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1 Introduction
In LTE-A release 10, carrier aggregation for TDD is supported only for the same TDD UL/DL configurations across all configured serving cells. In this contribution, we analyze the potential standardization impacts of supporting different TDD UL/DL configurations on different bands, e.g., cross-CC scheduling, ACK/NACK timing. 
2 Discussion
2.1 Cross-CC scheduling for inter-band CA with CC-specific TD configuration
For different TDD UL/DL configurations on different bands, cross-CC scheduling may face some scheduling problems.  Fig. 1 illustrates one example of cross-carrier scheduling for PDSCH. Because subframe #4 on the PCell is uplink, it can not schedule the corresponding downlink subframe on the Scell. 
This problem could be potentially solved by eNB scheduling. Since the eNB is aware of the TDD configuration on each CC, the eNB could simply avoid scheduling the transmission of the conflicting subframes on the SCell. This avoids standards impact, but influences the scheduling flexibility and degrades the maximum UE throughput. Another solution could be to introduce cross-subframe scheduling for downlink scheduling, by signalling a subframe offset, as indicated by the blue arrow in Fig. 1. 
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Fig. 1 Issues of PDSCH scheduling on cross-CC scheduling
In general, the support of cross-CC scheduling on inter-band CA with different TDD configurations may be a complicated matter which needs further study. 
2.2 ACK/NACK for inter-band CA with different TDD configurations
The agreement below was reached in RAN1 #66:

· If Support of different TDD UL-DL configurations on different bands is specified, the UEs will be informed of the actual UL/DL configuration of each aggregated CC.
With the knowledge of both the PCell’s configuration and the SCells’ configurations, there are basically two options for UL A/N timing:

1. UE reports A/N on the SCells – no new HARQ timing is needed (as shown in Fig.3 (a)). However, this would change the principle of Rel-10 that the PUCCH is carried only on the PCell, and it would increase the complexity of R11 UEs.
2. No A/N on SCell, and define new HARQ timing for CA with different configurations. In [1], we described several simple solutions when the planned feedback subframe of the SCell is not an UL subframe in the PCell. Two possible solutions are listed in the below:
Type I:  Link the ACK/NACK of the SCell to the mapped DL subframe’s ACK/NACK position in the PCell , or 
Type II: Choose the nearest UL subframe which is at least 4 TTIs after the transmitted subframe and has a valid parameter in Table 10.1-1 of [2] for a corresponding configuration of the PCell. 
Fig. 3(b)&(c) illustrates these two types of new ACK/NACK mapping schemes respectively. We slightly prefer introducing new HARQ timing compared to feeding back A/N on SCells.
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Fig. 3. ACK/NACK mapping for inter-band CA with explicit notification of TDD configuration
3 Summary
We have examined some of the issues associated with different TDD UL/DL configurations on different CCs, including cross-CC scheduling, and ACK/NACK timing. Based on our discussion on these issues, the following proposals are suggested if inter-band CA with different TDD configurations is supported in Rel-11: 
· Study further the feasibility of cross-CC scheduling for inter-band CA with different TDD configurations;

· New HARQ timing should be adopted for inter-band CA with different TDD configurations.
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