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1. Introduction
In previous RAN1 #57 meeting, a way forward of type II relay [1] is agreed, where it states 
· Type II relay should not have a separate cell ID and should be transparent at least for Rel.8 UEs. 
· Type II relay should be in-band relay which means relay transmitting and receiving by TDM in the same UL or DL band of eNB. 
· For a relay facilitated Rel-8 UE within eNB PDCCH coverage, it should receive Rel-8 PDCCH/CRS only from eNB. 
According to this WF, this contribution considers using type II relay in the uplink data transmission. Issues are analyzed and two proposals are given for further discussion.
2. Discussion
For uplink, type II relay may only useful for data retransmission because type II relay cannot transmit PDCCH and CRS as indicated in [1]. Synchronous HARQ is used in UL transmission, which means if a UE transmits a data burst in UL subframe n, it is expected to receive the ACK/NACK in DL subframe n+4. Data retransmission is occurred in UL subframe n+8. If relay has the same HARQ timing with that of specified in Rel.8 specifications, eNB does not know whether relay successfully decodes the data burst or not. Therefore for pure PUSCH retransmission with no control information, it is preferred relay retransmission is transparent to eNB, i.e., type II relay is only useful for improving the first retransmission correct decoding probability. 
Additionally, as specified in [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 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. The uplink control information cannot be properly demodulated. This issue was also proposed in [3].
It seems for the case when there has uplink control information to be transmitted in the retransmitting subframe, relay and UE cannot cooperate in the retransmission. Two alternatives are proposed,
Alternative #1: only keep UE to eNB link in the data retransmission

In this case, relay should monitor PDCCH to make sure whether there has uplink control information to be transmitted in the subsequent retransmitting subframe. If so, relay would not cooperate with UE in the data retransmission. In other cases, relay would cooperate with UE in the retransmission.

A modification of this alternative is illustrated in Fig.1. When a relay detected the uplink control information to be transmitted in the retransmitting subframe, it does not participate in the first retransmission, and then relay transmits decoding result to eNB. If ACKRS is received, eNB transmits ACKMS to UE no matter whether eNB successfully decoded the data burst or not. The subsequent retransmission, if necessary, is between relay and eNB in a flexible way.
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Fig.1 data flow for alternative #1
Alternative #2: only keep relay to eNB link in the data retransmission

In this case, if there has uplink control information to be transmitted in the subsequent retransmitting subframe, eNB sends ACKMS to UE no matter whether the data burst is successfully decoded in the eNB side. Meanwhile, the actual decoding result ACKRS/NACKRS is sent to relay. The retransmission is occurred only between relay and eNB. Asynchronous adaptive HARQ may be used for the retransmission. 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, relay sends the data sequence to eNB after manipulation. eNB would decode the data burst after combining. The detailed manipulation scheme is FFS. 
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Fig.2 data flow for alternative #2
3. Conclusions

In this contribution, we have discussed the issues when considering using type II relay in the uplink data transmission. We believe that type II relay is only useful for improving the first retransmission correct decoding probability. Additionally, type II relay cannot cooperate with UE in the retransmission when the uplink control information is multiplexed with PUSCH in the retransmission. Two alternatives are proposed for this issue with only keep UE to eNB link in the retransmission or only keep relay to eNB link in the retransmission. 
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