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Introduction
In RAN1 #86 meeting, terminologies and definitions on the MA physical resource, MA signature and MA resource are agreed as follows: 
Agreements:
· A MA physical resource for “grant-free” UL transmission is comprised of a time-frequency block
· Note: spatial dimension is not considered as a physical resource in this context
· A MA resource is comprised of a MA physical resource and a MA signature, where a MA signature includes at least one of the following:
· Codebook/Codeword
· Sequence
· Interleaver and/or mapping pattern
· Demodulation reference signal
· Preamble
· Spatial-dimension
· Power-dimension
· Others are not precluded
· Details on MA physical resource and MA signature resource FFS 
Agreements:
· At least the following options for “autonomous/grant-free/contention based” UL transmission should be studied
· Opt. 1: a UE performs random resource selection 
· Details FFS
· Opt. 2: a UE’s resource is pre-configured by eNB or pre-determined
· Details FFS
· Other options are not precluded 
In addition, the scopes of study for MA are discussed as follow: 
Agreements:
· Continue study at least the following: 
· Handling of  potential collisions of MA signatures
· Retransmission/repetition and potential combining, e.g. HARQ
· Potential link adaptation, e.g. MCS/signature re-assigning
· Relationship between grant-free and grant-based transmissions and associated UE behavior
· Advanced receiver capabilities including complexity analysis
Based on the agreement, we discuss general procedure of grant-free MA for configuring MA resource including MA physical resource and MA signature and mode transmission of grant-free/grant-based MA in the following. 
General procedure for grant-free MA 
Grant-free MA can be introduced for several purposes, e.g. to reduce UL grant signalling overhead in case of massive UE distribution with small size of data transmission, to reduce latency until UE has chance to access the medium to transmit data, or to improve energy efficiency by simplifying the number of message transactions. If a specific application adopts grant-free MA, default or fall-back mode operation should be grant-based. 
After performing initial access procedure, eNB may configure grant-free MA to UE and the essential information to be pre-configured for grant-free MA is MA physical resource and MA signature information: 
· MA physical resource(time-frequency block) : where grant-free MA is allowed 
· MA signature pool: a set of MA signature that UE can use/select for its UL transmission on the configured MA physical resource 
There can be multiple MA physical resource in a system. The size of MA physical resource size can be different, which can be determined by the traffic load, payload size that can be transmitted on it. In other words, payload size and MCS can be decided per MA physical resource. In addition, the number of UEs who can access per specific MA physical resource can be different. Multiple MA physical resources can be pre-configured to a UE and corresponding MA signature pool per MA physical resource and paired DM-RS pool information should also be informed. Within the pre-configured MA physical resource, UE has a freedom to select MA physical resource at each transmission instance and also UE choose a MA signature within a pre-configured MA signature pool. 
Above listed information can be signalled via higher layer signalling and it may not be clear what exact instance a UE can start grant-free MA in a pre-configured MA physical resource. Therefore, we consider additional physical control signalling about the starting instance of grant-free MA, which we call it activation(confirmation)/de-activation/re-configuration signalling. Activation indicates specific timing instance when the grant-free MA is allowed with the pre-configuration and confirmation has the similar meaning that the system does not change MA resource configurations. De-activation indicates that the grant-free MA is not allowed for certain duration, possibly during the DCI monitoring window. Re-configuration means that the MA resource configuration is changed and it informs UEs to get MA resource configuration information and corresponding control signalling information can also be provided. 
We define DCI monitoring window for grant-free MA in order for UEs to monitor the DCI to check whether the configuration of the grant-free MA is updated or not: the system may de-activate grant-free operation of UEs due to severe contamination caused by collisions or several reasons, or the system may reconfigure the MA resources. DCI monitoring window for grant-free MA indicates that UEs under grant-free MA mode should receive DCI containing information on the grant-free MA which is periodically transmitted. This activation(confirmation)/de-activation/re-configuration signalling is transmitted every DCI monitoring window. 
Mode transition from grant-free to grant-based MA and vice versa can be supported based on a specific condition. For example, when the successive decoding failure happens in grant-free MA, UE may request grant-based mode of operation by transmitting SR (Scheduling Request)/BSR(Buffer Status Report). On the other hand, eNB may command a specific UE or whole system to transit grant-based mode operation. In order to support this eNB triggered transition, ACK/NACK signalling mechanism should be enabled which is described in details in [1] and there should be a mean to identify which UE fails data decoding. 

Summary
In this document, we described general procedure for grant-free MA including MA resource configuration and activation/de-activation/reconfiguration signalling. In addition, mode transition from grant-free to grant-based MA and vice versa can be supported and the transition can be triggered by UE or system. Details of grant-free MA procedure should be further studied.
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