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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 

RAN1 has had email discussion on sTTI scheduling after RAN1#87 and the following agreements were made in RAN1#88. 

	1. An sPDSCH/sPUSCH is scheduled by a UE-specific sDCI1

a) sDCI1 provides all the necessary information to decode sPDSCH or transmit sPUSCH

b) Legacy DCI content is the starting point for sDCI1

c) Reduce payload size of sDCI1

i. Increase the granularity of resource block assignment 

1. FFS the applicability and granularity for each resource allocation type

ii. FFS: Jointly indicate some of the information

iii. FFS: which DCI fields to remove from the legacy DCI

iv. Other methods to decrease the sDCI1 size are not precluded

d) FFS: Align the payload size for DL sDCI1 and UL sDCI1 for sPDSCH/sPUSCH scheduling 

2. sDCI1 scheduling a single sPUSCH/sPDSCH is the baseline.

a) Support of sDCI1 scheduling multiple sPUSCH/sPDSCH is for FFS;

i. Multiple subframe scheduling for eLAA can be the starting point

3. A UE is configured with at least sPDCCH frequency resource by higher layer signaling

a) Whether sPDCCH frequency resource can be dynamically adjusted is dependent on the sDCI2 discussion

4. If sDCI2 is supported, 

a) The eNB configures one of the sTTI scheduling methods to a UE by RRC signaling:

i. Single level scheduling: UE monitors sDCI1 in every sTTI.

ii. Two-level scheduling: UE monitors sDCI1 in every sTTI and sDCI2 in legacy PDCCH region.

b) The candidates include the following information

i. Aggregation level and/or candidates of sDCI1;

ii. PRB set to sDCI1 monitoring;

iii. Activation/deactivation information of sDCI1 monitoring 

iv. TPC command

v. Note: Other candidates are not precluded



In follows, the issues remaining as FFS above are discussed.

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 following can be considered to be removed in sDCI. 

· frequency hopping flag
- 2-symbol and slot sTTI’s are 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. 
· CSI request, SRS request

- These bit fields can be delivered in the legacy DCI formats. If there is a strong motivation to introduce CSI reporting and SRS transmission with sTTI, these fields can be considered.
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.
References

[1] RP-161299, “New Work Item on shortened TTI and processing time for LTE,” RAN#72, June 2016.
[2] RP-161922, “New Work Item on shortened TTI and processing time for LTE,” RAN#73, Sept. 2016.
Page 1

