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1. Introduction
In RAN1#86, non-orthogonal multiple access schemes were discussed and the following agreements were reached [1]: 
Agreements:
· NR should target to support UL “autonomous/grant-free/contention based” at least for mMTC
· 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

This contribution considers a basic channel structure for grant-free based multiple access especially targeting mMTC. 
2. Discussion
As discussed in [2], the initial focus of non-orthogonal multiple access schemes should be UL mMTC, where traffic is typically UL dominant and massive scale of MTC traffic is expected. In mMTC, sporadic transmission of small-size data packets with long intervals would most likely occur. In this case, grant-based transmission would be quite inefficient due to the expected huge amount of signaling overhead, and accordingly grant-free transmission is desirable. 
2.1 Blind detection of grant-free transmission
A grant-free transmission from a UE does not require dynamic scheduling grant from gNB and multiple UEs can share the same time and frequency resources. In this case, a UE can start data transmission autonomously using either randomly selected resources (Opt. 1) or pre-configure/determined resources (Opt. 2). Since the gNB does not have any prior information for the occurrence of the transmission, blind detection should be performed by gNB receiver for UE separation/identification. Due to the blind decoding nature, the complexity of detection at gNB can be high. Also, when collisions occur among multiple UEs, i.e., these UEs select or are pre-configured with same MA resources and transmit simultaneously, it is very likely that the gNB cannot decode the data from all UEs correctly. In this case, the gNB cannot obtain any detail regarding the colliding UEs. 
To tackle these issues, one option is to use preambles to facilitate the blind detection on the occurrence of grant-free transmissions. It can be expected that the complexity of preamble detection (typically correlation computation) is much lower than that of blind data detection. By proper design, preambles can be used for identifying potential collisions (e.g. energy detection) or distinguish UEs or resources when there is no collision on preamble selection under the condition that preamble sequences are mapped to UEs MA resources accordingly. In addition, preamble can be used as reference signals for channel estimation for demodulating the data.
Observation 1: Preamble is beneficial to blind detection and can be used as demodulation reference signal.
2.2 Basic channel structure
Based on the above discussions, a grant-free channel structure for NoMA based one-shot transmission scheme is proposed. Figure 1 illustrates the proposed structure. 


Figure 1 Channel structure of one-shot transmission scheme
In the proposed structure, both preamble and payload are transmitted in one shot. The transmission slot may contain the following parts: CP of the preamble (CP1), preamble, CP of the payload (CP2), payload and guard time (GT). The lengths of CP1 and CP2 are usually same and large enough to guarantee the detection accuracy for supporting operation without stringent timing alignment, i.e., RACH-free without closed-loop TA. The payload at least includes the UE ID information and a (small) data packet. 
Moreover, the mapping relationship between preamble sequences and payload contents could be preconfigured and known to both gNB and UE. In this case, by detecting a preamble, the gNB may acquire the following payload contents via the preconfigured mapping relationship: the location and size of the payload resources, the MCS of payload, the MA signature as in non-orthogonal multiple access, etc. If two or more preambles are mapped to the same payload resource, these preambles should be orthogonal or quasi-orthogonal.
Based on the above one-shot transmission channel structure, an example procedure for grant free non-orthogonal multiple access is discussed hereinafter. 
In particular, a UE transmits the selected preamble and payload using the proposed one-shot transmission scheme. If the preamble is detected by the gNB, the corresponding payload settings like MCS can be obtained according to the preconfigured mapping relationship which is used for the subsequent payload detection and decoding. Based on the results of payload detection, feedback information is sent to the UE by the gNB. If the payload is detected correctly, the feedback information should include ACK and the detected UE ID information. According to the feedback information, UE could know whether the payload has been successfully decoded or not. If retransmission is needed, UE could do a random back-off and retransmit preamble and payload. It should be noted that the preamble used in the retransmission could be different from the preamble used in the previous transmission. However, when the detected UE ID information is unmatched, which indicates a collision has happened and the UE will start a new transmission. 
Proposal 1: The channel structure of a preamble preceding a data payload and the associated procedure can be considered for grant-free transmission based on non-orthogonal multiple access.

3. Conclusion
In this contribution, a basic channel structure for one-slot transmission based on grant free non-orthogonal multiple access is discussed. In particular, based on the analysis, the following is proposed: 
Observation 1: Preamble is beneficial to blind detection and can be used as demodulation reference signal.
Proposal 1: The channel structure of a preamble preceding a data payload and the associated procedure can be considered for grant-free transmission based on non-orthogonal multiple access.
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