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Discussion and Decision
1
Introduction
In RAN1#87, the following was agreed regarding UL transmission for URLLC [1]:

· At least an UL transmission scheme without grant is supported for URLLC

· Resource may or may not be shared among one or more users 

· FFS: resource configuration details

· FFS other details of design
And further from RAN1#89, it was agreed that [2]:
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.

Further, from RAN2 [3] the following agreement was achieved:

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.  

Based on the latest agreements from both RAN1 and RAN2, in this contribution we discuss the open issues for UL grant-free and UL SPS, especially about whether the mechanism to distinguish UL SPS and UL grant free is necessary or not. In our view, a unified SPS and UL grant-free operation is feasible.
2
Unified UL SPS and UL Grant-free Operation
As agreed in RAN1 #87, the resource for UL grant free transmission may or may not be shared among one or more users. From resource configuration point of view, this can be up to gNB configuration. To keep the flexibility, the same resource can be allocated to one or multiple UEs for UL grant free transmission including UL SPS.
Looking from the signal design point of view, the design target should be that the same format for signal transmission can be applied to both cases with shared resource pool (i.e. contention based UL transmission) and dedicated channel (i.e. non-contention based UL transmission). Then in this case, same UL transmission format for example using preamble plus data transmission [4] would be used for both cases. This may not be optimal for the case with dedicated resource (i.e. only one UE accesses certain resource), but the benefit is with such flexible solution and single concept, it is easy to switch between these two modes and no reconfiguration of signal transmission format is needed. Of course gNB can apply different receiver algorithms depending on the resource is shared or not. For example more advanced receiver can be applied in case the resource is shared between multiple UEs which is purely gNB implementation issue. 
From resource configuration point of view, as agreed in RAN1 #89 meeting, depending on gNB configuration, either RRC configured semi-static resource or L1 signalling for activation/deactivation/modification or both can be utilized. LTE SPS has L1 signalling for SPS activation and deactivation and only periodicity is configured via RRC. The addition for grant-free operation without L1 signaling is to include the information such as the frequency domain resource/MCS configuration/repetition number/RS parameters in the RRC signalling which could be optional to cover both LTE type of SPS operation and grant-free transmission without L1 signaling. To allow the possibility of only having semi-static RRC configuration for resource allocation without L1 activation/deactivation/modification, the SPS-RNTI for L1 signalling could be optional as well, as shown in Table 1. It could be left up to gNB configuration to have only RRC or L1 or both for SPS/grant-free operation.

Table 1: SPS/grant-free operation with RRC and L1 singalling

	Cases
	Resource allocation configuration
	SPS-RNTI configuration
	RRC and/or L1

	Case 1
	Yes
	Yes
	Resource allocation via RRC and can be deactivation/modified via L1

	Case 2
	Yes
	No
	Resource allocation via RRC only and cannot be modified via L1

	Case 3
	No
	Yes
	No Resource allocation via RRC, only by L1 signalling, i.e. LTE SPS


Proposal 1: Unified solution for SPS and grant-free operation including transmission signal design is supported.  

With unified SPS and grant-free, it shall support to configure the time domain transmission periodicity. For example, the periodicity should be able to support the granularity of a slot, or a mini-slot (i.e. a certain number of OFDM symbols). The larger transmission periodicity is used to support e.g., periodic traffic with higher transmission periodicity, such as VoIP traffic or periodic URLLC traffic, while a smaller transmission periodicity is to support intermittent packet transmission with very harsh latency requirement. The detailed values of transmission periodicity will be decided by RAN2. 
Proposal 2: The time domain transmission periodicity is configurable, and it should support at least a small number of OFDM symbols, and one or multiple slots. 
4
Conclusion
In summary, we conclude the contribution with the following observations and proposals:
Proposal 1: Unified solution for SPS and grant-free operation including transmission signal design is supported.  

Proposal 2: The time domain transmission periodicity is configurable, and it should support at least a small number of OFDM symbols, and one or multiple slots. 
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