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1 Introduction

At RAN1#62bis, it was agreed for the search space to be RN specific. When the search space is reconfigured, most likely by RRC signalling, there is a timing ambiguity:

· When the RN correctly receives the RRC message, it immediately starts to use the newly indicated RN search space and sends an ReconfigurationComplete to the eNB
· The eNB continues to use the old search space until the ReconfigurationComplete message is correctly processed.

Most likely, there is a delay between the moment the RN is starting to use the new search space, and the moment the ReconfigurationComplete is processed by the eNB. Thus, there are one or more subframes when the RN uses the new search space while the eNB uses the old search space. This can cause the RN to not be able to detect the R-PDCCH, with potentially catastrophic consequences: if the R-PDCCH is not received, the data indicated by the R-PDCCH cannot be received. This affects all the UEs for which data is included in this R-PDCCH. This problem was pointed out in e.g., [2] and [3]. In addition, there is a similar reconfiguration problem for the R-PDSCH transmission mode.
In this contribution, we further discuss the reconfiguration related topics for the robust R-PDCCH design.
2 Reconfiguration of R-PDCCH set
For the R-PDCCH set configuration, the channel condition, scheduled number of RNs, inter-cell interference, are factors that impact the location of the R-PDCCH. Even though the RN is fixed, the last two factors may vary relatively frequently. Relatively frequent reconfiguration (e.g, several times daily) may be needed. So, making sure that there is no time ambiguity during the reconfiguration is necessary. One previously proposed solution was to transmit the R-PDCCH in both the old search space and new search space during the ambiguity time [2]. However, this solution has the main disadvantage that during the reconfiguration, the overhead is quite high since the RN search space is twice the size as usual. A slightly modified solution is presented here.
Each RN has one specific R-PDCCH search space set. A simple procedure can be applied to ensure that during the search space reconfiguration, the RN is still able to find the R-PDCCH: the two search spaces (before, and after reconfiguration) can have a common region, as illustrated in Fig. 1. During reconfiguration time, the R-PDCCH needs to be transmitted in the overlapping region (referred to as “intermediate search space” in Fig. 1). This ensures that the R-PDCCH can be found by the RN, regardless of whether the RN uses search space A or B.
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Fig. 1 Overlapping search space for R-PDCCH set reconfiguration
Note that using overlapping search spaces does not impose restrictions on where the search spaces can be located. By using intermediate search spaces, it is possible to transition between any given two search spaces.
Proposal 1: when reconfiguring the search space, the two search spaces must have an overlapping region
3 Reconfiguration of R-PDSCH transmission mode
For Rel-8 UE to solve the semi-static reconfiguration of transmission mode, a fallback operation with DCI format 1A is supported which also seems reasonable to be reused for R-PDSCH. Though the RNs take the stationary deployment, the channel condition of backhaul link may vary from time to time because of the inter-cell interference. Therefore, DCI format 1A should be also supported for the transmission mode reconfiguration and to avoid the possible link failure which shouldn’t be expected on the backhaul link.

Hence, we have the following proposal:
Proposal 2: Fall back operation with DCI format 1A should be supported for R-PDCCH in Rel-10.
4 Conclusions
According to the discussions, we propose the following:
· Proposal 1: when reconfiguring the search space, the two search spaces must have an overlapping region
· Proposal 2: Fall back operation with DCI format 1A should be supported for R-PDCCH in Rel-10.
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