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1	Introduction
On Grant-free operation for NR, the following has been agreed in the previous RAN2 meeting [1]:
Agreements
1	NR supports an SPS scheme similar to LTE 
2	NR supports skipping UL grant scheme similar to LTE

And the following has been agreed in RAN1 #88[2]:
	Agreements:
· For UL transmission without grant,
· The resource configuration includes at least the following
· Time and frequency resources, FFS: including resources for repetitions, implicitly or explicitly
· Modulation and coding scheme(s), possibly including RV, implicitly or explicitly
· Reference signal parameters
· FFS: Details
· FFS: The number of repetitions K
· FFS: Whether multiple number of K can be configured to one UE
· FFS other parameters
· FFS: A UE may continue repetitions for a TB until one of the following conditions is met 
· An ACK is successfully received from gNB
· The number of repetitions for the TB reaches K
[bookmark: OLE_LINK1]Agreements:
· For UE configured with K repetitions for a TB transmission with/without grant, the UE can continue repetitions (FFS can be different RV versions, FFS different MCS) for the TB until one of the following conditions is met
· If an UL grant is successfully received for a slot/mini-slot for the same TB
· FFS: How to determine the grant is for the same TB
· FFS: An acknowledgement/indication of successful receiving of that TB from gNB
· The number of repetitions for that TB reaches K
· FFS: Whether it is possible to determine if the grant is for the same TB
· Note that this does not assume that UL grant is scheduled based on the slot whereas grant free allocation is based on mini-slot (vice versa)
· Note that other termination condition of repetition may apply



In this contribution, we discuss some general aspects on grant-free operation for NR.
2	Discussion
In the RAN #75, the NR WI [3] was agreed without shared resources explicitly mentioned. Besides, an SI on non-orthogonal Multiple Access for NR [4] was agreed but postponed until Q3. In the justification of the NOMA SI, it was stated “the basic multiple access scheme for NR is orthogonal for both downlink and uplink data transmissions, meaning that time and frequency physical resources of different users are not overlapped.”. On the other hand, it was agreed in RAN1 #87 that 
	Agreements:
· 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 not clear whether shared UL resource is to be covered in the NR WI or the NR WI will only focus on dedicated resource without sharing for PUSCH transmission including grant-free operation with SPS while the shared resource part is left to the SI. 
[bookmark: _GoBack]Proposal 1: Confirm that shared UL resource for multiple UEs is to be supported in NR WI.
If it is the understanding that shared UL resource should be covered in the WI, some RAN1 involvement would be needed before RAN2 can further progress. 
Several different proposals have been discussed in LTE and NR with different dedicated signalling to be used to identify the UEs, so that even if the gNB cannot decode the data part when collision happens, it can still schedule dedicated resource to the UE based on the reception of the dedicated signalling, e.g. 
1) in the context of Rel-10 SI for latency reduction, dedicated SR was proposed to be configured together with the shared resource and the UE sends them together.  The eNB can schedule dedicated resource to the UE based on the reception of the D-SR even if collision happens on PUSCH.
2) in the Rel-14 SI for latency reduction, DM-RS was proposed to identify the UEs with the conclusion that “RAN2 evaluation for contention based PUSCH transmission assumes that the eNB can always detect the DMRS resources whenever there are transmissions from UEs, but the actual performance would depend on success rate of DMRS resource detection, which should be studied by RAN1.” [5]
3) In the NR SI, preamble was proposed to identify the UE together with the shared resource with the reason that DMRS might not be reliable enough to detect the UE, esp. for URLLC [6].
From RAN2 point of view, to make the shared resource really useful without introducing too much complexity as well as extra delay when collision happens, we can start with assuming some dedicated signalling will be configured together with the shared resource and the gNB can always detect at least the dedicated signalling as concluded from the Rel-14 latency reduction SI. Then the gNB would be able to schedule dedicated resource when it decodes the dedicated signalling while not the data part on the shared resource. 
This implies that the detection requirement of the dedicated signalling shall be at the same level or better than the data detection requirement in URLLC (as low as 10-5), which could be served as the design criterion for such signalling design. It is also noted that, this detection performance shall be fulfilled by one-shot or limited shots detection to ensure low latency when configuring repeated transmission for a TB, the dedicated signalling could be detected from the beginning and the gNB can turn to scheduled transmission for transmitting this TB. Whether this detection performance is fulfilled by one-shot or with accumulated multiple repetitions should be discussed and decided in RAN1.
Proposal 2: if the understanding is shared UL resource is in the scope of NR WI, RAN2 starts with assuming some dedicated signalling is configured together with the shared resource and the gNB can always detect at least the dedicated signalling even if data signal is not detected. 
Proposal 3: It leaves to RAN1 to evaluate and decide what signalling is used to identify the UE, e.g. Dedicated-SR, DMRS, preamble etc. 
Flexible resource configuration should be supported for grant-free transmissions. The resources for the initial transmission and the repetitions/retransmissions shall be configured individually, on dedicated resources or shared resources. These options provide freedom to enable hopping based transmission, and enables to balance the resource utilization efficiency for grant-free and the harsh reliability requirement [6].
Proposal 4: The semi-static grant free allocation of dedicated versus shared resources can be flexibly configured for initial transmission and repetitions/retransmissions separately.
Regarding to retransmissions, RAN1 agreed the UE can be configured with K repetitions. Repetition could be configured to increase reliability and we should aim to design repetition operation common for both with and without grant operation from MAC point of view. It can be stopped by either ACK is received or adaptive retransmission grant is received. It is left to the gNB to schedule dedicated grant after detection of the UE. Even if the gNB failed to decode the dedicated signalling as well as the data part after all the repetitions, further retransmission with back off seems to be unlikely to meet the requirement for URLLC. Therefore, with only asynchronous HARQ the UE should not perform any non-adaptive retransmission on the shared resource unless repetition is configured. 
Proposal 5: If repetition is not configured, no non-adaptive retransmission on the shared resource from the UE.
Proposal 6: Repetition operation should be designed common for both with and without grant operation from MAC point of view.
3	Conclusion
In this contribution, we discuss some general aspects on grant-free operation for NR with the following proposals proposed:
Proposal 1: Confirm that shared UL resource for multiple UEs is to be supported in the NR WI.
If the understanding is shared UL resource is supported in NR WI,
Proposal 2: RAN2 starts with assuming some dedicated signalling is configured together with the shared resource and the gNB can always detect at least the dedicated signalling even if collision happens. 
Proposal 3: It leaves to RAN1 to evaluate what signalling is used to identify the UE, e.g. Dedicated-SR, DMRS, preamble etc. 
Proposal 4: The semi-static grant free allocation of dedicated versus shared resources can be flexibly configured for initial transmission and repetitions/retransmissions separately.
Proposal 5: If repetition is not configured, no non-adaptive retransmission on the shared resource from the UE if no feedback or further UL grant from the gNB.
Proposal 6: Repetition operation should be designed common for both with and without grant operation.
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