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Introduction
	In RAN1#85:  the following conclusion is reached [1]
· Further discussion during the WI phase (if WI is approved) regarding the single-level DCI vs. two-level DCI considering aspects such as overhead, complexity, potential scheduling restriction, search space design, the corresponding performance, impact of different TTI lengths (if any), etc.

In RAN#72 Buson,  the WI is approved.


In this paper we have some observation and proposals on the DCI design for shortened TTI SPS operation, which on the other hand impact on DCI design for shortened TTI.

Some observations and proposals
The working assumption for shortened TTI in work item stage is to support 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH, although down-selection is not precluded.  [1]
Considering SPS could be configured for shortened TTI resources, there are new requirements for sTTI gratuity SPS configuration and activation in both RAN1 and RAN2, since we may not limit the case that only one sTTI should be allocated for SPS. Thus, the SPS configuration and activation for shortened TTI need be further studied.

SPS configuration and activation for shortened TTI.
There are several mechanism options for SPS configuration and activation for shortened TTI, here we take the DL SPS as an example:
· One option is that higher layer configure the detail sTTI number and sequence for the SPS subframe in RRC message and lower layer follows the legacy way for activation.
· A second one is that higher layer configuring as legacy way, however, it is the eNB scheduler to decide whether and which sTTI(s) is (are) activated.
· The third is higher layer configure a reference sTTI resource indication and eNB scheduler decide which sTTI(s) is(are) activated, the number of sTTI activated could be the same as the reference sTTI or a little different with the reference the SPS configuration signallling, as in figure 1:

[image: ]
[bookmark: _GoBack]Figure1: sTTI(s) activated by DCI for a given SPS configuration

The first option may need many bits to indicate the detail configuration and it is not flexible for sTTI scheduling. The second one is very flexible however eNB may activate improper number of sTTIs since it is not expected to know what service UE is doing and the activation sTTI resouces seems without instruction. In the third mechanism option, a slight modification for SPS higher layer indication is enough for the introduction of shortened sTTI and provides more flexibility for sTTI scheduling when activating SPS since DCI could be used to activate and deactivate sTTI resources for a SPS configured UE. The actual activated sTTI(s) could be the same number as indicated by SPS configuration signaling, however, which sTTI(s) activated in the SPS subframe could be flexibly scheduled by the DCI. Further, the number of sTTIs could also be slightly different with the configured, which brings more flexibility for eNB scheduling. Other options which is not included in this paper is also open for discussion, but anyway the sTTIs activation in a SPS subframe should be not be transparent to RAN1.
Observation 1:   SPS configuration and activation for sTTI resources need be further considered in shortened TTI work item.
Proposal 1:  
· RAN1 should decide the sTTIs scheduled for activation of a given SPS configuration.

DCI design consideration for SPS with sTTI scheduling
In early release, after SPS is configured, the SPS should be further activated by the SPS-RNTI scrambled DCI, when a given UE is scheduled. However, the activation is by subframe gratuity since sTTI is not introduced.
Therefore, after the shortened TTI WI is approved in RAN72, RAN1 need consider a sTTI gratuity activation for SPS configuration, and we do not suggest to leave it to RAN2 only.
Since the control channel design for shortened TTI is on discussing and the DCI design is still open for discussion, we suggest RAN1 to consider the activation of sTTI based SPS in the new DCI format. Furthermore, if the activation information need to be considered and it should be added to the slow DCI, if it is agreed, for the shortened TTI control channel design.

Proposal 2:
· The activation information of sTTI based SPS is suggested be added to the slow DCI if two-level DCI is agreed.

Conclusions
In this contribution we provide our views on DCI design consideration for sTTI with SPS configuration, the observations and proposals are summarized as follows:
Observation1:  SPS configuration and activation for sTTI resources need be further considered in shortened TTI work item.
Proposal 1:  RAN1 should decide detail sTTI resources for activation of a given SPS configuration.
Proposal 2:  The activation information of sTTI based SPS is suggested be added to the slow DCI if two-level DCI is agreed.
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