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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. Un subframe configuration
For Un subframe configuration, the non-MBSFN subframes in the relay cell cannot be configured for Un transmission [1]. Therefore, the donor eNB shall be aware of which subframes in the relay cell are non-MBSFN subframes. The most straightforward approach is to allow the relay node to inform the donor eNB the radio frame offset between the Un DL radio frame receive timing and the Uu DL radio frame transmit timing. Hence, we have the following proposal:
Proposal 1: The relay node shall inform the donor eNB the radio frame offset between the Un DL radio frame receive timing and the Uu DL radio frame transmit timing.
2.2. 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. PUCCH format 3 provides better mechanisms for handling concurrent transmission of ACK/NAK and SR. Therefore, we have the following proposal:

Proposal 2: ACK/NAK multiplexing is supported on Un UL by PUCCH format 3. Higher layers semi-statically assign a PUCCH format 3 resource on a RN specific basis.
2.3. Number of DM RS ports for non-interleaving R-PDCCH-to-RE mapping
The following was proposed in [2]

Proposal 3: For non-interleaving R-PDCCH (i.e. mode 2), if Un PDSCH transmission mode is based on Rel-10 DM RS, 1-bit higher layer signalling is used to indicate whether antenna ports {7, 8} or {7, 8, 9, 10} are reserved (not used) in the first slot of R-PDCCH RB pairs used for R-PDCCH transmission.
The main benefit of the above proposal is that more coded bits are available per R-PDCCH RB in case the number of DM RS port on Un is limited by 2. Consequently, it provides higher probability to use 1 R-PDCCH RB for transmission of a DCI format on Un, considering the backhaul link quality. Therefore, our preference is to support the above proposal in Rel-10.
2.4. RN Tx overlapping due to timing advance command

The Un UL transmission timing is controlled by eNB through timing advance command (TAC). Upon receiving a TAC, the RN shall either advance or delay its Un UL transmission timing. For a TDD RN, Figure 1 shows an example of an Un UL subframe followed by a Uu DL subframe. After applying a TAC on the Un link, the transmission on Un UL and Uu DL may overlap. Since PDCCH is transmitted at the beginning of the subsequent Uu DL subframe, it is proposed that the if the Tx overlapping occurs, the RN shall not transmit the overlapped part in the Un UL subframe. Therefore, we have the following proposal:

Proposal 4: For TDD, if the Un UL transmission in a subframe overlaps the Uu DL transmission in another subframe, RN shall not transmit the overlapping part of the Un UL subframe and shall transmit the complete Uu DL subframe.
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Figure 1: Example of TDD RN Tx overlapping due to TAC
3. Conclusion
In this contribution, we show our views on some remaining issues of Rel-10 relay specification, with the following proposals:
Proposal 1: The relay node shall inform the donor eNB the radio frame offset between the Un DL radio frame receive timing and the Uu DL radio frame transmit timing.
Proposal 2: ACK/NAK multiplexing is supported on Un UL by PUCCH format 3. Higher layers semi-statically assign a PUCCH format 3 resource on a RN specific basis.

Proposal 3: For non-interleaving R-PDCCH (i.e. mode 2), if Un PDSCH transmission mode is based on Rel-10 DM RS, 1-bit higher layer signalling is used to indicate whether antenna ports {7, 8} or {7, 8, 9, 10} are reserved (not used) in the first slot of R-PDCCH RB pairs used for R-PDCCH transmission.
Proposal 4: For TDD, if the Un UL transmission in subframe n overlaps the Uu DL transmission in subframe n+1, RN shall not transmit the overlapping part of Un UL subframe n.
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