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1. Introduction
In RAN1#62 meeting, the following Un HARQ timing for TDD was agreed [1], at least for TDD UL-DL configuration 1, 2, 4 and 6. 
· The Un PUSCH transmission in subframe n+k1 corresponds to the UL grant received in subframe n, where
· k1 follows the Rel-8 TDD timing between UL grant and PUSCH transmission

· Subframe n+k1 is an Un UL subframe

· Subframe n is an Un DL subframe

· The UL ACK/NAK for Un PDSCH received in subframe n is transmitted in subframe n+k2, where 

· k2 is the smallest integer equal or larger than 4

· Subframe n+k2 is an Un UL subframe

· Subframe n is an Un DL subframe

In addition, Un subframe allocation for TDD UL-DL configuration 3 in [2] was agreed, which also follows the above TDD Un HARQ timing. On the other hand, other Un subframe configurations for TDD UL-DL configuration 3 [3] deviates from the above agreed HARQ timing, which complicates implementation. In this contribution, we show our views on TDD Un HARQ timing and subframe allocation in Rel-10.
2. Discussion
2.1. Un UL HARQ timing
For Un UL HARQ timing, the Rel-8 UL grant-to-PUSCH transmission timing shall be strictly followed [4]. This enables donor eNB to schedule RNs and macro UEs simultaneously for PUSCH transmission in an UL subframe, which greatly simplifies donor eNB scheduler implementation. If the Rel-8 PDSCH-to-UL A/N transmission timing is followed, donor eNB needs to schedule RNs and macro UEs on at different time instances for PUSCH transmission in an UL subframe, which significantly complicates the eNB scheduler design since it needs to avoid resource collision between RNs and macro UEs, especially considering retransmissions. 
The proposal in [3] aims to reduce the UL ACK/NAK loss on the access link. While such a design principle acknowledged, it does not deserve a significantly redesign of the eNB scheduler. It is argued that changes to donor eNB scheduler are inevitable, due to the restrictions of semi-static resource allocation for R-PUCCH or R-PDCCH. Since the resource allocation for R-PUCCH and R-PDCCH is semi-static, it is fairly straightforward for eNB scheduler to accommodate it. An eNB scheduler design requiring a new scheduling timeline is far more complicated due to the impact on latency as well as QoS. Furthermore, the proposal in [3] does not completely solve the issue of UL ACK/NAK loss on the access link.
Given the above discussion, it is preferable to strictly follow the Rel-8 UL grant-to-PUSCH transmission timing for all TDD Un UL HARQ timing in Rel-10.
2.2. Supported Un subframe allocation
In RAN1-62, the “non-FFS” Un subframe configurations in [5] are supported for TDD UL-DL configurations 1, 2, 4, and 6. To provide more flexibility, it is preferable to support additional Un subframe configurations in Rel-10. The choice of additional Un subframe configurations shall consider the following aspects:
· Un UL HARQ timing shall follow the Rel-8 UL grant-to-PUSCH transmission timing;

· Excessively large (e.g. > 15 ms) Un DL/UL HARQ RTT shall be avoided;
· Less UL ACK/NAK loss on access link is preferable.

With the above design considerations, we show the most suitable TDD Un subframe configurations in Appendix. 

2.3. Un subframe indication
For TDD, explicit configuration of Un DL and UL subframes is supported [6]. Given that TDD Un subframe allocation has a periodicity of 10ms and 4 subframes cannot be configured for Un transmission, a 6-bit bitmap is sufficient to explicitly indicate both the DL and UL Un subframes, for all supported TDD UL-DL configurations. The corresponding higher layer parameter of the 6-bit bitmap shall be captured in RAN2 specification. It is further noted that using bitmap for Un subframe allocation provides sufficient flexibility and extendibility in Further releases. If additional Un subframe allocation is supported, it is straightforward to include them without new designs of higher layer signaling.
3. Conclusion
In this contribution, we show our views on the remaining issues for TDD Un subframe allocation and HARQ timing. According to the discussions above, we have the following proposals:
· Rel-8 UL grant-to-PUSCH transmission timing shall be followed for TDD Un UL HARQ timing in Rel-10;

· The Un subframe allocations in Appendix shall be supported in Rel-10;
· A 6-bit bitmap by higher layers shall be used to indicate the TDD Un DL/UL subframes in Rel-10.
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5. Appendix
TDD configuration 1:
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Figure 1: Example 1 for Un subframe allocation and HARQ operation
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 Figure 2: Example 2 for Un subframe allocation and HARQ operation
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Figure 3: Example 3 for Un subframe allocation and HARQ operation
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Figure 4: Example 4 for Un subframe allocation and HARQ operation
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 Figure 5: Example 5 for Un subframe allocation and HARQ operation

TDD configuration 2:
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Figure 6: Example 6 for Un subframe allocation and HARQ operation
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Figure 7: Example 7 for Un subframe allocation and HARQ operation
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Figure 8: Example 8 for Un subframe allocation and HARQ operation
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Figure 9: Example 9 for Un subframe allocation and HARQ operation
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Figure 10: Example 10 for Un subframe allocation and HARQ operation
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Figure 11: Example 11 for Un subframe allocation and HARQ operation
TDD configuration 3:
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Figure 12: Example 12 for Un subframe allocation and HARQ operation
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Figure 13: Example 13 for Un subframe allocation and HARQ operation
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Figure 14: Example 14 for Un subframe allocation and HARQ operation
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Figure 15: Example 15 for Un subframe allocation and HARQ operation

TDD configuration 4:
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Figure 16: Example 16 for Un subframe allocation and HARQ operation
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Figure 17: Example 17 for Un subframe allocation and HARQ operation

[image: image18.jpg]4
UJUID[D[D]D

1
S





Figure 18: Example 18 for Un subframe allocation and HARQ operation
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Figure 19: Example 19 for Un subframe allocation and HARQ operation
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Figure 20: Example 20 for Un subframe allocation and HARQ operation

TDD configuration 6:
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Figure 21: Example 21 for Un subframe allocation and HARQ operation
