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Discussion and decision
1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. The objectives of shortened TTI are as below.

	For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

Follow the recommendation made in [2] when specifying for support of transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI.

The work item should also specify base station and UE core requirements to support the above features [RAN4]

Note: The specified solutions shall preserve backwards compatibility, thus allowing operation of pre-Rel-14 UEs on the same carrier.
Note: There is no change to the system information, paging and random access procedure by this work item



Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. This contribution considers TTI shortening aspects for FS2.

2 Discussions 
Design of slot TTI in FS2

In the legacy TDD UL/DL configurations, a legacy DL subframe TTI should be used for DL slot TTIs to keep backward compatibility. Similarly, a legacy UL subframe TTI should be used for UL slot TTIs. Therefore, slot sTTI for DL and UL can be defined as following.
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Figure 1: Slot sTTI for UL and DL with modification of legacy TDD configurations
Proposal 1: A legacy DL subframe TTI should be used for DL slot TTIs while a legacy UL subframe should be used for UL slot TTIs. 
Design of sPDSCH/sPDCCH/sPUSCH/sPUCCH


The design of slot TTI is also needed for FS1. Thus, it would be good for implementation to have common ground as much as possible between FS1 and FS2 for slot TTI to make LTE specification simple. In this principle, it would be better to have common designs of sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS1 and FS2. 
Proposal 2: Designs of sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS1 and FS2 have commonality as much as possible.
New special subframe 


As shown in [3], DL performance gain by using a short TTI mainly comes from the reduced UL access delay and HARQ RTT. If new special subframes are introduced to the legacy UL/DL TDD configurations, it is obvious that overall latency could be reduced for both subframe TTI and short TTI at the cost of significant specification impacts. Time resource allocated for UL may be used for DL. However, this method in TDD will make interference by using legacy UL subframe as DL TTIs. So, when new special subframe or new DL/UL switching points is considered, both intra-cell and inter-cell interferences need to be checked. Since introducing sTTI should be considered with backward compatibility, RAN1 should consider the interference issues due to new special subframe.
Proposal 3: RAN1 should consider the interference issues due to new special subframe, if new special subframe is discussed.
3 Conclusions
In this contribution, TDD-specific issues for sTTI operations are discussed. It can be summarized as below. 
Proposal 1: A legacy DL subframe TTI should be used for DL slot TTIs while a legacy UL subframe should be used for UL slot TTIs.
Proposal 2: Designs of sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS1 and FS2 have commonality as much as possible.
Proposal 3: RAN1 should consider the interference issues due to new special subframe, if new special subframe is discussed.
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