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1 Introduction

In this paper we discuss the aspect of shortened processing time together with CA and the set of limitation this may bring to the design.
2 Discussion

To simplify the design work in an early stage it would be good to define which combination of sTTI lengths are intended to be designed in combination with CA. In RAN1#86 it was agreed that DL sTTI length cannot be longer than the UL sTTI length. 

For the DL the main purpose to support shortened TTI is performance related. It has further been shown that the gains in DL become larger with shorter TTI length [1]. Consequently, there is no benefit in allowing a UE to be configured with 2 OFDM symbols TTI on one carrier and 7 OFDM symbols on another carrier from a performance perspective. We note however that there are complexity impacts of utilizing sTTI and further from an eNB perspective it may not be beneficial to configure sTTI operation on all carriers, for example carriers with smaller bandwidth. 
For UL it is however observed that different TTI lengths result in different supported coverages [2]. Correspondingly, it is beneficial to allow sTTI operation of different UL TTI lengths on different carriers, this for example to support UCI payload for many cells or RRH deployments. On the other hand, if the UE transmits on multiple carriers at the same time in UL it is further beneficial to give to the eNB the option to align the starting and ending positions of the sTTI to limit the impact of the transmission uncertainty period. Power variation may indeed occur during the UL transmission on one carrier if transmission on another carrier is started in the middle of the first carrier’s transmission (as depicted in Figure 1).
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Figure 1
Power variation in the middle of a slot UL TTI due to the transmission of overlapping 2os UL TTI

 It may thus be desirable to have the same length configured on all UL carriers. To facilitate and to enable a simple design it would be sufficient to specify support for the same sTTI length transmission from all carriers. If dynamic switching of the UL sTTI length is supported, it should apply to all the carriers. The eNB would need to ensure that the UL TTI lengths are the same on all carrier together with the starting and ending positions. It is from this clear also that in case an sTTI transmission occurs at the same time as a 1 ms transmission, one of the transmission would need to be dropped. The sTTI transmission would in this case be the transmission that would be last scheduled as the processing time for that one is shorter and hence it can be assumed that the 1 ms transmission from the UE perspective is dropped. 
Proposal
· Independent configuration of sTTI for UL and DL carriers

· All carriers aggregated in DL that are configured with sTTI shall have the same sTTI length configured.

· sTTI transmission for UL CA is only designed for the case of the same UL TTI length, same start and end position of the UL TTIs on different carriers.

3 Conclusion

Based on the discussion in section 2 we propose the following: 

· Independent configuration of sTTI for UL and DL carriers

· All carriers aggregated in DL that are configured with sTTI shall have the same sTTI length configured.

· sTTI transmission for UL CA is only designed for the case of the same length, same start and end position.
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