the serving eNode-B then makes a joint detection based on the packets received from the UE and the collaborative eNode-Bs. At the end of the joint detection, an ACK/NACK message is sent to the UE depending on the success or failure of the transmission. The motivation for this proactive mode is to reduce the backhaul burden by not forwarding unnecessary data packets from collaborative eNode-Bs compared to the reactive mode since data exchange is activated only when needed through a REQ message.
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Figure 4.  Transmission scenario for opportunistic UL CoMP reception (proactive)
3. Summary

In this contribution, we have presented an opportunistic UL CoMP reception scheme that has potential of improving the coverage and reliability of UE in LTE-A systems. The attractiveness of this coordinated reception is that the processing between the collaborative eNode-Bs is completely transparent to the UE, and thus involves minimal change in the physical-layer and MAC specifications of the UE to serving eNode-B link. Moreover, the proposed scheme only requires minimal coordination between the collaborative eNode-Bs via backhaul links and exploits cooperative ARQ in an opportunistic manner.
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