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1 Introduction

Regarding cross-carrier scheduling for TDD-FDD CA, it was concluded at RAN1#75 meeting as following [1]: 
Conclusion:

Email discussion until 24th January for cross-carrier scheduling to try to achieve one solution for DL, UL, respectively, if no consensus, no cross-carrier scheduling in Rel-12 for TDD-FDD CA.

· For DL cross-carrier scheduling,

· Alt. DL-A: 

· For DL cross-carrier scheduling, the DL HARQ timing of the scheduled serving cell follows the PCell’s timing

· Alt. DL-B: 

· For DL cross-carrier scheduling, the DL HARQ timing of the scheduled serving cell follows the PCell’s timing

· except for a cross-carrier scheduled FDD serving cell when the PCell is TDD

· reuse the HARQ timing for self-carrier scheduling on FDD SCell when the TDD is PCell (option 1 or option 2-c in R1-136009])

· For UL cross-carrier scheduling, 

· If the scheduling serving cell is FDD and the scheduled serving cell is TDD, for UL cross-carrier scheduling where PHICH is transmitted on the scheduling serving cell, the scheduling/HARQ timing of TDD scheduled serving cell follows:

· Alt. UL-A1: the TDD scheduled serving cell’s UL/DL configuration

· Alt. UL-B1: 10ms RTT: 4ms between UL grant/PHICH and PUSCH, 6ms between PUSCH and PHICH

· If the scheduling serving cell is TDD and the scheduled serving cell is FDD, for UL cross-carrier scheduling where PHICH is transmitted on the scheduling serving cell, the scheduling/HARQ timing of FDD scheduled serving cell follows:

· Alt. UL-A2: a UL-reference UL/DL configuration with no new timing

· Candidate UL reference UL/DL configuration (for down selection):

· TDD scheduling serving cell’s UL/DL configuration

· Fixed reference UL/DL configuration 0

· Configurable reference UL/DL configuration amongst a set of candidates

· Alt. UL-B2: 10ms RTT: 4ms between UL grant/PHICH and PUSCH, 6ms between PUSCH and PHICH

· Alt. UL-C2: Timing follows reference config. which can be one of 7 UL-DL config. or FDD timing.
· Alt. D: No additional spec. change to support cross-carrier scheduling for TDD-FDD CA

· Alt. E: For the case when cross-carrier scheduling cell is FDD, no spec. change compared to Rel-10 CA both for DL and UL for TDD-FDD CA.

In this contribution, we provide our view on DL/UL scheduling/HARQ timing for cross-carrier scheduling in TDD-FDD CA.
2 Discussion on cross-carrier scheduling in TDD-FDD CA
In the previous meeting, we had a discussion whether or not cross-carrier scheduling should be supported in Rel-12 and we are under discussion how to handle design issues on DL/UL scheduling/HARQ timing for cross-carrier scheduling based on proposals on the table during the email discussion. Regarding to support of cross-carrier scheduling, although we are not sure whether cross-carrier scheduling should be supported or not from a viewpoint of use cases and scenarios, we think that this feature might be supported in Rel-12 on the perspective that it is supported in Rel-10 CA, Rel-11 inter-band TDD CA with a different U/D configuration and EPDCCH based scheduling.
2.1 DL cross-carrier scheduling case

For DL cross-carrier scheduling, there has been discussed based on two options such as Alt. DL-A and Alt. DL-B on the RAN1 email discussion. The Alt. DL-A has an advantage that we can apply the same principle of Rel-11 inter-band TDD CA for Rel-12 TDD-FDD CA and there is no difference between Alt. DL-A and Alt. DL-B in terms of maximizing the number of DL subframes to be scheduled unless one of FDD SCells is cross-carrier scheduling to another FDD SCell when PCell is TDD and more than two SCells as FDD is configured. As pointed out on email reflector, it seems that Alt. DL-B needs an additional solution with specification change to resolve PUCCH resource collision issues. Therefore, we prefer Alt.DL-A which the DL HARQ timing of the scheduled serving cell follows the PCell’s timing for DL cross-carrier scheduling.
· Proposal 1: We prefer Alt. DL-A that the DL HARQ timing of the scheduled serving cell follows the PCell’s timing for DL cross-carrier scheduling.
2.2 UL cross-carrier scheduling case
Regarding UL cross-carrier scheduling, when the scheduling serving cell is FDD and the scheduled serving cell is TDD, there is no difference in terms of the number of UL subframes to be scheduled between Alt. UL-A1 and Alt. UL-B1. And even for Alt. UL-B1, it might have an additional eNB’s scheduler complexity caused that the timing of the self-scheduled UEs and cross-scheduled UEs is not aligned. Therefore, we prefer Alt. UL-A1 to follow a design principle in Rel-11 inter-band TDD CA with minimum specification change.
· Proposal 2: We prefer to have Alt. UL-A1 that the scheduling/HARQ timing of TDD scheduled serving cell follows the TDD scheduled serving cell’s UL/DL configuration.
If the scheduling serving cell is TDD and the scheduled serving cell is FDD, there are two options based proposals under RAN1 email discussion. From our perspective, it seems beneficial that the Alt. UL-B2 can utilize more schedulable UL subframes than Alt. UL-A2 depending on UL/DL configuration on a configured scheduling cell.
· Proposal 3: It seems beneficial to have Alt. UL-B2 that the scheduling/HARQ timing of FDD scheduled serving cell follows 10ms RTT: 4ms between UL grant/PHICH and PUSCH, 6ms between PUSCH and PHICH.
3 Conclusion
As a conclusion, we summarize our view on DL/UL scheduling/HARQ timing for cross-carrier scheduling in TDD-FDD CA.
· Proposal 1: We prefer Alt. DL-A that the DL HARQ timing of the scheduled serving cell follows the PCell’s timing for DL cross-carrier scheduling.
· Proposal 2: We prefer to have Alt. UL-A1 that the scheduling/HARQ timing of TDD scheduled serving cell follows the TDD scheduled serving cell’s UL/DL configuration.
· Proposal 3: It seems beneficial to have Alt. UL-B2 that the scheduling/HARQ timing of FDD scheduled serving cell follows 10ms RTT: 4ms between UL grant/PHICH and PUSCH, 6ms between PUSCH and PHICH.
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