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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 
Discussion on MA resource and MA signature 
According to the agreements, MA resource is comprised of a MA physical resource and a MA signature and there can be multiple options for resource selection way, i.e. random resource selection or pre-configured/pre-determined. However, current statements are not that clear enough, which one can be selected randomly or pre-configured/pre-determined, whether MA physical resource or MA signature. In our view, MA signature can be randomly selected in a given pre-configured MA signature pool, i.e. a set of MA signature. Similarly, MA physical resource pool, i.e. a set of MA physical resources can be pre-configured and UE may select the MA physical resource for its UL transmission. Details on the configuration of MA physical resource and MA signature are elaborated in our companion document [1]. On the other hand, in terms of system flexibility, it seems not a good design choice that MA physical resource or MA signature is pre-determined by the specification.
In our view, a set of MA physical resource and corresponding MA signature are pre-configured to UE and UE should have a freedom to select its MA signature when to transmit UL data in a given MA physical resource. Surely, UE can choose MA physical resource within a pre-configured set of MA physical resource. On the other hand, referring to the agreement, there can be the other option in terms of MA physical resource selection method, in which the MA physical resource and MA signature are pre-configured by eNB and UE does not seem to have any option to choose MA physical resource/MA signature for its UL transmission. With this design option, an MA signature can be assigned to a specific UE semi-statically and collisions of MA signature can be avoided by assigning different MA signature per UE as long as MA signature design support enough number of signatures to separate multiple UEs. However, it may not be proper to support massive number of UEs due to limited number of MA signatures with a reasonable cross-correlation performance. We consider that random resource selection mechanism within pre-configured MA resource (e.g. a set of MA physical resource and MA signature) is more appropriate to support grant-free MA for larger number of UEs with proper coordination on the MA signature and MA signature selection rules/feedback mechanism as described in our companion document [2]. 
Proposal 1: MA physical resource and MA signature selection manner, and their combinations and corresponding UE behaviours should be further studied. 

In the following, we discuss on the MA physical resource. When configuring MA physical resource, size of resource unit should be accounted and we consider basic unit of MA physical resource for gran-free MA, namely CRU(Contention Resource Unit). Based on this CRU, DM-RS pattern and its extension, MA signature to resource mapping should be decided. MA physical resource is composed by one or multiple of CRU and the size of MA physical resource can be determined by the payload size. If the traffic is arrived with larger payload size in general, then the system may assign large size of MA physical resource and if the payload size is small, then system can adjust the MA physical resource size. On the other hand, each MA physical resource is pre-configured assuming a specific MCS and the applicable MCS per MA physical resource should be signalled to UE as well. Multiple types of MA physical resource per MCS can be configured to a single UE. The amount of MA physical resource can be adjusted by UE triggered signals, e.g. SR/BSR. 
Proposal 2: In grant-free MA, basic unit of MA physical resource should be considered and DM-RS pattern, MA signature to resource mapping should be based on it. 
Conclusion
In this paper, we discuss on MA resource, more specifically MA physical resource and MA signature and their combinations and corresponding resource selection way. We propose as follows: 
[bookmark: _GoBack]Proposal 1: MA physical resource and MA signature selection manner, and their combinations and corresponding UE behaviours should be further studied. 
Proposal 2: In grant-free MA, basic unit of MA physical resource should be considered and DM-RS pattern, MA signature mapping should be based on it. 
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