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1. Introduction
In RAN1#76, very good progress was made on the TDD-FDD joint operation WI, finalizing all aspects except the downlink HARQ timing for FDD SCell in case of TDD PCell and self-scheduling. Two competing way forward documents [1]
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[2] were presented with roughly equal support in terms of number of companies. In this contribution we provide our views on this topic.
2. Discussion
The main difference between the two proposals is whether all DL subframes are schedulable on the FDD SCell. The proposal in [1] means that full resource utilization is possible in all cases, while the proposal in [2] would mean that only 9/10 subframes can be used for a single UE on the FDD SCell in case of two aggregated carriers and only 8/10 subframes can be used for a single UE on the FDD SCell in case of more than two aggregated carriers. 
The fundamental questions are really whether TDD PCell should be supported, and if yes, whether in that case it should be possible to utilize all downlink subframes of the FDD SCell always. In RAN#63 a discussion paper [3] was submitted related to this issue, listing the following questions:
Question 1: Should TDD PCell be supported in LTE TDD-FDD CA in Rel. 12? 
Question 2: Should FDD SCell in combination with TDD PCell be designed for highest possible peak data rate?

Question 3: Is a supplementary FDD DL SCell with TDD PCell considered an important use case of TDD-FDD CA? Can DL cell throughput be compromised for it?
Question 4: Is it acceptable that not all FDD SCell DL subframes are schedulable with TDD PCell?

· 90% maximum DL resource utilization on FDD SCell in case of 2 carriers

· 80% maximum DL resource utilization on FDD SCell in case of more than 2 carriers
The use cases of TDD PCell were already discussed during the previous meeting, and some operators have expressed their preference to have TDD PCell supported. It should be noted that the RAN1 specifications have always been made agnostic to the actual band combinations and generic enough to support various configuration combinations. It would be rather unfortunate to deviate from this principle in case of TDD-FDD CA. Thus also from this perspective, we think that RAN1 should strive to have also the support of TDD PCell included in Release 12 TDD-FDD CA.
Regarding whether all subframes should be schedulable: It has been argued that even if not all downlink subframes can be scheduled for a single UE having the FDD as SCell (with TDD PCell), the remaining DL subframes could be utilized for other UEs on the FDD cell, e.g. having FDD as PCell. However, one of the main purposes of carrier aggregation is to increase the peak data rate, and scheduling limitations in a part of the DL subframes would somewhat defeat this purpose. It was also mentioned during RAN1#76 that the peak data rate can still be obtained by configuring the UE with FDD as PCell. However, the choice of PCell is often governed more by other factors such as frequency band (and hence coverage), and it might not be feasible to configure the FDD as PCell in all deployments. Furthermore as mentioned also in [3], supplementary FDD DL carriers already exist, and in such case it is obviously not possible to configure FDD as PCell.
Hence, our first preference is that TDD PCell is supported such that all downlink subframes of the associated FDD SCell can be used for a single UE, enabling the highest TDD-FDD CA peak data rates also with TDD PCell.

Proposal:

· TDD PCell should be supported together with FDD SCell, and all downlink subframes on the FDD SCell should be schedulable for the UE.
Regarding the exact solution for HARQ timing, the downlink association set given in [1] was a result of a very long discussion and is a reasonable compromise. The related details of UCI transmission were discussed a lot during RAN1#76 as well as during the e-mail discussion prior to RAN1#76. For solving the problems with UL subframes associated with M>4 DL subframes, several options have been on the table, in particular, related to support of PUCCH format 1b with channel selection:
1) Support only PUCCH format 3 in case of TDD PCell and FDD SCell.
2) Support only PUCCH format 3 in case of TDD PCell and FDD SCell in case of TDD DL-UL configurations 2-5 in which DL HARQ timing with M>4 is required.
3) PUCCH format 1b with channel selection is supported with ACK/NACK bundling over the 4th, 5th and 6th downlink subframes.
4) PUCCH format 1b with channel selection is supported, but only 4 subframes in the downlink association set K (with M>4) can be scheduled to the UE.
The two last options would imply that PUCCH format 1b with channel selection is supported as before. However, as extensively discussed, option 3 would imply DTX-to-ACK problems unless an additional solution is adopted for this purpose (e.g. as described in [4]). Option 4 on the other hand is somewhat against the target of introducing the possibility of scheduling all DL subframes. However, since PUCCH format 3 would still be available for achieving the peak data rates, this option could be also considered. Our main preference would be anyway to simply restrict the usage of PUCCH format 1b with channel selection, e.g. either option 1 or 2, out of which we would have a slight preference for option 2 as there does not seem to be any reason to preclude PUCCH format 1b with channel selection in case of TDD PCell UL-DL configurations 0, 1 or 6. It is noted that also PUCCH format 3 needs to be restricted in some cases due to exceeding the maximum ACK/NACK payload sizes, as also proposed in [1]. To summarize, our first preference would be to just adopt the proposal in R1-140958 [1].

Proposal:

· Adopt the proposal of R1-140958.

If however RAN1 fails to reach consensus on a solution that would enable scheduling of all FDD SCell subframes to a single UE, the solution should be specified such that the additional DL HARQ timing entries can be at least added in a future release, if a stronger need for supporting FDD SCells with TDD PCell is found. In this respect the approach proposed in [5] provides an interesting starting point that could be considered further: The DL HARQ timing on the FDD SCell is based on a fixed reference configuration (2, 4 or 5) depending on the TDD PCell DL-UL configuration, and the missing downlink association set entries for this limited set of reference configurations are specified. Basically defining the fixed reference configurations would be similar to the proposal in [2], while the later specification of additional entries would not need to be precluded.
3. Conclusion 
In this contribution we have discussed the only remaining issue in TDD-FDD CA, namely the FDD SCell DL HARQ timing in case of TDD PCell and self-scheduling. Essentially, our preference is that TDD PCell would be supported with the possibility of scheduling all FDD SCell DL subframes to the UE. Regarding the exact solution, R1-140958 represents a viable option, and would be our first preference.
Proposals:

· TDD PCell should be supported together with FDD SCell, and all downlink subframes on the FDD SCell should be schedulable for the UE.
· Adopt the proposal of R1-140958.
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