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1 Introduction

Introduction of the URLLC feature will require that a logical channel used to support URLLC be configured with attributes that identify it as having latency and reliability requirements suitable for URLLC. This includes the need for configuring SPS and SR resources that occur with a periodicity appropriate for the delay requirements of URLLC based services. In addition, applications that require the use of SPS with URLLC may have quite different requirements regarding the length of time for which they are active (transmitting/receiving payload) and therefore the enabling/disabling of their corresponding SPS resources should be performed with minimum delay and using a minimum of control plane signaling bandwidth.
2 Discussion
A UE with a logical channel configured for URLLC should be allocated a SPS resource that has a periodicity appropriate for URLLC based service. The introduction of sTTI involves modifying the legacy semiPersistSchedIntervalDL and semiPersistSchedIntervalUL parameters (see extract from 36.331 below) to be in terms of sTTI when a logical channel is configured for sTTI. This is seen to be sufficient for supporting sTTI based URLLC service.  
semiPersistSchedIntervalDL

Semi-persistent scheduling interval in downlink, see TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, the UE shall round this parameter down to the nearest integer (of 10 sub-frames), e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.
Proposal 1: The SPS scheduling interval supported by the legacy semiPersistSchedIntervalDL and semiPersistSchedIntervalUL parameters defined in terms of sTTI are suitable for supporting SPS with URLLC. 
A UE with a logical channel configured for sTTI based URLLC should be allocated a SPUCCH resource that has a periodicity appropriate for URLLC based service. The SR Periodicity range supported by the legacy sr-ConfigIndex parameter (see 36.331 and Table 10.1.5-1 extracted from 36.213 below) supports a range of SR periodicity that is seen to be sufficient for sTTI based URLLC. 
Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration
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Proposal 2: The SR Periodicity range supported by the legacy sr-ConfigIndex parameter supports a range of SR periodicity suitable for URLLC.
Applications that require the use of SPS with URLLC may be quite different regarding the length of time for which they are active (transmitting/receiving payload) on their configured resources and the time between these periods of activity (i.e. a wide range of duty cycles may be needed). The enabling/disabling of these resources should be performed with minimum delay and using a minimum of control plane signaling bandwidth. As such, the legacy approach of using of RRC signaling to configure and DCI based signaling to enable/disable the use of configured radio resources is seen as continuing to be a suitable and sufficient method for supporting applications that use SPS with URLLC. There is no obvious need to support URLLC based applications using new grant-free mechanisms (see [1]) due to the following:

· Grant Free Type 1 calls for the elimination of using L1 signaling to manage configured resources but there is no obvious benefit for doing so, especially considering the potential for a wide range of duty cycles associated with URLLC based services. 
· Grant Free Type 2 is essentially the same as legacy SPS.

Proposal 3: As in legacy, RRC signaling is used to configure and DCI is used to activate/release SPS resources for URLLC. 
3 Proposal
Proposal 1: The SPS scheduling interval supported by the legacy semiPersistSchedIntervalDL and semiPersistSchedIntervalUL parameters defined in terms of sTTI are suitable for supporting SPS with URLLC. 
Proposal 2: The SR Periodicity range supported by the legacy sr-ConfigIndex parameter supports a range of SR periodicity suitable for URLLC.
Proposal 3: As in legacy, RRC signaling is used to configure and DCI is used to activate/release SPS resources for URLLC.
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