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1 Introduction
In the past RAN4 meeting, we have some agreement on MTTD/MTRD for shortened TTI. This paper further provides some clarifications on the definitions for MTTD/MTRD under shortened TTI.
2 Discussion
2.1 Definition of MTTD and MTRD in 36.133
In TS 36.133, the MTTD and MTRD for inter-band and intra-band non-contiguous carrier aggregation is defined as follows:

“The UE shall be capable of handling at least a relative received time difference between the signals received from the PCell and the SCell at the UE receiver of up to 30.26 µs when one SCell is configured.
…

The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the sTAG of at least 32.47µs provided that the UE is:

-
configured with inter-band CA and

-
configured with the pTAG and the sTAG
…
The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the sTAG of at least 32.47µs provided that the UE is:

-
configured with intra-band non-contiguous CA and

-
configured with the pTAG and the sTAG…” 
For dual connectivity, the MTTD and MTRD is defined as 

“The UE shall be capable of handling at least a relative receive timing difference between the subframe timing of the signals received from a cell belonging to the MCG and a cell belonging to the SCG at the UE receiver of up to 33 µs provided the UE indicates that it is capable of synchronous dual connectivity

…

The UE shall be capable of handling a maximum uplink transmission timing difference between PCell and PSCell of at least 35.21 µs provided the UE indicates that it is capable of synchronous dual connectivity…”

2.2 Clarification on the definitions for MTTD and MTRD
For shortened TTI (sTTI) case, it is unclear on the timing boundaries for calculating MTTD/MTRD according the description in 36.133. In this discussion, we clarifies the definition of MTTD/MTRD in sTTI by pointing out the timing boundaries. Specifically, for both CA and DC, the transmission timing difference between PCell and SCell is defined or implemented as a relative transmission timing difference between TTI timing boundaries of the PCell and SCell; the receive timing difference between PCell and SCell is defined or implemented as a relative receive timing difference between TTI timing boundaries of the PCell and SCell. Here “TTI” may generally include both legacy TTI (one subframe or 1ms) and sTTI(1-slot and 2/3 symbols).
Proposal #1: For both CA and DC,

1) The transmission timing difference between PCell and SCell is defined or implemented as a relative transmission timing difference between TTI timing boundaries of the PCell and SCell; 
2) The received timing difference between PCell and SCell is defined or implemented as a relative receive timing difference between TTI timing boundaries of the PCell and SCell. 
Here “TTI” may generally include both legacy TTI (one subframe or 1ms) and sTTI(1-slot and 2/3 symbols).

3 Conclusion

This paper provides the clarifications on the MTTD/MTRD for shortened TTI. The following proposal is proposed,
Proposal #1: For both CA and DC,

1) The transmission timing difference between PCell and SCell is defined or implemented as a relative transmission timing difference between TTI timing boundaries of the PCell and SCell; 
2) The received timing difference between PCell and SCell is defined or implemented as a relative receive timing difference between TTI timing boundaries of the PCell and SCell. 
Here “TTI” may generally include both legacy TTI (one subframe or 1ms) and sTTI(1-slot and 2/3 symbols).
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