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Introduction
Grant-free transmission was discussed in RAN1#86 with the following agreements.
Agreement:
· 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

Definitions of MA resource, MA physical resource and MA signatures were 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

In this contribution, we give some our considerations on grant-free transmission.

Discussion
MA resource allocation
In order to support UL grant-free transmission, at least MA physical resource region(s) needs to be pre-configured by network. Furthermore, multiple MA physical resource regions can be configured associated with different parameters (e.g. MCS) to reduce the eNB detection complexity as illustrated in Figure 1. 


Figure 1: MA physical resource configuration illustration

For MA physical resource allocation, if multiple MA physical resource regions associated with different parameters (e.g. MCS) are configured, UE shall determine the candidate MA physical resource regions accordingly. Furthermore, it seems straightforward that UE can select the next available MA physical resource for initial transmission. For retransmission, a backoff time can be considered.
For MA signature allocation, there are at least two options. One option is that UE performs random selection and the other option is that UE’s MA signature is pre-configured or pre-determined. In general, it is our view that these two options are not mutual exclusive from standardization perspective, i.e. the two options can be both supported by standard.
In current LTE initial random access resource selection procedure, if RA preamble is explicitly signalled, UE shall use the preamble assigned by eNB; otherwise, UE randomly select RA preamble. The similar approach can be applied to MA signature selection for initial transmission, i.e. UE randomly select MA signature unless UE is pre-assigned a MA signature by higher layer configuration or predefined rule.

HARQ
Based on the SLS baseline results where no repetition or retransmission is assumed, it is observed that the minimum system packet drop rate is about 30% due to large coupling loss [1]. Therefore, retransmission for grant-free transmission should be considered to improve the performance. One retransmission scheme is Msg1 like scheme that there is no combining at receiver side. The other scheme is HARQ where multiple transmissions can be combined to improve the performance. It is desirable to support HARQ for grant-free transmission for at least mMTC and URLLC.
One of the key issues to support HARQ for grant-free transmission is UE identification. The purpose of UE identification is for network to identify UE in order to support physical layer combining. The UE identification transmission can be implicit or explicit. For implicit approach, the UE ID can be linked with certain MA signature. It implies that the MA signature is UE specific. For explicit approach, the UE ID is transmitted in PHY layer. The UE ID can be unique within the whole cell, or the UE ID is unique within certain MA physical resource and/or MA signature set. From overhead perspective, it is desirable that the UE ID transmitted in PHY layer is as short as possible.

Conclusion
In this contribution, MA resource allocation and HARQ for grant-free transmission are discussed. It is proposed to take the solutions into account in future study.
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