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1. Introduction
    At RAN1 #57bis, a text proposal for 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 fundamentals of type-II RN are as follows:

· Type-II relay should not create any new cells

· Type-II relay should be transparent to release 8 UEs
· Type-II relay should not transmit PDCCH/CRS
   Although relay is capable of improving individual throughput of each UE, it also has a possibility to waste system resources when the quality of backhaul (eNB-RN) link is relatively small. Thus, several contributions discussed about “relay UE selection” scheme [2-5] that selects the UEs connecting via relay as those can improve overall spectral efficiency. However, it is hard to apply this scheme to type-II relay because there is no information about link quality of backhaul link and/or access (RN-UE) link. [4] and [5] propose to use Sounding Reference Signal (SRS) as an indicator of access link, but SRS indicates only distance between RN and UE, and needs frequent update to compare with link quality of direct (eNB-UE) link.
2. Capacity-based Relay UE Selection
2.1. Algorithm description
    This contribution proposes relay UE selection scheme that uses capacity of three wireless links in relay system: direct link / backhaul link / access link to decide whether to transmit via RN or not. The bandwidth required for transmitting K bits to the UE will be 
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 (relaying transmission), where Ts is duration of subframe, CD, CB, and CA are user capacity of direct link, backhaul link, and access link, respectively. Thus, this algorithm decides to use relaying transmission when 
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, that means the bandwidth will be reduced by relaying transmission. 
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Figure 1: 3 types of wireless link in relay system
    CD, CB, and CA can be obtained from the spectral efficiency indicated by the CQI reported from UE or RN. There can be three types of CQI in current structure: wideband CQI, subband CQI, and best-M CQI. This contribution proposes two alternatives for obtaining CQI to be used for: 

Alternative 1 is to use wideband CQI. This scheme is very simple, but wideband CQI indicates the spectral efficiency averaged over all subchannels including useless subchannels for that UE.
Alternative 2 is to use subband CQI and/or best-M CQI modified to estimate average link quality around the reported subband(s). This scheme enables to obtain CQI around “good” subchannels, but the accuracy of this estimation is not guaranteed.
2.2. CQI report
Existing (Rel-8) UE has been already measuring/reporting direct link CQI. 
In access link, UE can measure the access link quality and report CQI to eNB by the structure proposed in [6]. 
Because RN is able to receive Cell-specific Reference Signal (CRS) from eNB, it can measure the backhaul link quality. Each RN can report CQI to eNB when eNB assigns individual C-RNTI and ICQI/PMI [7]. Because RN is expected to work by TDM, it is better to assign ICQI/PMI as to Np will be matched with RN’s transmission period.
2.3. Detection scheme of the Relay Node close to the UE

To apply capacity-based selection, eNB need to know which RN is close to the UE i.e. which CB to be used for calculation. This contribution proposes two alternatives for this:

Alternative 1 is to utilize positioning method defined in [8]. In this case, eNB obtains each UE’s position and detects the nearest RN for that UE. When RN is mobile, eNB also can detect the nearest RN by reusing same positioning method to mobile RN.

Alternative 2 is to reuse the scheme in [4] and [5]. In this case, RN maintains the list of UEs close to it from received SRS strength, and reports the list to eNB periodically or on demand. 
3. Conclusion
    This contribution discussed about relay UE selection scheme for type-II relay structure. It utilizes the capacity of wireless links (direct/backhaul/access) to decide whether the UE needs relaying transmission or not. The system with this selection scheme expects to improve system throughput by selecting relaying UE only which can reduce required bandwidth by relaying.
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