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1 Introduction
At RAN1#86bis meeting, a sTTI scheduling options were agreed as follows [1].

	Agreement
· Select a sTTI scheduling scheme among the following candidates for each sTTI length

· Single level DCI 
· RRC configuration of sPDCCH search space and/or sPDCCH frequency region

· UE-specific information in sDCI related to sPDSCH/sPUSCH
· Two level DCI 
· RRC configuration may or may not at least partially indicate sPDCCH frequency region/search space for some of the variants described below

· variant 1
· Slow DCI: non UE-specific information in PDCCH 

· Fast DCI: UE-specific information in sDCI
· variant 2
· Slow DCI: UE-specific information in PDCCH

· Fast DCI: UE-specific information in sDCI
· variant 3
· Slow DCI: UE-specific information in PDCCH and/or sPDCCH

· Fast DCI: UE-specific information in sDCI
· Note: the sTTI scheduling scheme may be the same or different for different sTTI length

· FFS how to reduce the payload of sDCI/DCI messages for sTTI operation

· FFS support of multi-sTTI scheduling
· Additional L1 signaling related to sTTI operation can be considered


In this contribution, we discuss DCI design for shortened TTI.
2 Discussion
2.1 sTTI scheduling
Although a multiple sTTI scheduling may be beneficial for reduction of scheduling overhead, it will reduce a scheduling flexibility. For the purpose of latency reduction, a single sTTI scheduling is considered as a baseline. The multiple sTTI scheduling needs further study taking into account a dynamic switching between sTTI and 1ms TTI operations.
Proposal 1: A single sTTI scheduling is considered as a baseline.

For the sTTI operation, the number of blind decoding for sPDCCH, i.e. DCI1, will be increased within a subframe compared to 1ms operation. For two-level DCI design, a slow DCI (DCI2) can be used for indicating information for relaxing the number of BD. As such information, the slow DCI indicates a frequency resource for sPDCCH. If the frequency resource for sPDCCH is configured by only higher layer, the resource cannot be changed depending on network scheduling. If a UE operating sTTI needs to be configured with relatively wide frequency resource considering flexibility for a FDM of sPDCCH and legacy PDCCH within a subframe, the number of BD for sPDCCH will be increased. Therefore the frequency resource for sPDCCH should be indicated by the slow DCI in PDCCH region in order to avoid extra BD. In addition, even in the case of the dynamic indication via a slow DCI, the RRC configuration can partially indicate the frequency resource for sPDCCH in order to relax the signalling overhead.
Especially the two-level DCI design is beneficial for 2-symbol sTTI. On the other hand, for 1-slot sTTI, since the BD overhead is not so significant compared to 2-symbol sTTI, single-level DCI design can be considered.

Proposal 2: The two-level DCI design is supported for at least 2-symbol sTTI.

Proposal 3: The frequency resource for sPDCCH is indicated by a slow DCI in PDCCH region, among a resource set configured by higher layer.

RAN1 agreed as options that the slow DCI contains non UE-specific information or UE-specific information. Given that the frequency resource for sPDCCH is shared by a group of UEs capable of sTTI transmission in common with EPDCCH, the resource indication can be common information for the grouped UEs and transmitted as non UE-specific information. If the slow DCI contains only non UE-specific information, it can be transmitted as a UE-group common control channel from the signalling overhead perspective. A PDCCH including such slow DCI can be scrambled by a new RNTI for sTTI transmission, and mapped in a common search space as in eIMTA. Moreover, the slow DCI is defined to the same size as legacy DCI format, e.g. DCI format 0/1A, in order not to increase UE complexity in blind decoding for the slow DCI.

Proposal 4: A slow DCI is carried via PDCCH with new RNTI in a UE group specific manner if the slow DCI contains only non UE-specific information.

Proposal 5: A slow DCI is defined to the same size as legacy DCI format.

3 Conclusion
In this contribution, we discussed sPDCCH for a shortened TTI transmission, where our proposals are summarized as below:
Proposal 1: A single sTTI scheduling is considered as a baseline.

Proposal 2: The two-level DCI design is supported for at least 2-symbol sTTI.

Proposal 3: The frequency resource for sPDCCH is indicated by a slow DCI in PDCCH region, among a resource set configured by higher layer.

Proposal 4: A slow DCI is carried via PDCCH with new RNTI in a UE group specific manner if the slow DCI contains only non UE-specific information.

Proposal 5: A slow DCI is defined to the same size as legacy DCI format.
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