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Introduction
NR shall support flexible scheduling mechanisms that enable dynamic timing relationships between control assignments and data transmission and/or HARQ timing. In addition scheduling should support resource allocation to UEs of different bandwidth capabilities. Consequently, the following agreements were reached at the past few RAN1 meetings for UL scheduling:
· For slot-based scheduling, NR specification should support the following
· UL assignment in slot N and corresponding uplink data transmission in slot N+K2
· All UEs should support K2≥1 with exact values for K2 FFS. Some UEs may support K2=0 (FFS conditions)
· Timing between UL assignment and corresponding UL data transmission is indicated by a field in the DCI from a set of values
· The set of values is configured by higher layer
· Timing(s) is (are) defined at least for the case where the timing(s) is (are) unknown to the UE
· FFS the value for the timing
Regarding resource allocation it was agreed at RAN1 #88 that, 
· NR supports both contiguous and non-contiguous resource allocation for data with CP-OFDM for both UL and DL
· FFS details for both contiguous and non-contiguous resource allocation schemes
This contribution discusses scheduling aspects that are specific to UL data transmission. A companion contribution discusses DL scheduling mechanisms [1].
Discussion
Frequency domain resource allocation
It was agreed that at least from a RAN1 perspective NR shall support 3300 or 6600 subcarriers over a maximum carrier bandwidth of 400MHz. It was also agreed that a 2-step frequency domain resource allocation is specified at least for UEs not capable of supporting the system bandwidth. The first step indicates a bandwidth a bandwidth part while the second step indicates a set of PRBs in the frequency domain. As discussed in [1] semi-static signaling of the first part is appropriate given the time delay for RF bandwidth adaptation. Moreover, for grant-free UL transmission both first and second part frequency resource allocation may be semi-statically configured.
Proposal: for UEs not supporting the carrier bandwidth, the bandwidth part and frequency domain resource blocks within the indicated bandwidth part for grant-free UL transmission are semi-statically configured by higher layer signaling.
A UE may be configured to transmit in the UL using either CP-OFDM or DFT-S-OFDM. To benefit from the low PAPR offered by DFT-S-OFDM a contiguous resource allocation scheme is required. LTE Type 2 resource allocation should be a starting point for NR UL. LTE Type 0 resource allocation can be a starting point for CP-OFDM resource allocation as it allows non-contiguous resource allocation. The size of the RBG should depend on the size of the bandwidth part and may be common to both DL and UL CP-OFDM transmission.
Proposal: LTE resource allocation Type 0 and Type1 should be considered for NR UL scheduling. 

Timing relationships and resource allocation
For grant-based scheduling, the timing relationship between an UL grant reception and the corresponding PUSCH transmission can be signaled by a DCI field. This DCI field can indicate one out of a set of semi-statically configured values.

For grant-free UL transmission a UE is semi-statically configured by RRC signaling with one or more PUSCH resource(s). For the general case of contention-based access, the gNB expects a possible collision on a shared resource. A UE configured with a PUSCH resource does not transmit if it does not have data in its buffer. Therefore, the gNB shall monitor for positive transmission or DTX on a shared resource. 

With this mode of operation there is no need for L1 signaling to activate a RRC-signaled grant-free resource.  Once RRC signaling of a grant-free configuration is transmitted, the gNB should be ready to receive PUSCH on the first valid grant-free occasion after the RRC configuration. There is no ambiguity issue as the gNB anyway has to perform DTX detection on shared resources.

Observation: L1 signaling for activating a grant-free resource is not needed on top of RRC configuration.

Proposal: upon detection of an RRC (re)configuration of a grant-free resource, a UE may transmit UL data in the first valid grant-free occasion after RRC reconfiguration is complete. 
Conclusion
This contribution looked into specific scheduling aspects that are unique to UL data transmission. The conclusions are as follows
· Proposal 1: for UEs not supporting the carrier bandwidth, the bandwidth part and frequency domain resource blocks within the indicated bandwidth part for grant-free UL transmission are semi-statically configured by higher layer signaling.
· Proposal 2: LTE resource allocation Type 0 and Type1 should be considered for NR UL scheduling. 
· Observation: L1 signaling for activating a grant-free resource is not needed on top of RRC configuration. 
· Proposal 3: upon detection of an RRC (re)configuration of a grant-free resource, a UE may transmit UL data in the first valid grant-free occasion after RRC reconfiguration is complete.
References
[1]. [bookmark: _Ref481506070]R1-1707508, “NR DL scheduling mechanism”, CATT, RAN1 #89 

