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1. Introduction
For relay specification in Rel-10, most topics on Un link were discussed in RAN1 past meetings, such as Un subframe allocation, HARQ timing, frame timing and R-PDCCH design, etc. The achieved conclusions were included in the new relay specification [1]. In this contribution, we discuss several remaining issues in order to complete the relay specification in Rel-10.
2. Discussion
2.1. TDD UL-DL configuration
It is agreed that TDD UL-DL configurations {1, 2, 3, 4, 6} are supported for Rel-10 relay [2]. With the current agreements on Un subframe allocation in Rel-10 relay, it is implicitly assumed that the same UL-DL subframe configuration is adopted in the donor eNB and RN. Furthermore, it is assumed that SFN is synchronized between the donor eNB and RN. These two properties also exist for TDD macro systems without relay nodes. Hence, we propose that specification shall clearly indicate the following:
Proposal 1: A relay node shall adopt the TDD UL-DL subframe configuration as its donor eNB. 

Proposal 2: SFN is synchronized between a relay node and its donor eNB.
2.2. Rel-10 CSI-RS transmissions
As agreed in [3], Rel-10 CSI-RS transmissions are supported with periodicities of {5, 10, 20, 40, 80}ms. For FDD, the Un subframes are assigned with a periodicity of 8ms [4]. Since Rel-10 CSI-RS intended for RN shall be transmitted in DL Un subframes, the periodicities of Rel-10 CSI-RS and Un subframe allocation result in that Rel-10 CSI-RS can only be received at most once every 40ms. Considering the stable RN site and better Un link quality, a 40ms periodicity of Rel-10 CSI-RS on Un may be sufficient in Rel-10. On the other hand, it is worthwhile to discuss whether a Rel-10 CSI-RS periodicity of 4ms shall be introduced in Rel-10, which is more compatible with the FDD Un subframe allocation.
For TDD, Un subframes are assigned with 10ms periodicity for all the supported TDD UL-DL configurations [5]. Except for the 5ms Rel-10 CSI-RS periodicity, other periodicities are compatible with the Un subframe allocation. Hence, the Rel-10 CSI-RS transmission will not be affected on Un link.
2.3. CQI reporting

For periodic CQI reporting in Rel-8, the reporting periodicities are {2, 5, 10, 20, 40, 80, 160, 32, 64, 128} for FDD, and {1, 5, 10, 20, 40, 80, 160} for TDD [6].
Since the Un subframe allocation periodicities are 8ms and 10ms for FDD and TDD respectively, if RN is configured to report CQI periodically with a periodicity compatible with the Un subframe allocation, CQI can be transmitted in every CQI reporting subframe. Otherwise, the periodic CQI shall be dropped if the subframe is not a Un UL subframe. Note that aperiodic CQI can be triggered for transmission on Un PUSCH, if periodic CQI is dropped too often.
For TDD UL-DL configuration 3 with modified UL timing case 4, if the propagation distance between DeNB and RN is less than 6km (assuming Tx-Rx switching time is 20us), the last OFDM symbol in UL Un subframe is reserved for GP and hence not applicable for Un PUSCH/PUCCH transmission [7]. For this case, if periodic CQI on PUCCH is supported on Un UL, a new shortened PUCCH format 2 with a coding rate of (18, A) shall be introduced, as described in [8]-[9]. However, the shortened PUCCH format 2 needs additional standardization efforts. Alternatively, aperiodic CQI on PUSCH can be utilized in this case.
2.4. TDD Un ACK/NAK transmission scheme

It has been agreed that for FDD, one PUCCH format 1a/1b resource is semi-statically assigned for ACK/NAK transmission on Un [1]. On the other hand, asymmetric DL/UL Un subframe allocation is supported in Rel-10, which requires transmission of ACK/NAK corresponding to multiple Un PDSCH in a single UL Un subframe. Hence, it is essential to define the corresponding ACK/NAK transmission schemes. Considering Rel-8 TDD and Rel-10 carrier aggregation, the following three ACK/NAK transmission schemes are supported for TDD:

· ACK/NAK full bundling

· ACK/NAK multiplexing with channel selection

· ACK/NAK multiplexing with PUCCH format 3

Due to the likely deployment of directional antennas on Un link, the Un backhaul quality is expected to be better than a UE. Hence it is critical to support ACK/NAK multiplexing. Since Rel-10 relay only supports single carrier on Un link, it seems reasonable to support ACK/NAK multiplexing with channel selection. Therefore, we have the following proposal:

Proposal 3: PUCCH format 1b with channel selection is supported on Un UL for ACK/NAK transmission

· Higher layer semi-statically assigns a set of PUCCH format 1a/1b resources on a RN specific basis

· The number of PUCCH format 1a/1b resources equals the number of Un DL subframes associated with a single Un UL subframe for ACK/NAK transmission

· Spatial bundling is applied in case a RN is configured with a MIMO transmission mode on Un DL

· Aim to use the Rel-10 channel selection mapping table on Un UL for ACK/NAK transmission by PUCCH format 1b with channel selection
· FFS if ACK/NAK full bundling or PUCCH format 3 shall be supported on Un UL in Rel-10

2.5. R-PDCCH with DM RS

For R-PDCCH with Rel-10 DM RS configured as its demodulation reference signal, it has been agreed that R-PDCCH always uses rank 1 transmission. Specification shall clearly indicate which antenna port is associated with R-PDCCH. One alternative, for simplicity, is to mandate that antenna port 7 with SCID = 0 is always associated with R-PDCCH configured with Rel-10 DM RS. On the hand other, it is beneficial to allow the eNB to configure the R-PDCCH antenna port among {antenna port 7 with SCID=0, antenna port 7 with SCID=1, antenna port 8 with SCID=0, antenna port 8 with SCID=1}, which enables possible MU-operation on Un. Hence, we have the following proposal
Proposal 4: For R-PDCCH configured with Rel-10 DM RS, the associated antenna port for R-PDCCH is configured by higher layers among {antenna port 7 with SCID=0, antenna port 7 with SCID=1, antenna port 8 with SCID=0, antenna port 8 with SCID=1}.
3. Conclusion
In this contribution, we show our views on some remaining issues of Rel-10 relay specification, with the following proposals:
Proposal 1: A relay node shall adopt the TDD UL-DL subframe configuration as its donor eNB； 
Proposal 2: SFN is synchronized between a relay node and its donor eNB；
Proposal 3: PUCCH format 1b with channel selection is supported on Un UL for ACK/NAK transmission

· Higher layer semi-statically assigns a set of PUCCH format 1a/1b resources on a RN specific basis

· The number of PUCCH format 1a/1b resources equals the number of Un DL subframes associated with a single Un UL subframe for ACK/NAK transmission

· Spatial bundling is applied in case a RN is configured with a MIMO transmission mode on Un DL

· Aim to use the Rel-10 channel selection mapping table on Un UL for ACK/NAK transmission by PUCCH format 1b with channel selection
· FFS if ACK/NAK full bundling or PUCCH format 3 shall be supported on Un UL in Rel-10

Proposal 4: For R-PDCCH configured with Rel-10 DM RS, the associated antenna port for R-PDCCH is configured by higher layers among {antenna port 7 with SCID=0, antenna port 7 with SCID=1, antenna port 8 with SCID=0, antenna port 8 with SCID=1}.
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