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1
Introduction
Relay technology has been proposed as one of the promising techniques to enhance the system capacity and to achieve a unified user experience for cell edge users with the wireless in-band backhaul feature [1]. 
Inter-cell CSI RS design is important to fulfil the requirements of not only high-order MIMO, but also other advanced features including a relay network [2]. To satisfy these requirements and avoid any redesigning of CSI-RS, it is essential to consider all possible scenarios and requirements in designing the inter-cell CSI-RS.
Since a wireless relay operates as an independent eNB to UEs, it is also necessary to consider the CSI-RS based link adaptation of the link between a relay node and UEs. Therefore, the wireless relay can add a requirement in designing CSI-RS and the CSI-RS based link adaptation may restrict the operation of the wireless relay nodes. Therefore, in this contribution, some issues are presented for inter-cell CSI-RS design considering a wireless relay.
2 CSI-RS transmission from a wireless relay
For the inband wireless relay operation, a relay node cannot transmit signal to UEs and receive data from macro eNB simultaneously due to large amount of interference from the transmitted signal. Therefore, the macro-eNB to RN and the RN to UE links are time division multiplexed in a single frequency band. 
For efficient operation of a wireless relay network, it is necessary to semi-statically reallocate the subframes used for the wireless backhaul depending on the data amounts of the donor eNB-relay link and the relay-UE link. In [3], in case of downlink backhaul in downlink resources, it is stated as follows 

· The set of downlink backhaul subframes, during which downlink backhaul transmission may occur, is semi-statically assigned
· The set of uplink backhaul subframes, during which uplink backhaul transmission may occur, can be semi-statically assigned, or implicitly derived from the downlink backhaul subframes using the HARQ timing relationship
If semi-static reallocation occurs, it is unavoidable to change the location of the CSI-RS to another downlink subframe. Therefore, it can be required to reallocate the CSI-RS subframe for the wireless backhaul. Fig. 1 shows an example of the reallocation. The SF (subframe) #6 is used for the CSI-RS transmission from a relay node to UEs. However, it is possible that the SF #6 is reconfigured for CSI-RS transmission. In this case, the relay node should change the location of the CSI-RS. Fig. 1 shows the case when the relay node changes the CSI-RS from SF #6 to SF #8. 
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Fig. 1 An example of the CSI-RS reallocation 
The reconfiguration of the wireless backhaul can results in extra burden to the system operation. Therefore, it is desirable to minimize the change of the subframe used for CSI-RS transmission. The non-MBSFN configurable subframe is SF #0, SF #4, SF #5 and SF #9. These subframes are used for the relay-UE link and cannot be configured as a backhaul link for an inband relay. Transmitting the CSI-RS at these subframes is one of the simplest ways to minimize the possible change of the subframe used for CSI-RS transmission. 
Fig 2 shows an example of the CSI-RS transmission at the SF #4 and SF #9. Since the non-MBSFN configurable subframe cannot be configured for wireless backhaul, the location of CSI-RS subframe does not change even though a donor eNB changes the configuration of the backhaul link.
Therefore, it is desirable to provide inter-cell CSI-RS design using non-MBSFN configurable subframe only, considering the operation of a wireless relay.
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▪SCH(Synchronization channel)  is transmitted in SF #0 and SF #5
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CSI-RS  Primary synchronization signal Secondary synchronization signal

▪Non-MBSFN configurable subframe is  SF #0, SF #4, SF #5 and SF #9


Fig. 2 An example of the CSI-RS transmission using non-MBSFN configurable subframe
3
Conclusion 

In this contribution, some issues are considered for designing inter-cell CSI-RS. For inter-cell CSI-RS, it is important to carefully consider all possible requirements and scenarios including the wireless relay. Some design issues related with the wireless relay can be summarized as follows:

1) If the donor eNB reconfigures the subframes used for the wireless backhaul, it is necessary for the relay node to change the location of the CSI-RS subframe.
2) If a relay node transmits the CSI-RS to the non-MBSFN configurable subframe, it is not necessary to change the location of the CSI-RS subframe.
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