
3GPP TSG RAN WG1 meeting #62
R1-104342
Madrid, Spain, 23-27 August, 2010
Source:
CATT 
Title:
On remaining issues of FDD Un HARQ in LTE-A
Agenda Item:
6.6.3
Document for:
Discussion and Decision
1. Introduction
In the past RAN1 meetings, FDD Un HARQ operation was discussed in many contributions [1][2][3][4]. The following was agreed in RAN1#61bis [5]:
· Support the following transmission timing in Rel-10:

· If an UL grant is transmitted in subframe #k, the corresponding UL data transmission happens in subframe #(k+4)

· If DL data is transmitted in subframe #k, the corresponding UL ACK/NACK feedback is transmitted in subframe #(k+4)

· UL HARQ re-transmissions are synchronous wrt the HARQ process

· UL re-transmissions are transmitted in the subframe corresponding to the same UL HARQ process as the initial transmission

· UL HARQ process ID is not indicated by (R-)PDCCH
Some issues, such as UL Un HARQ RTT, etc., need further discussion. In this contribution, we show our views on the remaining issues related to FDD Un HARQ.
2. Discussion
2.1. UL Un HARQ RTT
For FDD, UL Un HARQ RTT can be 8ms, in order to avoid the impact on Uu HARQ processes. However, the non-MBSFN subframes #{0, 4, 5, 9} cannot be assigned as DL Un subframes, which leads to collision between DL Un subframes and non-MBSFN subframes.
In order to avoid the collision, fixed RTT (10ms or 8&16ms) and variable RTT schemes are proposed [1][3][6][7]. However, the analysis and simulation results in [8] show that the variable RTT schemes does not work well for some Un subframe allocations. Further, it does not optimize the two-hop latency. On the other hand, the variable RTT schemes complicate the HARQ operation, hence not attractive compared with the fixed RTT schemes.
For fixed 10ms or 8&16ms RTT, it is noted that either of the schemes has some impact on the UL Uu HARQ processes. During a period of 40ms, all UL Uu HARQ processes may be affected with the 10ms RTT scheme, and part of the UL Uu HARQ processes will be affected with the 8&16ms RTT scheme. On the other hand, the impact on UL Uu HARQ processes can be mitigated by RN sending ACK on PHICH to R-UEs to suspend the impacted UL Uu HARQ processes. In the following, we compare the 10ms and the 8&16ms RTT schemes.

· Signaling overhead for DL/UL Un subframe assignment. In case of the 8&16ms RTT, the set of DL/UL Un subframes cycles every 40ms, which means that the corresponding signaling shall cover four radio frames. Assuming bitmap is applied and taking non-MBSFN subframes into account, it is foreseeable that at least 24 bits are needed. For the 10ms RTT, Un subframe allocation periodicity can be the same as the HARQ RTT. The corresponding signaling shall only cover one radio frame and a 6-bit bitmap is sufficient for DL or UL Un subframes allocation.

· Un HARQ design. In case of the 8&16ms RTT scheme, timing between Un PUSCH transmission and Un UL grant varies, which complicates the Un HARQ timeline. On the other hand, for the 10ms RTT scheme, the timing between Un PUSCH transmission and Un UL grant is fixed, which simplifies the Un UL HARQ operation.
· UL Un periodic signaling transmission.  In Rel-8, UL signaling such as SRS and periodic CQI can be sent with a periodicity of half or multiple of 10ms. In case of 8&16ms RTT, the Un subframe allocation periodicity is not compatible with the SRS/CQI periodicity, which reduces the chance of UL periodic signaling transmission and complicates the design. Such issues can be avoided with the 10ms Un HARQ RTT scheme.
Therefore, for FDD, fixed 10ms Un UL HARQ RTT is preferable. 
2.2. HARQ operation for FDD

In the last RAN1 meeting, the working assumption that asynchronous and synchronous HARQ are used for DL and UL Un transmission respectively was agreed. For DL Un HARQ, the timing between R-PDSCH transmission and UL ACK/NACK is described in the agreed WF [5].
For UL Un HARQ, UL grant with non-toggled NDI bit indicates an Un UL HARQ retransmission [9]. The timing between UL grant and PUSCH transmission on Un is described in the agreed WF [5]. With the 10ms RTT and synchronous UL HARQ, the timing between R-PUSCH and the next UL grant of the same UL Un HARQ process is 6ms.

3. Conclusion
In this contribution, we discuss the remaining issues related to FDD Un HARQ. In our view, the 10ms RTT shall be applied to Un UL HARQ processes. The timing between R-PUSCH and the next UL grant of the same UL Un HARQ process is 6ms. Furthermore, the Un DL/UL subframes can be allocated in a 10ms periodicity.
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