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1. Introduction
    At RAN1 #56bis, a framework of type-II RN(Relay Node) was approved [1]. This framework is to clarify the scope of type-II relay, which has a potential to complement type-I relay. According to [1], the high-level characteristics of type-II RN are as follows:

· Type-II relay should not create any new cells

· Type-II relay should be able to relay also to/from release 8 UEs
· Type-II relay should be transparent to release 8 UEs
    Cooperative relaying has been studied as one of influential solution for Type-II relay [2-5]. In this case, RN can assist the donor eNB to improve throughput without affecting the frame structure of existing Rel-8 system. 
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Figure 1: Cooperative Relaying
   Cooperative relaying enables RN to cooperate with eNB without being noticed by UE by using synchronous HARQ or reporting resource-allocation information in advance from eNB to RN. However, this structure tends to select too conservative MCS regarding as cooperative transmission because the MCS is decided from CQI measured on eNB-UE link. [2] proposes to introduce outer-loop link adaptation depends on BLER of destination UE to adjust the MCS to be close to channel quality of RN-UE link. It would work well, but possibly takes long time until be optimized. If UE could measure and report the channel quality of RN-UE link directly, eNB can expect further improvement of system throughput.
2. Modified Type II Relay
2.1. Cell specific Reference Signal

    To measure channel quality of RN-UE link separately, this contribution modifies Type II relay structure. Requirements are as follows:

· Release 10 UEs should be able to measure channel quality of RN-UE link separate from donor eNB-UE link
· The relay should be able to relay also to/from release 8 UEs
· The relay should be transparent to release 8 UEs
    This contribution satisfies these requirements by allowing RN to transmit its own CRS(Cell-specific Reference Signal) by assigning independent cell ID CIDRN to RN(s). To make RN be transparent to Rel-8 UEs, CIDRN and CIDdonor should satisfy

     (CIDRN – CIDdonor) mod 6 = 0 
where CIDdonor is cell ID of donor cell. In this case, CRS from RN will be mapped into same RE (Resource Element)s with CRS from donor cell [6], so that RN-CRS does not degrade existing PDSCH. The interference from RN-CRS to donor-CRS is suppressed because of different generation sequence. All other functions are same as Type II relay. CIDRN can be common to all RNs belong to same donor cell to enable cooperative transmission between RNs. 
    Rel-8 UEs are not aware of this RN because RN-CRS is mapped into same RE with donor-CRS and the RN does not transmit any cell-specific information (PBCH), however the RN has potential to relay the data to Rel-8 UEs by using URS as Type II relay does. Rel-10 UEs are able to receive the RN-CRS by estimating CIDRN from CIDdonor. The system can improve system throughput when it allocates resources to Rel-10 UEs with MCS corresponding to reported CQI about RN-UE link. 
2.2. CQI report

    This contribution proposes three alternatives as reporting method of donor-CQI and/or RN-CQI.
1) Report reciprocally within existing reporting structure

    This alternative does not cause any extra overhead, but the CQI reporting period is doubled.

2) Assign another ICQI/PMI to allocate dedicated resource for RN-CQI

    This alternative doubles the amount of overhead, but the CQI reporting period stays same value.

3) eNB specifies which one to report
    In this alternative, UE reports only donor-CQI or RN-CQI. On prefixed or on-demand timing, eNB requests UE to report aperiodic CQI that includes the CQI of the link currently not reported. eNB decides which one to be reported at next period by evaluating two CQIs. This alternative has neither extra overhead nor degradedness of reporting period, but needs to modify the contents or procedure of aperiodic CQI.
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Figure 2: Alternatives for CQI reporting
3. Conclusion
    This contribution discussed about modification of type-II relay structure to enable measuring /reporting CQI about RN-UE link independent from eNB-UE link. The system with modified RNs expects to improve system throughput by allocating resources with MCS optimized for RN-UE link.
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