[bookmark: OLE_LINK3][bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting#99		                                                        R2-1708486
Berlin, Germany, 21st – 25th August 2017                                                 (Revised of R2-1707063)

Source:	vivo 
Title:	Discussion on UL grant-free resource configuration
[bookmark: Source]Agenda Item:	10.3.1.8	
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Discussion
During the previous meetings, following agreements were reached regarding UL transmission without grant at RAN1 NR AH#2 and RAN2 NR AH#2 meetings.
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Agreements in RAN1 NR AH #2:
· Type of UL data transmission without grant
· 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
· 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 UL data transmission without grant, type 1 and type 2 have already been agreed, FFS type 3. 
· FFS the reliability issues for L1 signalling.
· For Type 1 UL transmission without UL grant, the RRC (re-)configuration includes at least the following
· Periodicity and offset of a resource with respect to SFN=0 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· Note: 
· one TB is mapped to a resource at least consisting of time/frequency-domain resource
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· An MCS/TBS value
· Number of repetitions K
· Power control related parameters
· FFS HARQ related parameters
· FFS if multiple resources can be configured
· For Type 2 UL transmission without UL grant
· The RRC (re-) configuration for resource and parameters includes at least the following
· Periodicity of a resource
· Power control related parameters
· At least the following additional parameters for the resource are given by L1 signalling
· Offset associated with the periodicity with respect to a timing reference indicated by L1 signalling for activation
· FFS: the timing reference 
· Time domain resource allocation 
· Frequency domain resource allocation 
· UE-specific DMRS configuration
· An MCS/TBS value
· Note: 
· one TB is mapped to one resource 
· RAN1 will not introduce specific resource allocation and DMRS configuration for UL data transmission without grant separate from UL data transmission with UL grant within the Rel.15 WI
· FFS multiple resources can be configured
· FFS HARQ related parameters
· FFS whether number of repetitions K is configured by RRC signalling and/or indicated by L1 signalling





Agreements (RAN2 NR AH #2):
=>	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.  


[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
According to the agreements in RAN1 NR AH#2 meeting, at least two different types of UL transmission without grant are specified, type 1 and type 2. For type 1 grant-free, the configuration is only based on RRC (re)configuration without any L1 signalling, while type 2 grant-free is based on both RRC configuration and L1 signalling to activation/deactivation for UL grant-free transmission. The difference between type 1 and type 2 is at least on the point that any L1 signalling is not required for type 1. On the other hand, to some extent, type 2 is similar to LTE UL SPS at least on the point that L1 signalling is used for activation/deactivation.
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.

[bookmark: OLE_LINK18]Proposal 1: for type 1 and type 2 UL grant-free transmission, 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 type 1 and type 2 UL grant-free transmission. The proposal is summarized below.
Proposal 1: for type 1 and type 2 UL grant-free transmission, 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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