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1 Background
In Rel-14, special subframe configuration 10 was introduced to support PUSCH transmission in UpPTS. With the introduction of this feature, new timing relationships between DCI->PUSCH and PHICH->PUSCH were introduced in TS 36.213, per following tables:
Table 8-2g: k for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14
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Table 8-2h: l for TDD configurations 1-5 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n
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For the highlighted cases, the timing between PHICH and PUSCH is n+3. At the time of the work item discussion, the fact that the PUSCH will be transmitted in the UpPTS of a special subframe allows for additional timing to process the PHICH and, therefore, was deemed feasible. In some scenarios, however, this may not be the case.

2 Issue – T+F or T+U carrier aggregation
As explained above, the timing of n+3 is feasible due to the fact that the PUSCH in the special subframe starts in the second slot, thus allowing for extra processing time. In the case of TDD+FDD (or TDD+FS3) carrier aggregation, however, the UE has to determine the transmission parameters at the beginning of the special subframe, since there are several aspects (such as power control setting, building of PDU from upper layers, etc.) that need to be done simultaneously for all carriers. The shortening of processing time due to FDD-TDD CA is shown in Figure 1. As observed in the Figure, the processing time is substantially shortened for FDD-TDD CA.


Figure 1 Difference in processing time for TDD and FDD+TDD
Additionally, the usage of special subframe configuration 10 is expected for the cases where uplink capacity may be a bottleneck – which is not the case for FDD-TDD carrier aggregation, since the UE may transmit uplink in the FDD band. Supporting the timing of n+3 in FDD-TDD carrier aggregation may require large implementation effort (essentially equivalent to implementing short processing time) and may delay the introduction of UEs capable of supporting special subframe configuration 10. IN view of the issues above, we make the following proposal:

[bookmark: _Hlk777051][bookmark: _Hlk777298]Proposal: Introduce a new UE capability (from Rel-14) that indicates the UE supports special subframe configuration 10 only for operation with TDD carriers (i.e., not in FDD+TDD or FS3+TDD)
	- Send LS to RAN2 to implement this capability.
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