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1.	Introduction
In the RAN1#74bis meeting, the working assumption was confirmed that a subframe configured as DL subframe or DwPTS of special subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be used for UL transmission. A working assumption was taken that for UE configured with TDD eIMTA, UL scheduling timing and HARQ timing follow the UL-DL configuration signaled in SIB1.
It was also agreed in RAN1#74bis that the DL HARQ reference configuration can choose from R8 TDD UL-DL configurations {2, 4, 5}. Under any valid UL & DL HARQ reference configurations, the UE should not expect that any subframe configured as UL subframe or special subframe in DL HARQ reference configuration is dynamically used as DL subframe. It was left FFS whether to capture above expected UE behavior UE in specifications.
Remaining details to be discussed to fully specific HARQ operation for eIMTA include supported PUCCH formats, resource allocation for PUCCH and PHICH and A/N feedback mapping. In this contribution we provide our recommendation on these issues.

2	Discussion
2.1	Supported PUCCH formats
LTE TDD supports 3 different feedback schemes to carry A/N feedback on PUCCH, PUCCH F1a/b, PUCCH F1b with Channel Selection and PUCCH F3.
PUCCH F1b with Channel Selection can’t be used with UL-DL configuration 5, because it can only support 4 A/N bits and can’t be used with A/N bundling. PUCCH F3 can support up to 20 A/N bits, but is only mandatory if the TDD UE supports CA.
The use of UL-DL reference configuration 5 for R12 eIMTA is significantly more important when compared to R8. If signaled as the reference DL HARQ configuration, all 7 R8 configurations can be used. The number of eIMTA flexible subframes is maximized. While the use of configurations 2 and 4 is included into R12 eIMTA operation to provide some more flexibility, we recommend assuming for typical mode of eIMTA operation that UL-DL configuration 5 is signaled. However, using configuration 5 as the reference DL configuration also means that only subframe #2 is available for the UL. All A/N bits corresponding to up to 9 DL subframes need to be sent in this single available UL subframe.
It is clear that the support for UL-DL reference configuration 5 using PUCCH F1b with Channel Selection can only be achieved if A/N bundling is extensively used. We see this as very undesirable. A/N bundling is based on the assumption that the different DL subframes do not experience widely different SINR’s. While the useful received signal from the serving cell can be assumed to be the same for these DL subframes, the interference portion will vary widely because of DL-UL interference. It derives from these considerations that A/N bundling, if applied, must as a minimum distinguish between fixed and flexible DL subframes in a bundle, i.e. different bundling windows should be applied. Still, applying A/N bundling such that PUCCH F1b with Channel Selection can be used with UL-DL reference configuration 5 is a significant challenge.
Therefore we recommend mandating the support of PUCCH F3 for R12 eIMTA capable UE’s, i.e. even for single carrier mode of operation. PUCCH F1b with Channel Selection can still be supported, but only when used in conjunction with signaled DL HARQ reference configurations {2, 4}.
When PUCCH F3 is configured or when reference UL-DL configuration 5 is signaled, the A/N bit mapping follows that of the serving cell(s), and that both for the single carrier and the carrier aggregation case.
When PUCCH F1b with Channel Selection is configured, i.e. reference configurations {2, 4}, we propose to use the principle of partial bundling of A/N bits across the first subframe subset comprising fixed DL subframes, then the second subframe subset comprising the flexible DL subframes. It may be useful in this context to use bundling windows based on the DL subframe subsets as introduced for the purpose of CSI measurements.
Proposals:
R12 eIMTA capable UE’s support PUCCH F3 for single-carrier mode of operation.
PUCCH F1b with Channel Selection is not supported when reference UL-DL configuration 5 is signaled.
Partial A/N bundling with separate windows for fixed vs. flexible DL subframes is supported for PUCCH F1b with CS.

2.2	PUCCH resource allocation
Similar to R10, when PUCCH F3 is configured for A/N feedback, the existing explicit resource allocation mechanism can be used. In fact, this approach leaves it to the scheduler to avoid collisions. For example, the PUCCH resource regions can be partitioned and allocated to legacy vs. R12 UE’s. It can be argued that for a good number of anticipated eIMTA use cases, in particular when operating in small cells, eIMTA based traffic adaptation will not operate at typically high loads. Therefore, it should not be seen as a penalty that PUCCH overhead may nominally increase.
When PUCCH F1b with Channel Selection is used for A/N feedback, problems with the legacy implicit resource allocation mechanism arise. For PUCCH F1b with Channel Selection, the PUCCH resource index is derived from the first CCE (or ECCE) in the PDCCH (or EPDCCH) carrying the DL assignment. Therefore, derived PUCCH index resources for legacy UE vs. R12 eIMTA capable UE’s in different DL subframes can collide. This problem is to some extent under eNB control, but it is clear that any approach relying on eNB first computing admissible PDCCH (or EPDCCH) CCE mappings for DL assignments across legacy and R12 UE’s results in much undue complexity.
In our view, PUCCH F1b with Channel Selection when used by UE’s supporting R12 eIMTA should simply be based on explicit, i.e. RRC signaled PUCCH index allocation.
Proposals:
Explicit resource allocation is used for PUCCH F1b with Channel Selection when operating with R12 eIMTA.

2.3	PHICH
In order to avoid co-existence problems with legacy UE’s when operating R12 eIMTA on a serving cell, we propose that R12 UE’s also follow the principle that PHICH resource mapping follows the SIB1 signaled UL-DL frame configuration. It derives from that the principle of PHICH less operation can also be applied.
Proposals:
PHICH resource mapping for R12 eIMTA capable UE’s follows that of UL-DL frame configuration signaled in SIB1.

3	Conclusions and Recommendations
In this contribution we presented our recommendations on several remaining details to fully specific HARQ operation for eIMTA, including supported PUCCH formats, resource allocation for PUCCH and PHICH and A/N feedback mapping.
Proposals:
R12 eIMTA capable UE’s support PUCCH F3 for single-carrier mode of operation.
PUCCH F1b with Channel Selection is not supported when reference UL-DL configuration 5 is signaled.
Partial A/N bundling with separate windows for fixed vs. flexible DL subframes is supported for PUCCH F1b with CS.
Explicit resource allocation is used for PUCCH F1b with Channel Selection when operating with R12 eIMTA.
PHICH resource mapping for R12 eIMTA capable UE’s follows that of UL-DL frame configuration signaled in SIB1.
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