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1 Introduction

Relaying has been proposed to enlarge the coverage, to improve the capacity [1]-[7]. This contribution is our text proposal for Relaying functionality.
2 Text proposal for 36.XYZ (V0.0.0)

 -----------------------------------------------------------------------------------

9 Relaying functionality
Relay nodes (RNs) are set up to enlarge the coverage and to improve the capacity. Although RNs connect to the eNB by non-air interface is not excluded, RNs connect to the eNB by the air backhauling as one option. RN is fixed from the UE’s point of view. The number of maximum hops is two, i.e., eNode B → RN →UE in DL, UE→RN→eNode B in UL.
9.1. Functional allocation

RN has at least L1 and MAC functions as the scheduler. Further, RN might have partial functions of RRC. It should be carefully considered to have RRC functions on RN. RRC functions are helpful to provide the possibility that Rel 8 is able to connect RN and to reduce the time for the standardization because mobility function can be reused. Further analysis of the functional allocation is necessary.
9.2. Interfaces
The E-UTRAN architecture employing RNs is illustrated in Fig. 1. In addition to the current interface in E-UTRAN, S1 and X2, the new interfaces Y3 in figure 1 is necessary. Y4 interface should be considered. 

-
The interface between eNB and RN (Y3 in Fig. 1)

-
The interface between two RNs served by the same eNB (Y4 in Fig. 1).
[image: image1.emf] 

eNB

eNB

eNB

X2

X2

X2

S1

S1

S1 S1

RN RN

RN

Y3

Y3 Y3

Y3

MME/SAE 

gateway

MME/SAE 

gateway

Y4


Fig. 1 The E-UTRAN architecture employing RNs
9.3. TD relay and FD relay

The resource between UE/eNB and eNB/RN are shared by TD relay and/or FD relay manner.

TD relay shares the same frequency resources for reception and for transmission in time division manner. The subframe allocation for TD relay is connected with RN is illustrated in Fig. 2(a). In this figure, UE1 is connected with eNB and UE2. eNB transmits to UE1 and RN on subframe 0 and RN transmits to UE2 on the different subframe 1 in DL.
FD relay shares the same time resources for reception and for transmission in frequency division manner. The subframe allocation for FD relay is illustrated in Fig. 2(b). eNB transmits signals to RN and UE1 connected with eNB using certain subcarriers, and RN transmits signals to UE2 connected with RN using different subcarriers. Therefore, RN receives and transmits subframes on different frequency.
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Fig. 2 TD relay and FD relay
9.4. Further study
Coordinated multiple point transmission among RNs would improve the cell edge performance. In coordinated multiple point operation, eNB may coordinate the scheduling function of RN.
Backward compatibility with Rel 8 should be considered.
-----------------------------------------------------------------------------------

10. Conclusion

In this contribution, we show the text proposal for relaying functionality.
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