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Introduction 

In RAN1 #87 the following agreements were reached [2]:
· At least an UL transmission scheme without grant is supported for URLLC
· Resource may or may not be shared among one or more users 
· FFS: resource configuration details
· FFS other details of design
It is noted that the Resource allocation and management, as well as retransmission mechanisms are important aspects of grant-free transmission. In this contribution we discuss the implications of the resource assignment and propose a way forward.
Discussion
Random resource selection
When there are multiple pre-configured or pre-determined resources that can be used by the UE for grant-free access, the UE could perform random resource selection. 
For URLLC it is important that the UE can transmit as soon as it has data to transmit to achieve low latency. 
Proposal 1: It should be possible for the gNB to configure the UE to autonomously decide if it should transmit, or not, in a pre-configured resource for grant-free access.
However, grant free transmission with shared resources can lead to collision when multiple UEs transmit at the same time. Such collissions will lead to an increased delay, increased interference levels and increased energy consumption at the UE. Hence, retransmission, after collision should involve a mechanism to minimize probability of collision.
Proposal 2: Retransmissions, after collision on a pre-configured resource for grant-free transmission, should involve a mechanism to minimize probability of collision.
One means to completely avoid collission for the retransmission would be to allocate it to resources under network control. It can be noted that such allocation need not necessarily mean the resources are exclusively used by a UE, but the network would be in control over which users are sharing the resources, and could allocate the resources exclusively to a UE. Such a solution however depends on a correct detection of the initial transmission at the gNB, and that the UE is able to decode the new resource assignment.
Resource allocation for grant-free transmission
If the resources for grant-free transmission are pre-determined and not pre-configured by a gNB, then all gNBs need to reserve the same set of resources for grant-free transmission. The implication of this would be that resource grid will be unnecessarily constrained, and the resources could, in many cases, be wasted.  This would imply constraints on basic configurations aspects such as UL/DL switching, and carrier bandwidth, etc.
It is also difficult to imagine a resource configuration that would be suitable for all use cases and deployments. For instance, URLLC may require frequent allocation in time while other use cases may require higher bandwidth per resource allocation. One way to pre-configure transmission resources for UEs is to use Semi-Persistent Scheduling (SPS) so that UEs just need to wait for the next pre-configured transmissions opportunities. 

Proposal 3: The gNB should allocate resources (and not have them pre-determined) for grant-free UL transmission by means of Semi-Persistent Scheduling. 
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