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1
Introduction
The contribution [1] defines the type II relay, discusses its use case and advocates its application in LTE-advanced system, in order not to handicap the relay technology and to support several technologies, such as analog network coding [2] and TDMA code with HARQ operation [3]. It declared that similar functions are not supported in Type I relay [5] definition framework. The transparent relay in [4] would allow the relay node to provide the UE further enhancement at the cell edge.
Nevertheless, this contribution shows that network coding function and cooperative communication function are able to be supported in Type I relay. 
2
Discussion on type I relay and type II relay 
2.1
Background
Type II relay may be envisioned as a transparent relay under the centralized scheduling mode, with the basic operation steps as shown in the Fig. 1. With the consideration of the relay paths of control signal and data traffic, the UL HARQ procedures in transparent relay operation is 1)
The MR-BS sends the UL scheduling control to UE; 2)
UE transmits the data traffic to relay; 3)
Relay forwards the data traffic to MR-BS; 4)
The MR-BS directly sends HARQ ACK/NACK to UE. 
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Fig.1 The typical operation procedure of type II relay

However, to support the function implementation of TDMA relay coding protocol [3], the required data transmission may be shown in Fig. 2. During the MA mode, the relay transmits rate-compatible parity to the BC mode transmission. With the TDMA HARQ code implemented, the downlink data transmission of eNB need to directly reach the UE. Likewise, for the uplink, .the same rule underlies.
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Fig.2 Time-axis representation of TDMA relay coding protocol 
To support the function implementation of network coding [2], the required data transmission may be shown in the Fig. 3. As demonstrated in Fig. 3, with the network coding applied in transparent relay [1], the uplink data transmission of UE need to directly reach the eNB. Both downlink and uplink incur the same problem. 
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Fig.3 Network coded relay in uplink and downlink
2.2
Complementary functions with type I relay employed
Actually, the cooperative transmission function is able to be supported in the type I relay by referring to [6]，where a relay cooperative way is proposed to complement uplink access through cooperative communication. The relay nodes may spontaneously choose whether to participate in the cooperation to help to forward the data in the uplink transmission procedure based on their overheard data from the nearby UE. In particular, when the relay nodes overhear the data transmission correctly, they do the processing of decode, re-generate and forward to help the UE to transmit the overheard data bits or cyclic redundancy correction bits via their reliable relay link and available link resources. Hence, a complementary access is accomplished to improve the system performance.
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Fig.4 TDMA HARQ function support by type I relay by exploiting the overhearing
As shown in Fig. 4, the typical case of this kind of relay cooperative way is described as follows.  We consider a macro UE that is served by the MR-BS. The relay is under the distributed scheduling of the eNB. Depending on the transmission power of a macro UE, the relay node may overhear the data transmission from the UE that is out of its coverage area. Thus, the relay node may choose whether to join in the cooperation to help the nearby UE that is served by the MR-BS to do data transmission, according to its own link situation. The transmitted part could be in the form of HARQ type I, II or III according to its own available resource situation and the QoS requirements of the transmitted data information. Subsequently, the relay may send different HARQ blocks to MR-BS and the transmitted different blocks are incorporated to be decoded at MR-BS. Therefore, the macro UE that is under the control of the MR-BS could be cooperatively served by the relay that is under the control of the MR-BS. 
In summarization, in the uplink transmission, the function of BC mode [2] is accomplished by exploiting the overhearing of Type I relay. MA mode can be easily realized by taking advantage of the available resource in the relay link. Of course, the additional control signalling in the system is paid for the purpose of achieving the complementary access of a macro UE. Meanwhile, in the downlink transmission, we can allow the relay to overhear the data transmission of eNB to macro UE by not blinding relay in the destination address of the eNB and further allow the relay to complementarily transmitting to the nearby macro UE.
Likewise, the network coding function is also able to be supported in the type I relay by referring to [7]. As shown in Fig. 5, transparent relay under distributed scheduling could do network coding to the overheard data from macro UE and the ready to be retransmitted data of the relay since both data has arrived at the MR-BS and has back-up there.
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Fig.4 TDMA HARQ function support by type I relay by exploiting the overhearing
2.3
Acquirement of scheduling information
Of course, the relay needs to know the scheduling information of the macro UE. There are two approaches to achieve the scheduling information of the macro UE at the side of relay. Option I is through misaligning the time axis of PDCCH of relay and eNB in their access links respectively so that the relay can catch the information of PDCCH from eNB to macro UE. Similar scheme is typically referred to the proposal by Samsung [8], where the interference between the broadcast channel of eNB and relay are identified and suggested to be resolved by creating a timing relative offset. Option 2 is that by pre-notifying the scheduling information of the macro UE in the PDCCH of the backhaul link. Further study is needed with the PDCCH design.
3 Conclusion
Thus, we draw the conclusion that the functions such as networking coding and TDMA relay coding could be supported by type I relay by exploiting the overhearing effect at the cost of additional control overhead.
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