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1. Introduction
In the RAN#51 meeting, a WID [1] was approved to enhance the Rel-10 LTE Carrier Aggregation. One of the objectives in the WID is to support inter-band TDD carrier aggregation with different UL-DL configurations on different bands. Moreover, in previous RAN2 meetings, two possible solutions (i.e., transparent solution and non-transparent solution) [2][3] were proposed to handle this issue. In this contribution, we discuss the impact on the UL synchronous HARQ transmission for the transparent solution.
2. Discussion
In order to handle the CA with different TDD UL-DL configurations, two possible solutions were discussed in [2][3]: One is the Transparent solution, and the other is Non-transparent solution. For transparent solution, the eNodeB does not indicate the actual TDD configuration to the UE, and the UE may assume all cells are configured with the PCell’s TDD configuration. Thus, as shown in Fig. 1, there will be fake UL subframes and fake DL subframes on the SCell, and the eNodeB should prevent UE from performing normal transmission and reception in these fake DL/UL subframes. For example, the eNodeB should avoid DL/UL scheduling for these fake subframes. In other words, these resources on the SCell are not usable for the CA UE.
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Fig. 1. Fake DL/UL subframes for transparent solution [2]
However, in addition to fake DL/UL subframes, some “normal” UL subframes may be also unusable for the CA UE. That is because UL HARQ is synchronous transmission. The eNodeB should avoid scheduling UL grant, whose ACK/NACK feedback(s) would occur in fake DL subframe or HARQ re-transmission would occur in fake UL subframes. An example is shown in Fig. 2, where two TDD cells with different UL-DL configurations are configured to an UE. The PCell is configured with UL-DL configuration#1 and the SCell is configured with UL-DL Configuration#6. The UL HARQ feedback timing for the PCell is depicted as well. As shown in Fig. 2, if SCell follows the same HARQ timing as PCell, then the eNodeB should avoid scheduling UL grants for the normal subframe#8 on the SCell, because the HARQ feedback would occur at the subframe#4, which is a fake DL subframe.
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Fig. 2. HARQ feedback occurs in fake DL subframe
Another example is illustrated in Fig. 3, in which PCell is configured with UL-DL configureation#6 and the SCell is configured with UL-DL configuration#1. In this example, the eNodeB should not assign UL grant for the subframe#4 on the SCell, because it is a fake UL subframe. Moreover, if the SCell follows the same HARQ timing as PCell, eNodeB should avoid scheduling UL grants for the normal subframe#2 and subframe#3 on the SCell, because the 1st re-transmission for the UL subframe#3 and the 2nd re-transmission for the UL subframe#2 would occur in fake UL subframes. In fact, the 3rd re-transmission for the UL subframe#8, and the 4th re-transmission for the UL subframe#7 would occur in fake UL subframes as well. In other words, if the maximum number of transmissions for UL HARQ exceeds 4, then the eNodeB shall not assign UL grants for subframe#2, #3, #4, #7, and #8 on the SCell. As a result, no UL subframe is available on the SCell for the CA UE.
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Fig. 3. UL Re-transmission occurs in fake UL subframe
Because the usable resource for the transparent solution is highly limited, we suggest to adopt the non-transparent solution for CA with different TDD UL-DL Configurations.

Proposal: Non-transparent solution for CA with different TDD UL-DL Configurations shall be taken into consideration.
3. Conclusions
This contribution discusses the issue about CA with different TDD UL-DL Configurations and proposes that
Proposal: Non-transparent solution for CA with different TDD UL-DL Configurations shall be taken into consideration.
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