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1. Introduction  
A new version of TS36.213 [1] was agreed in RAN #51 meeting. But there are still some pending issues related to the ACK/NACK feedback in TDD need to be specified:

· How to transmit the ACK/NACK when the UE received PDSCH only on Pcell in case of more than one serving cell configured.
In this contribution, we show our views on these issues.
2. Discussion
It is still under discussion on how to transmit ACK/NACK when UE only received PDSCH on Pcell when configured more than one serving cell. There may be two possibilities for the UE only received PDSCH on Pcell:
 - only Pcell is scheduled;
- Pcell and Scells are scheduled, but the Scells are missed by the UE.

In the current TDD ACK/NACK feedback design, there is no mechanism for the UE to detect whether the Scells are missed. Therefore, the main problem of how to feedback the ACK/NACK is to provide a mechanism for the eNB to detect the UE’s miss detection of Scells. There are two ACK/NACK transmission schemes in LTE-A TDD, i.e., PUCCH format 1b with channel selection and PUCCH format 3. We would discuss them separately.

When PUCCH format 1b with channel selection is configured

In this case, two alternatives are proposed:
Alternative 1: using PUCCH format 1b with channel selection procedure as defined for single serving cell;

Alternative 2: using PUCCH format 1b with channel selection procedure as defined for two serving cells.
From our simulation results shown in [2], the performance difference between the two alternatives is negligible, but there will be some error case for Alternative 1 if the UE is scheduled both on Pcell and Scell but missed the Scell. Figure 1 illustrates the error case. In Figure 1, the notation 
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Figure 1. Error case for Alternative 1.
Therefore, we prefer Alternative 2. That is, when PUCCH 1b with channel selection is configured for the UE for ACK/NACK feedback in case of more than one serving cell configured, the UE shall always perform the same procedure as defined for more than one serving cell regardless it received one serving cell or more than one serving cell. We think some sentence like that should be captured into the specification.
When PUCCH format 3 is configured

The resource allocation for PUCCH format 3 (when more than one serving cell configured) is agreed in [4], which is listed as follow for reference.

· TPC field in the PDCCH corresponding to PDSCH on Pcell is used as TPC command, TPC field (2 bits) in the PDCCH corresponding to PDSCH on Scell is used as ARI.
· If no PDCCH corresponding to PDSCH on Scells is received, and PDSCH is received on the PCell, Rel-8 PUCCH 1a/1b resource is used. 
The above agreement should also be applied for TDD. That means, ARI is only available when the UE received at least one PDCCH corresponding to PDSCH on Scell. Therefore, when the UE received PDSCH on Pcell only, it cannot derive the resource for PUCCH format 3. How to feedback the corresponding ACK/NACK in this case is still under discussion.

We proposed that the UE should fallback to using the Rel-8 PUCCH format 1a/1b resource, i.e., using the TDD HARQ-ACK multiplexing with PUCCH format 1b with channel selection procedure as defined for single serving cell to transmit the ACK/NACK if the UE only received PDSCH on Pcell. For convenient, we call this as “Solution 1”
In [1], it is proposed that the UE should use PUCCH format 3 to transmit the ACK/NACK in case the UE received more than one PDSCH, which is denoted as “Solution 2”. There are some problems may be caused by Solution 2.
(1) It is not aligned with the agreement in [4]. That is, TPC field in the PDCCH corresponding to some PDSCHs on Pcell is no longer used as TPC command but ARI instead. More specific, the TPC with DAI > 1 on Pcell and all TPC on Scells should be set with the same value and used as ARI. 
(2) It may affect the power control. Since the TPC on Pcell with DAI > 1 is used as ARI, accumulative power control among the subframes in the bundling window is not available anymore.
(3) Additional standard efforts are needed. There are still some cases in which the UE cannot determine the resource for PUCCH format 3 even if the TPC with DAI > 1 on Pcell are used as ARI.
Case 1: UE only received a PDSCH on Pcell.

Case 2: UE receive a PDSCH without a corresponding PDCCH (SPS PDSCH) and a PDSCH with a corresponding PDCCH with DAI = 1.

For Case 1, the format 3 resource allocation when single cell is configured can be reused, that is, 

-- If a UE only receives a PDCCH with DL DAI = 1, Rel-8 PUCCH format 1a/1b resource is used 

   -- If a UE only receives a SPS PDSCH without a corresponding PDCCH, Rel-8 SPS PUCCH format 1a/1b resource is used.
And for Case 2, it is also proposed in section 10.1.3.2.2 of [1] that “the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1 [corresponding to HARQ-ACK PUCCH’ resource value of ‘0,0’]” for default value for PUCCH format 3 resource as TPC in PDCCH with DAI=1 is actual TPC. 

We find it may cause PUCCH resource collision in some cases, which is illustrated in Figure 2. 
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Figure 2 example of PUCCH resource collision for Case 2
(4) Performance loss compared to Solution 1 because PUCCH format 1b with channel selection always outperform PUCCH format 3 for the same ACK/NACK payload. 
3. Conclusion
In this contribution, we present our views on the remaining issues of ACK/NACK feedback for LTE-A TDD, more specific, for the case if the UE only received PDSCH on Pcell when more than one serving cell configured. In conclusion, we propose that,
· When PUCCH format 1b with channel selection is configured, no special case handling is needed.

· When PUCCH format 3 is configured, the UE shall use the HARQ-ACK multiplexing with PUCCH format 1b with channel selection for ACK/NACK feedback as defined for single serving cell as in section 10.1.3.1 of [1].
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