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1   Introduction

SPS procedure was discussed in RAN2#97bis and RAN2#98 meetings, following agreements were made [1][2]:
RAN2#97bis

-
Like in legacy LTE, at least SPS period is configured by RRC. FFS how frequency resources, MCS, etc., for SPS are provided to the UE depends on RAN1 discussion. 

-
UL skipping for dynamic grant should be configurable.  FFS if UL skipping for SPS is configurable.

-
Working assumption:  Like in LTE, DRX behaviour with SPS UL should be to restart inactivity timer when UL data is transmitted, and not to restart when SPS UL grant is not used.  This behaviour depends on outcome of DRX design.
RAN2#98

· 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.

· LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant”.

· FFS is multiple SPS is supported for duplication or to support different numerologies

· Implicit release of UL SPS resources is not supported
In addition to above, RAN1#89 reached following agreements for UL grant-free transmission [3]:

•
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.
In this paper, we discuss the progress of UL SPS and grant-free aspects accounting for latest RAN1 and RAN2 agreements.

2   Discussion
In LTE, two variants of SPS are defined- Release 8 SPS (for VoLTE) and RRC activated SPS (for RACH-less HO). The distinction between the two is that in RRC activated SPS, the starting SPS uplink grant in target cell is provided in RRC configuration itself during handover, so UE is not required to receive L1 activation command before initiating UL transmission in the configured resources. The description of the two mechanisms is provided in Table 1.
Table 1 Variants of SPS specified for LTE

	
	Release-8 SPS 
	RRC activated SPS (Release-14)

	Use case
	VoLTE
	RACH-less HO

	Direction
	Both UL and DL
	Only UL

	Configuration
	RRC 
>semiPersistSchedInterval

>numberOfConfSPS-Processes

>other info (twoInterval, implicitRelease...)
	RRC
>numberOfConfUL-Processes

>ul-SchedInterval-r14

>ul-StartSubframe-r14

>ul-Grant-r14

	Activation
	PDCCH (along with UL grant)
If PDCCH is received at subframe n, DL is activated at subframe n and UL is activated at subframe n+4
	RRC (the starting time is indicated in RRC message)

	Deactivation
	PDCCH based deactivation
	When HO is successfully completed


RAN1 is discussing grant-free transmission to support URLLC, in which UE is pre-configured with UL resources and can perform UL transmission without explicitly receiving an UL grant. The basic principle of “grant-free” seems almost identical with SPS in a sense that UL SPS transmission is performed without UL grant.

However, grant-free transmission is defined to target issues specific for URLLC data traffic, which may not be addressed by reusing the Release-8 UL SPS procedure. Following issues are identified in Release-8 SPS in relation to supporting URLLC traffic:
1) In low latency aspect, SPS requires PDCCH activation which introduces additional delay
2) In high reliability aspect, repetition would be required which is not efficiently supported in SPS

Looking at the relevant agreements made by RAN1, one can observe that the main enhancements considered  are 1) introducing RRC activated ‘grant-free’ transmission to address latency aspect and 2) supporting repetition more efficiently to address high reliability aspect. The given agreements do not have significant deviation from the LTE SPS operation model.
Based on the above understanding, following points can be noted for grant-free transmission:

1) Grant-free transmission is mainly addressing issues for UL scheduling 
2) There is no functional difference between “grant-free with L1 signaling” and Release-8 UL SPS
Even though SPS and grant-free transmission would be introduced with specific use case in mind (e.g. SPS for VoIP, uplink video streaming or uplink maintainence and grant-free for URLLC), they can be designed as a general tool box which can be configured and utilized by network for any purpose.
Observation 1 There is no functional difference between “grant-free with L1 signaling” and Release-8 UL SPS

Based on the above understanding, we suggest that only one of SPS or grant-free should be specified. This can be achieved in principle e.g. by extending SPS to allow RRC activated SPS configuration without L1 signaling (similar to RACH-less HO). All the other enhancements considered for grant-free can be incorporated within SPS framework as well. The details related to signaling mechanism can be discussed after more details on ‘grant-free’ transmission are specified by RAN1.
Proposal 1: RAN2 will specify SPS operation similar to LTE SPS for both directions (aligned with previous RAN2 agreement)
Proposal 2: Inform RAN1 that grant-free uplink transmission with L1 signaling is functionally identical with UL SPS at least in RAN2 perspective
Proposal 3: RAN2 will discuss signaling support for UL grant free transmission when more details (e.g. regarding repetition) are developed by RAN1
3   Conclusion
This paper discusses grant-free transmission aspects. Following observations and proposals are made in this paper:
Observation 1
There is no functional difference between “grant-free with L1 signaling” and Release-8 UL SPS
Proposal 1:
RAN2 will specify SPS operation similar to LTE SPS for both directions (aligned with previous RAN2 agreement)
Proposal 2:
Inform RAN1 that grant-free uplink transmission with L1 signaling is functionally identical with UL SPS at least in RAN2 perspective
Proposal 3:
RAN2 will discuss signaling support for UL grant free transmission when more details (e.g. regarding repetition) are developed by RAN1
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