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1     Introduction
In this contribution we share our views on design principles for DL control channel for URLLC based on DL control for sTTI. We propose some issues to consider and to gain common understanding of the design requirements of DL control channel to meet the URLLC targets.   
2 DL control channel
It has been agreed that
· URLLC for LTE should target the requirement defined by ITU, i.e., 10-5 error probability in transmitting a layer 2 PDU of 32 bytes within 1 ms. Additional less stringent requirements can be considered.

· In addition to (10-5, 1ms, 32 bytes packet), URLLC for LTE should target the requirement of 10-4 error probability in transmitting a layer 2 PDU of 32 bytes within 10 ms.

To increase the reliability of grant-based data communication, the DL control channel reliability should be sufficiently high. Compared to sTTI operation, URLLC may have a smaller DCI size, and also may require higher aggregation levels (ALs). For URLLC, the data may be repeated multiple times e.g., via SPS or multi-sTTI scheduling in consecutive TTIs, and correspondingly, the reliability of SPS or multi-sTTI assignment/grant (including validation mechanism) should be high enough.
To meet the reliability and latency requirements of URLLC, assuming a similar CCE size for URLLC as sCCE (i.e., 4 or 6 RBs, sCCE design reuse), the control decoding candidates should be distributed in a TTI with proper AL. For sTTI operation, control decoding candidate distribution amongst ALs is configured via RRC. For URLLC, depending on the supported ALs and number of blind decodes, a more dynamic approach than RRC may be needed. We propose to discuss the following aspects to gain a common understanding of the design requirements of DL control channel to meet the URLLC targets (including how control decoding candidates are distributed):
Proposal: Discuss the following
(a) Can a UE be RRC configured for more than one URLLC (latency, reliability) target
(b) In a 2/3 OS sTTI (assuming 2/3 OS is supported for URLLC),

a. can a UE also monitor sDCI for LTE-sTTI service in addition to the DCI corresponding to URLCC service 
b. what would be the maximum number of blind decodes a URLLC UE can perform per sTTI? Does the maximum number depend on different (latency, reliability) requirements?

