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Discussion
1
Introduction
In RAN plenary #61 an updated work item [1] for LTE TDD-FDD joint operation including Carrier Aggregation was approved. High level objective of the work as described in the WID [1] is as follows:
The objective is to enhance LTE TDD – FDD joint operation with LTE TDD-FDD carrier aggregation feature and potentially also with other TDD-FDD joint operation solutions depending on the outcome of the initial scenario evaluation phase of the work item. 

RAN4 specific objective is: RAN4 generic frame work requirement definition (Note: any band specific requirements will be specified later in a separate work item(s)) 
· Identify example CA configurations for frame work requirement work

In this contribution, we focus on performance aspects and provide analysis on the impact due to LTE TDD-FDD joint operation including Carrier Aggregation. 
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Performance impact due to LTE TDD-FDD joint operation including CA
In RAN4#69 there are some agreement on the WI [2],
· Enable either TDD or FDD as PCell in the requirements

· Re-use the existing LTE CA deployment scenarios 1, 2, 3 and 4 defined in TS36.300 of Rel-11 and assume ideal backhaul and synchronization between TDD and FDD cells. 

· Start the RAN4 UE and BS requirement work assuming 2DL (1 TDD and 1 FDD) and 1 UL (either TDD or FDD).
According to the agreements, it could be assumed the performance requirements for rel.11 which support CA enhancement (including inter-band TDD different UL/DL configuration, MTAG, etc.) could be re-used as starting point providing no specific changes on per component carrier basis.
According to the RAN1 and RAN2 discussion and also go through the current 36.133, 36.104 and 36.101, some potential impacts are listed as follows:

For RRM:
· RAN1 decision is still not finalized for the scheduling/timing on Scell in all the cases, e.g. self scheduling and cross scheduling. However these timing does not impact the RRM specification. Pcell interruption due to SCell (de)activation is relevant with the specific timing but those are only relying on the Pcell timing. The UE type relevant phrases should be discussed and changed where needed. CR [3] has removed some ambiguity but further analysis and check is still needed, e.g. for the part on timing of OOR report “Starting from subframe n+9 for E-UTRA FDD UE or subframe n+11 for E-UTRA TDD UE..”.     
·  RAN1 decision on additionally support PUCCH on SCell is not decided yet. If it is decided to introduce PUCCH on SCell, then the specification would need to be updated with relevant description on PUCCH transmission on SCell, e.g. PHR. 
For Performance:
· For PUSCH, PUCCH, PRACH, PDSCH, PDCCH, PHICH and CSI aspects, since there is no discussion on new container/format/payload/schemes, the impact could be very limited.
· Maybe only several test cases are needed just to ensure the functionality for some transmission/reception capability, e.g. demodulation test case with FDD as PCell and another one with TDD as PCell, or the decision-pending capability on switching PUCCH between Pcell and Scell. Those should reuse the existing demodulation requirements and test cases as much as possible.   
3
Conclusion

We provide views on performance impact due to LTE TDD-FDD joint operation including CA and have the below observations:

There is not much performance impact due to LTE TDD-FDD joint operation including CA. RRM updates on 36.133 according to RAN1 decision could be needed and several test cases could be needed just to ensure the functionality. The existing demodulation requirements and test cases should be reused as much as possible. 
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