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Introduction
In last RAN2 meeting, grant-free transmission was discussed and following agreements were achieved. 
	Agreements 
=>	Modelling in the MAC for grant-free will be discussed after the difference between the two schemes is better understood pending RAN1 progress.  RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS with understanding that there can be differences after input from RAN1. 
=>	RAN2 understands that to support UL SPS similar to LTE a mode of operation in which RRC configuration (with no initial PHY resources) with L1 activation/deactivation needs to be supported.  RAN2 will continue discussion on UL SPS, with LTE functionality.  
=>	A common RRC signalling can be design to allow the configuration of different UL transmissions schemes.  


According to RAN1 LS [1], there are at least two types of grant-free transmission as below. 
	· Type 1: UL data transmission without grant is only based on RRC (re)configuration without any L1 signalling 
· Type 2: UL data transmission without grant is based on both RRC configuration and L1 signalling to activation/deactivation for UL data transmission without grant
· Note: functionality of modification is achieved the L1 signalling by activation
· FFS: Type 3: UL data transmission without grant is based on RRC configuration, and allows L1 signalling to modify some parameters configured by RRC but no L1 signalling for activation



For type-2, according to RAN2 progress (marked in grey), the scheme is similar as UL SPS scheme in LTE. For type-1, it is still open and not yet discussed in RAN2. 
This contribution gives our understanding on type-1 grant-free transmission from RAN2 model perspective. 
Discussion
· Characteristics
According to RAN1 progress, Table-1 gives our understanding on the characteristics of grant-free transmission.
Table-1	Similar functionality in NR/LTE
	Characteristics of grant-free transmission
	Similar functionality in NR

	1/ Async HARQ operation
	Dynamic scheduling or SPS operation

	2/ Semi-static resource configuration
	SPS resource allocation

	3/ K repetitions for one transmission
	NB-IOT/eMTC SPS transmission

	4/ L1 activation model
	SPS activation model

	5/ RRC configuration model
	Pre-allocated grant in RRC dedicated signaling, which is used for RACH-less HO in LTE

	6/ shared resource across UEs
	New functionality

	7/ target: reduce/skip UL scheduling latency
	One motivation for NR SPS  



· Activation model of type-1 transmission (i.e. RRC control)
The model is similar to the pre-allocated grant and transmission operation which is introduced by LTE RACH-less HO, which carries the L1 grant in RRC signaling. In general, the operation is similar as SPS operation, but there are two issues especially for the RRC configuration model compared to the SPS operation as below, and the Figure-1 gives one example. 
· Issue 1: grant free resource situation during the RRC reconfiguration ambiguity period
Since the grant-free resource is allocated by network via RRC signaling, the grant-free resource is reserved in network side when network transmits the RRC signaling to UE; and UE can use the resource for transmission immediately upon receiving it successfully. The ambiguity of start time of the network side and UE side is allowed. 
· Issue 2: grant free resource occasion pattern
Although the starting point of the network and UE side can be misaligned, the grant-free transmission occasion should be calculated for alignment. For the LTE pre-allocated grant, the occasion should be kept as fix pattern for each 10ms. So for the grant-free transmission, the grant-free transmission occasion should be also kept as fix pattern within a certain period, e.g. 10ms. 


Figure-1.	Example of NR Grant-free transmission/SPS operation (RRC configuration model)
Hence, for the RRC configuration model, most characteristics are similar as SPS but the active time point and the occasion pattern restriction. 
Proposal 1: For type-1 RRC controlled grant-free transmission, the activation/deactivation model can be based on LTE pre-grant allocation scheme:
· UE actives/deactives the grant-free configuration immediately upon receiving the RRC configuration, i.e. no active time;
· The SPS pattern should be fix within a certain period (e.g.10ms).
Conclusion
According to the analysis in section 2, it is proposed that 
Proposal 1: For type-1 RRC controlled grant-free transmission, the activation/deactivation model can be based on LTE pre-grant allocation scheme:
· UE actives/deactives the grant-free configuration immediately upon receiving the RRC configuration, i.e. no active time;
· The SPS pattern should be fix within a certain period (e.g.10ms).
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