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1 Introduction
In RAN1#85, the following agreements were made for UL sTTI transmissions [1]:
Working assumption:
· It is recommended to support a design that is based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· During the WI phase, down-selection is not precluded

· The working assumption is automatically confirmed by the end of Thursday if no significant issues are found

· Note: the supported sTTI lengths are not intended to impact discussion on additional subframe types in TDD. 
Agreement:
· Regarding sTTI length:

· Confirm the working assumption for FS1 FDD

· Take the following agreement for FS2 TDD

· It is recommended to support a design that is based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS2 TDD in Rel-14

· It is recommended to consider enhancements including other shorter sTTI duration(s), and additional DL-UL switching points/ additional subframe types for FS2 TDD latency reduction in Rel-15

In this paper, we discuss the issues related to UL sTTI operation.  
2 Discussion
In 36.101 [2], time mask is defined for different UL transmission channels. Transient periods is used for RF to adjust the transmit power or frequency resource between adjacent UL transmissions, as shown in Figure 1. The transmit power requirement of each channel is specified and tested as the mean power over measurement period excluding any transient periods. 
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Figure 1: Slot / Sub frame boundary time mask
For UE support sTTI transmission, there will be multiple UL sTTI scheduled for one UE in one subframe, and from spectrum efficiency point of view, each sTTI within consecutive transmissions may be individually scheduled with same or different frequency resources and transmit powers. For sTTI transmission with 1-slot, time mask as defined in Figure 1 with Slot boundary time mask can be reused. However, for 2-symobl and 4-symbol UL sTTI transmissions, current time mask definition is not suitable any more, therefore how to deal with the transient time required between consecutive short sTTI should be discussed. Following two ways may be considered. 
· Option 1: Define new time mask according for each sTTI lengths in RAN4 specification
· Option 2: Do not define new time mask for sTTI transmission, RAN1 to agree on a solution to deal with the transient time. 
For option 1, in the new time mask, if defined, the length of transient period should be significantly reduced since current 20us or 40us transient period is too long for sTTI with 2-symbol. If new time mask can be defined for sTTI transmission in RAN4, no scheduling restriction and power restriction will be imposed in RAN1 in consecutive sTTI scheduling, therefore each sTTI transmission in one subframe can have different frequency resources and transmit power. However, the feasibility of defining a more stringent transient time for UL sTTI operation should be studied in RAN4 first. If it is not feasible, then RAN1 may need to go with option 2. 
For option 2, scheduling restriction is required to make sure multiple sTTI in one subframe have the same frequency resource and transmit power. It means that the consecutive sTTIs within a UL subframe should use the same RB allocation, MCS, etc. Therefore two levels DCI for UL grant may be considered. In addition, power control method to maintain the transmit power of each sTTI transmission in one subframe be the same should also be considered. One simple way is to adjust the transmit power of each sTTI transmission in one subframe according to the transmit power of the first sTTI. However, this may degrade the performance of sTTI transmission with more critical information such as UCI which comes later in the subframe. 
Hence, we have the following proposals:
Proposal 1: Send an LS to RAN4 to ask for the feasibility of defining more stringent transient time for UL sTTI operation. 
Proposal 2: RAN1 to discuss the solutions to deal with the transient time issue based on the RAN4 feedback. 
3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: Send an LS to RAN4 to ask for the feasibility of defining more stringent transient time for UL sTTI operation. 

Proposal 2: RAN1 to discuss the solutions to deal with the transient time issue based on the RAN4 feedback.
4 References
[1]. Draft Report of RAN1#85
[2]. TS 36.101 V12
PAGE  

