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1. Discussion
During the previous meetings, following agreements were reached regarding UL transmission without grant and UL SPS at RAN1 #89 and RAN2 #98 meetings.
Agreements (RAN1 #89):
· If network configures, UL data transmission without UL grant can be performed after semi-static resource configuration in RRC without L1 signalling 
· If network configures, L1 signaling for activation/deactivation and/or modification on parameters for UL data transmission without UL grant can be applied
· RAN1is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.
· Prepare draft LS to RAN2 in R1-1709745 to inform above agreements 


Agreements (RAN2 #98):
· 1. In NR, when the UE is configured with SPS, the UE should always skip SPS grant if there is no data to transmit, i.e., Skipping SPS grant is mandated in NR regardless of SPS periodicity.
· 2. LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.
· 3. FFS is multiple SPS is supported for duplication or to support different numerologies
· 4. Implicit release of UL SPS resources is not supported



[bookmark: OLE_LINK16]In this contribution, we discuss and provide our views on the configuration for UL grant-free transmission.

2. [bookmark: OLE_LINK34]Discussion

2.1 Determination of UL grant-free transmission occasion
To support diverse applications in NR, flexible resource configuration needs to be considered for UL grant-free transmission. For example, in Figure 1, due to the low latency requirement, an URLLC packet may be transmitted with partial symbols within a slot for legacy subcarrier spacing, i.e. 15 kHz, or with slot for higher subcarrier spacing, e.g 60 kHz. Furthermore, resources for UL grant-free transmission needs to be configured with a small interval, e.g. less a slot. As shown in Figure 1, each UL grant-free transmission instance has a duration of slot=0.25ms for SCS=60 kHz. The configured transmission interval for UL grant-free is 2 slots for SCS=60 kHz. Note that it is not necessary that UL grant-free transmission happens at each transmission occasion.
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[bookmark: OLE_LINK29]Figure 1: Examples of resource configuration for UL grant-free transmission in time-domain

Based on similar framework to UL SPS, the position in time-domain for UL grant-free transmission can be configured through the following general expression. 
Grant_free_Tx_position = [Start_position + start_offset + interval * N] mod max_counter_num
Where the parameters/variables in the expression are explained as follows
· Start_position: To indicate the starting time configured for UL grant-free transmission, the related parameters including system frame number (SFN) and/or subframe index may need to be configured to UE. The starting time related parameters can be configured in form of absolute timing, offset to reference timing. If starting time related parameters are not indicated in the resource configuration, default values can be used to determine the start position of UL grant-free transmission.
· Start_offset: An offset parameter can be configured for UL grant-free transmission to indicate the location of the starting timing in form of slot or symbol within a subframe. For example, if URLLC traffic is configured to transmit through short TTI with higher SCS, the start offset within a subframe is based on the number of slots. While URLLC traffic is configured to transmit through symbol(s), e.g. mini-slot, the start offset is determined based on the number of symbols within a subframe. 
· Interval: the transmission occasion of UL grant-free can be set at intervals of one or more symbol/slot/subframe. Note that in order to satisfy the low latency requirement, very short periodicity of transmission occasion, e.g. at intervals of symbols or slots needs to be supported. The interval parameter can be configured in unit of time or number of symbol/slot/subframe.
· max_counter_num: a fixed parameter to ensure the UL grant-free transmission timing does not exceed the maximum number of system frame or subframe.

Proposal 1: To enable UL grant-free transmission based on UL SPS framework, the related parameters including starting time, offset within a subframe, and transmission interval, need to be considered to determine the UL grant-free transmission occasion.	

3. Conclusion
In this contribution, we discussed the general method to determine the transmission occasion for UL grant-free transmission based on UL SPS framework. The proposal is summarized below.
[bookmark: _GoBack]Proposal 1: To enable UL grant-free transmission based on UL SPS framework, the related parameters including starting time, offset within a subframe, and transmission interval, need to be considered to determine the UL grant-free transmission occasion.
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