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1. Introduction
In the previous RAN1 #58 meeting, it is agreed that a “type 2” relay is an inband relaying node characterized by the following[1]: 
· It does not have a separate Physical Cell ID and thus would not create any new cells.
· It is transparent to Rel-8 UEs; a Rel-8 UE is not aware of the presence of a type 2 relay node.
· It can transmit PDSCH.
· At least, it does not transmit CRS and PDCCH.

In this contribution, we propose to use type 2 relay not only in the downlink, but also in the uplink to fully employ the benefits of type 2 relays. Issues of using type 2 relay for uplink are analyzed and two proposals are given for further discussion.
2. Discussion
Although type 2 relay is only useful for data retransmission for uplink, it has the potential to bring additional throughput gain thanks to the much better channel quality of relay to eNB link than UE to eNB link. Thus if the retransmission is happened between relay and eNB, the retransmitting data packet can be configured to use higher MCS level and obtain less radio resource.
To reduce the cost of type 2 relay, it is preferred that type 2 relay has the same ACK/NACK feedback timing with that of specified in Rel-8 specifications. For example for FDD, if a UE transmits a data burst in UL subframe n, it is expected to receive ACK/NACK from eNB in DL subframe n+4. Meanwhile eNB receives ACK/NACK from relay in UL subframe n+4. For TDD, the ACK/NACK feedback timing is according to what is specified for different subframe configurations. In a word, eNB does not know whether relay successfully decode the UL data packet before it transmits ACK/NACK to the UEs.
Additionally, as in the specification for Rel-8 UEs [2], the physical uplink control channel, PUCCH, carries uplink control information. The PUCCH is never transmitted simultaneously with the PUSCH from the same UE. In the case when PUSCH is transmitted, the uplink control information is multiplexed onto PUSCH. Therefore in such a case, if a type 2 relay cooperates with a UE in the data retransmission, eNB cannot properly demodulate uplink control information. This is because firstly, relay cannot transmit uplink control information in the data retransmission. Secondly, relay transmits same UL reference signal with UE in order for eNB to demodulate the retransmitted data. Therefore, eNB received uplink control information is only transmitted from the UE while the received reference signal is from relay and UE in a superposition manner. So the uplink control information cannot be properly demodulated. 

Due to the upper descriptions and considering synchronous HARQ is used in uplink, there exist two alternatives for using type 2 relay for data retransmission. Here in the following we take FDD system as example.

Alternative #1: Targeting for the second retransmission
One typical example of this alternative is shown in Fig.1, where relay and eNB receives the data packet in subframe n. The decoding results are transmitted simultaneously from relay to eNB and from eNB to UE in subframe n+4. Here it is assumed relay successfully decoded the data packet while eNB failed. Therefore the first retransmission is only from UE to eNB in subframe n+8 after UE received a NACK in subframe n+4. The second retransmission is from relay to eNB in subframe n+k. The similar proposal is also proposed in [3].
In this alternative, the MCS level of the first transmission may according to the channel quality of UE to relay link. The MCS level can be decided using the UL SRS received in the relay side. Higher MCS level can be configured compared with the MCS level which is according to UE to eNB link. The first retransmission is only between UE and eNB. Relay does not participate in the first retransmission. The second retransmission may only between relay and eNB. Therefore asynchronous adaptive HARQ may be used for the second retransmission. Better re-encoding schemes in relay can also be considered.
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Fig.1 data flow for alternative #1
Alternative #2: Targeting for the first retransmission
The typical example of this alternative is shown in Fig.2, where eNB sends an ACKMS to UE in subframe n+4 no matter whether the data burst is successfully decoded in the eNB or not. Meanwhile, the actual decoding result NACKRS is sent to relay. The retransmission is occurred only between relay and eNB in subframe n+k. This scheme works well when either eNB or relay successfully decodes the data burst. If both fail decoding the burst, which may occurs in a very low probability, eNB may transmit an UL retransmission grant to recover the errors in the initial transmission [4].
In this alternative, the MCS level for the first transmission is according to the channel quality of UE to eNB link. Therefore higher successfully decoding probability in relay and eNB side is expected compared with that of in alternative #1. The retransmission is only from relay to eNB if relay successfully decodes the data burst. Asynchronous adaptive HARQ may be used for the retransmission. Better re-encoding schemes in relay side can also be considered.
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Fig.2 data flow for alternative #2
3. Conclusions

In this contribution, we support to use type 2 relay for uplink data transmission. Issues are discussed and two alternatives are proposed for further evaluation. 
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