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1	Introduction
The following were agreed in RAN2 #97bis, RAN2 #98 and NR AH#2 for SPS/Grant-free UL transmission:
=>	From RAN2 point of view it would be beneficial to be able to share “SPS/grant free” UL resources amongst different UE.  Mechanism to identify the UE for collision resolution purpose may be needed.   The details can be discussed in RAN1.  

Agreements 
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 

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.  

Agreements:
1. As in LTE SPS UL, retransmission for SPS UL transmission are based only on UL dynamic grant

In RAN1 #89, RAN1 NR AH#2, RAN1 #90 and RAN1 NR AH#3, the following were agreed for SPS/grant-free:
	Agreements:
· 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
· RAN1 is discussing whether the mechanism to distinguish UL SPS and UL data transmission without UL grant is necessary.



	Agreements:
· 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:
· Support using MAC CE as an acknowledgement for L1 signalling for activation/deactivation of Type 2 UL transmission without grant (similar/same behaviour as in LTE SPS).
· Regarding the RV determination for K repetitions including the initial transmission, further study following options including possible down-selection:
· For Type 1:
· Option 1: Fixed to
· 1-1: a single value
· 1-2: a RV pattern  
· Option 2: RRC configured
· 2-1: a single value
· 2-2: a RV pattern  
· For Type 2:
· Option 1: Same as Type 1
· Option 2: Based on the L1 signalling
· Repetition number K for Type 2 UL transmission without grant is down-selected from the following:
· Option 1: Only RRC signalling
· Option 2: Combination of RRC + L1 activation signalling
· At least when an UL grant is used for retransmissions of Type 1 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed.
· FFS how to determine the RNTI.
· For Type 2 UL transmission without UL grant, different RNTI from the RNTI for UL transmission with grant is needed for activation/deactivation and at least for re-transmission.
· FFS how to determine the RNTI. 




	Agreements:
· Type 3 UL transmission without UL grant is not supported in Rel.15.

Agreements:
1. The design for Type 1 and Type 2 UL transmission without UL grant is based on both slot and  mini-slot based tx (at least 7, 4, and 2 OFDM symbols for Dec. 2017)
1. FFS BWP related information for frequency domain resource allocation

Agreements:
· Multiple resource configurations for UL tx without UL grant can be configured to a UE 
· For UL tx without UL grant, the same resource configuration is used for K repetitions for a TB including the initial transmission




In this contribution, we discuss the possibility of a unified Type 1 and Type 2 Grant-free operation.
2	Discussion
2.1	Unified SPS and Grant-Free operation
It has been agreed in previous RAN1 meetings, both RRC configured semi-static resource and L1 signalling for activation/deactivation/modification will be supported, with Type 1 corresponds to RRC configures resources without L1 signalling and Type 2 corresponds to LTE type of SPS where RRC only configures periodicity but the resource allocation is done via L1 signalling.  Type 3 is not supported for Rel-15. 
[bookmark: _GoBack]Besides, it was agreed to use a different RNTI from the RNTI for UL transmission with grant for grant-free retransmissions. In LTE, SPS C-RNTI is used for retransmission of TBs with SPS grant and configured by RRC. Same explicit configuration should be applied to Type 1 and Type 2 grant-free operation as well to avoid complicating gNB RNTI allocation. Since RAN1 agreed no activation needed for type 1, the RRC configured resource should be usable immediately upon configuration. 
Proposal 1: Unified solution for Type 1 and Type 2 operation is supported with resource allocation optionally configured via RRC signalling.
Proposal 2: SPS C-RNTI is configured via RRC signalling as in LTE for both Type 1 and Type 2 operation.
Proposal 3: Type 1 resource configured by RRC is usable immediately upon configuration.
It was agreed in the previous RAN2 meetings that “LCP is performed the same regardless whether the grant is dynamic or SPS” and it is FFS if other parameters are required (e.g. transmission mode) is taken into account for LCH restriction. Furthermore, it was also agreed “RAN2 will aim to have a unified MAC operation for common functionalities between grant-free and UL SPS”. As long as the LCHs can use the grants based on the configured restriction regardless of which parameters are used, we do not see a need to distinguish whether the grant is configured via RRC or signalled via L1. HARQ operation could be unified as well without distinguishing the grant is dynamic or SPS apart from the UL skipping part which can be configured for dynamic scheduling. 
On the open issue listed on the AI on “HARQ and transmissions aspects (e.g. HARQ identification with and without repetition, how to handle new data transmission on SPS occasions and retransmissions)”, we understood HARQ process ID and RV derivation can be left to RAN1 to decide which is already under discussion there.
Proposal 4: Both Type 1 and Type 2 grants are referred as “configured grant” in MAC.
Proposal 5: LCP is performed the same regardless whether the grant is configured via RRC or via L1 signalling.
Proposal 6: HARQ is performed the same regardless whether the grant is configured via RRC or via L1 signalling. 
Besides, whether the resource is shared by multiple UEs can be transparent to the UE as well regarding to LCP and HARQ. Same resource with different preamble/DMRS can be configured/signalled to different UEs, but that would not be visible to MAC.
 Proposal 7: Whether the resources is shared among multiple UEs is transparent to MAC.
3	Conclusion
We discussed the remaining issues for SPS/grant-free operation without the following proposals proposed:
Proposal 1: Unified solution for Type 1 and Type 2 operation is supported with resource allocation optionally configured via RRC signalling.
Proposal 2: SPS C-RNTI is configured via RRC signalling as in LTE for both Type 1 and Type 2 operation.
Proposal 3: Type 1 resource configured by RRC is usable immediately upon configuration.
Proposal 4: Both Type 1 and Type 2 grants are referred as “configured grant” in MAC.
Proposal 5: LCP is performed the same regardless whether the grant is configured via RRC or via L1 signalling.
Proposal 6: HARQ is performed the same regardless whether the grant is configured via RRC or via L1 signalling. 
Proposal 7: Whether the resources is shared among multiple UEs is transparent to MAC.
