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1. Overall Description:

RAN1 is currently working on the specification of TDD-FDD carrier aggregation under the WI “TDD-FDD joint operation including carrier aggregation” in [1]. During the work, RAN1 recognized the following issue on non-co-located CA deployment scenarios (e.g., CA deployment scenario 4 in Annex J.1 [2]) as in [3]: 
· In a non-co-located CA deployment, local area/UE throughput enhancement is achievable. Furthermore, although RAN1 has not studied mobility performance in the non-co-located CA deployment, it was claimed that same mobility robustness is achievable as in macro-only network by setting the macro cell as PCell and a small cell (RRH) is configured as SCell for a UE. However, since PUCCH can only be transmitted on PCell in the current CA specification, PUCCH overhead on the macro cell becomes large when the number of small cells as SCell in macro cell coverage increases.
· Some analyses are found in [3]: when FDD cell is the PCell, and the number of small cells used as SCell(s) is 8 for example, potential PUCCH overhead could be 37.5% (59.7%) in UL, assuming 1CC (2 CCs) is operated on each small cell. Further overhead increase is expected when macro cell is the TDD-PCell. Although the exact PUCCH overhead is dependent on deployment/traffic scenarios, this would impact the performance of UEs that are attached to the macro cell in the UL.
· It is noted that the highlighted issue is not specific to TDD-FDD CA, but can be expected to be a problem also in FDD-FDD CA and TDD-TDD CA.
In [3], PUCCH on two UL serving cells (i.e., PUCCHs on PCell and SCell) for UEs supporting UL-CA was proposed for non-co-located CA to offer PUCCH offloading to a small cell and mobility robustness by macro cell simultaneously. 
Based on RAN2 discussions related to the Small Cell Enhancements - Higher-layer SI, it is RAN1’s understanding that separate PUCCH on different eNBs connected with non-ideal backhaul is required in order to support inter-node radio resource aggregation for dual connectivity [4]. Although the main motivation and deployment scenario could be different between dual connectivity and CA, a common/unified specification support for separate PUCCH on PCell and SCell would be beneficial to cover both use cases. Therefore, RAN1 agreed not to discuss further mechanisms for supporting separate PUCCH on PCell and SCell under the current TDD-FDD CA WI to avoid duplication of work, and has a view that these should be considered in the context of a future WI on Small Cell Enhancements – Higher-layer aspects or dual connectivity to resolve the above described PUCCH overhead / offloading issue in CA. Based on the RAN1’s view, RAN1 would like to ask RAN and RAN2 to confirm that if separate PUCCH is specified for dual connectivity, it should be designed to be also applicable for CA scenario within an eNB and also applicable to cases where the same duplex mode (FDD or TDD) is used for all the cells in the eNB.  
Note that RAN1 does not expect any increase of time unit of small cell enhancements – Higher-layer SI/WI by this.
2. Actions:

RAN1 kindly asks RAN and RAN2 to take the above into account for future discussion of dual connectivity and/or small cell enhancements - Higher-layer SI/WI.
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