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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]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. 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)


This contribution considers the aspects of sTTI scheduling.
2 Discussions 

In follows, the issues remaining are discussed. Some of those were already discussed via email.
Multi-sTTI scheduling


With already having dynamic scheduling between sTTI and 1ms TTI, multiple sTTI scheduling is less motivated. During the SI phase of sTTI operations, a lot of evaluation results have been provided. As the result of discussion based on the evaluation results, RAN1 decided to support 2-symbol and slot sTTI because system-level evaluation showed sTTI provides better performance in many cases. 
Similarly, to decide whether to support multi-sTTI scheduling, it should be carefully discussed how UPT performance can be improved.

Proposal 1: Multi-sTTI scheduling is not supported. 
Which DCI fields to remove from the legacy DCI
Among bit fields in the legacy DCI’s, the fields for -
CIF, Resource allocation header (resource allocation type 0 / type 1), MUST interference presence and power ratio, aperiodic ZP-CSI-RS, SRS-related ones, second TB related ones can be removed for sTTI operations. Also, the following can be considered to be removed in sDCI. 

· frequency hopping flag
- 2-symbol sTTI is not proper use frequency hopping in UL data transmission. So, we don’t need this bit field to indicate whether frequency hopping is used for sPUSCH.

· UL index, DAI

- This bit fields are used for TDD system in legacy LTE. It means, these fields may not be needed for 2-symbol sTTI. For slot sTTI, these fields can be considered. 
Which bit fields to be added to sDCI

For sDCI design, DMRS position/presence (1 bit for DL, variable bits for UL according to UL DMRS position cases), ARI (2 bit) for DL, DL/UL sDCI flag (1 bit), sPDCCH resource reuse (1 bit) for DL, HARQ process ID (maybe 4 bits) and RV (2 bits) for UL can be considered to add to sDCI.

Observation 1: Whether a certain bit field is not necessary needs further discussion.
Align the payload size for DL sDCI1 and UL sDCI1 for sPDSCH/sPUSCH scheduling
Similar to the case between DCI format 0 and 1A, the same size of sDCI for DL and UL may be helpful to reduce UE’s blind detection. There will be several formats of sDCI for DL and UL. So, after seeing the sDCI formats, this can be discussed whether to support the same size of sDCI for DL and UL.
Proposal 2: Discuss whether to support the same size of sDCI for DL and UL after determination of the sDCI formats.
3 Conclusions
In this contribution, the aspects of sTTI scheduling mechanism are discussed. The summary is as below.

Observation 1: Whether a certain bit field is not necessary needs further discussion.
Proposal 1: Multi-sTTI scheduling is not supported.
Proposal 2: Discuss whether to support the same size of sDCI for DL and UL after determination of the sDCI formats.
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