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Discussion and Decision
1 Introduction

Until now, RAN1 has considered two types of inband Relay Node (RN) [1]. In order to serve Release 8 UEs for backward compatibility, MBSFN subframe is agreed to maintain connectivity for Type I relay. Therefore the RN has to transmit the PDCCH in the beginning of the subframe, where consequently it cannot receive control signals from its donor eNB. For these reasons, a new physical control channel (the “R-PDCCH”) is needed.  
In RAN1 #58bis, many contributions have discussed the design problem about R-PDCCH, R-PCFICH and R-PHICH [2-14]. Each document has its own attitude to the mapping scheme of R-PDCCH, necessity of R-PCFICH and R-PHICH. 
In this contribution, we provide some further discussion about the necessity of R-PCFICH for Type I Relay backhaul link control signal design. 
2 Discussion
2.1 Necessity of R-PCFICH
For Release 8 UEs, PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe. Here 2 bits are needed to indicate the OFDM symbols used for PDCCH. After scrambling and modulation, 16 QPSK symbols are mapped into the whole bandwidth. It is easy to detect the PCFICH because of the high spreading gain and small number of codewords.
According to the text in TR 36.912, the R-PDCCH is used to dynamically or “semi-persistently” assign resources, within the semi-statically assigned sub-frames, for the R-PDSCH. Based on these words, the necessity of the R-PCFICH should also be discussed for two scenarios. 
For semi-persistent assignments, the search space for the R-PDCCH can be indicated by higher layer signalling or PBCH to the RN. Then RN can blindly search for the R-PDCCH. Under this design, no extra resource elements (REs) need to be wasted for the R-PCFICH and the overhead can be reduced. 
However, for dynamic assignments, especially if the number of RNs in one cell is large and RN mobility is considered, the absence of R-PCFICH may be not desirable. Under this situation, the length and the allocation of the REs used for R-PDCCH may differ between RNs, and we cannot assume that each RN has the same R-PDCCH mapping area in the whole cell. Then it may be inappropriate to use a single higher layer signalling message or PBCH to inform all the RNs about the R-PDCCH mapping. Besides, we think that when the number of RNs in one cell becomes large, a joint or group R-PCFICH design can be used to reduce the total overhead. For example, the group R-PCFICH can indicate the start point, end point and the length of the combined area of all the RN’s R-PDCCHs. Then each RN can search its own R-PDCCH blindly in this group area. Fig. 1 shows the preliminary structure for this group R-PCFICH based on the FDM multiplexing of R-PDCCH. The length of each RN’s R-PDCCH is not fixed or even allocated, but depends on practical requirements.
Besides, if R-PCFICH is needed when dynamic resource assignment is applied when the number of RNs is large, we should consider the parameters indicated by R-PCFICH. When using pure FDM or TDM mode, it is easy to answer this problem by just reusing Release 8 function, where R-PCFICH indicates time zone length for TDM mode and bandwidth for FDM mode. When applying hybrid TDM+FDM mode, it may become complicated. As mentioned in [6], whether to use two-dimension parameters in R-PCFICH design also needs further discussion. 
Here we need to emphasise that the GAP in Fig. 1 is the guard period inserted before and after backhaul transmission to make room for RN’s Tx-to-Rx switching or inversely. Many contributions have discussed the GAP period and other solution for Tx-to-Rx switching. The detailed discussion about GAP is out of this document scope. We only take a common GAP design for example. 
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Fig. 1 Group R-PCFICH Design for Multiple RNs in one Cell
Under the discussion above, we come to the conclusion:
· For semi-persistent assignments, R-PCFICH is not needed.

· For dynamic assignments, especially considering the larger number and mobility of RNs, R-PCFICH is needed. 

· If R-PCFICH is used, whether to use two-dimension parameters is FFS. 

3 Conclusions
In this document, we discuss the need for R-PCFICH in the backhaul link control channel design for Type I Relays. In conclusion, because R-PCFICH is needed when there are dynamic assignments in cases with a large number of RNs or for mobile RNs, R-PCFICH should be supported.

However, it should be possible for the R-PCFICH to be statically deconfigured for certain RN deployments where it is not necessary. 
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