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1. Introduction

At the RAN plenary #80, work plans on Rel.16 enhancements both for LTE-MTC and NB-IoT were approved. According to the work item description, one objective refers to improve UL transmission efficiency and UE power consumption as follows [1, 2]. 
	Improved UL transmission efficiency and/or UE power consumption:

· Specify support for transmission in preconfigured resources in idle and/or connected mode based on SC-FDMA waveform for UEs with a valid timing advance[RAN1, RAN2, RAN4]

· Both shared resources and dedicated resources can be discussed

· Note: This is limited to orthogonal (multi) access schemes


Based on the discussion in RAN plenary #80, at least new multiple access schemes including NOMA are not included in the scope on this topic to wait the results from other SIs/WIs. On the other hand, we need to clarify which solution should be discussed, e.g. UL semi-persistent scheduling, and Grant-free transmission. 
In this contribution, we provide our views on UL transmission in preconfigure resources. 
2. Discussion 
In e-mail discussion, many companies provide their views on UL transmission scheme for Rel.16 LTE-MTC/NB-IoT [3]. Based on the discussion, we consider that one discussion point is whether Rel.16 work should focus on Rel.15 leftover or not.
Rel.15 leftover : Enhancemetns for semi-persistent scheduling (SPS) 
In Rel.15, UL/DL SPS is investigated to reduce power consumption and spectrum efficiency. There were much of the discussion from various aspects, and then, at the RAN1 #93 meeting [4], only UL SPS for BSR in connected UE is supported in Rel.15 as follows. If connected mode SPS other than that for BSR can help to reduce DL/UL spectrum efficiency, RAN1 should allow to discuss Rel.15 leftover.
	Agreement
· UL SPS for BSR with skipUplink is introduced for RRC connected mode

· Periodicity of UL SPS resource, SPS C-RNTI are configured via RRC signaling 

· SPS activation/deactivation is indicated by DCI scrambled by SPS C-RNTI on UE seach space

· The TBS is 16 bits. 

· Define separate UE capability signaling for UL SPS for BSR as optional


UL grant-free transmission with preconfigured resources
Generally speaking, we believe that grant-free transmission reduces power consumption significantly and it can be key function to accelerate the IoT markets, e.g. for sensor application. To be more specific, UL transmission with preconfigured grant/assignment has benefit to reduce power consumption and latency at least in connected mode UE. In Rel-15 NR, two types of PUSCH transmissions with configured grant were supported. Type 1 PUSCH transmissions with configured grant uses RRC-configured UE specific resource for UL transmission when UL data occurs. Type 2 PUSCH transmissions with configured grant necessitate RRC-configured resources as well as UL grant on DCI. The basis of these UL transmission schemes could be also applied to NB-IoT with some modifications. When applying PUSCH transmissions with configured grant for LTE-M, the contents of RRC-configured resources should be reconsidered. For example, the following aspects specific to NB-IoT may need be taken into account. 
· Resource allocation information or PRB allocation information
· Subcarrier spacing to use
· Carrier information for NB-IoT (e.g., anchor or non-anchor)
· E.g., we may put restriction that the resource can’t  be configured on anchor carrier
· RU size
· Number of repetition
· Modulation and coding scheme
On the other hand, grant-free transmission in idle mode UE may cause collision in reserved resources and its performance gain may be limited depending on use scenarios. In Rel-15, EDT during initial access is supported. For idle mode UE, the gains from pre-configured UL resources should be carefully evaluated. 
Based on the discussion above, we provide following proposal.  
Proposal 1: RAN1should discuss further on which solution should be included in Rel.15 work. 

· At least leftover from Rel.15 such as enhancements for EDT in connected mode should be discussed

· RAN1 discuss in next meeting on any other UL transmission scheme, e.g. EDT in idle mode or other grant-free transmission scheme

Proposal 2: Application of PUSCH transmission with configured grant that is supported in Rel-15 NR should be considered for NB-IoT 
3. Conclusion 

In this contribution, we discussed on UL transmission scheme in preconfigured resources for LTE-MTC/NB-IoT for Rel.16. Based on the discussion above, we made following proposals.
Proposal 1: RAN1should discuss further on which solution should be included in Rel.15 work. 

· At least leftover from Rel.15 such as enhancements for EDT in connected mode should be discussed

· RAN1 discuss in next meeting on any other UL transmission scheme, e.g. EDT in idle mode or other grant-free transmission scheme

Proposal 2: Application of PUSCH transmission with configured grant that is supported in Rel-15 NR should be considered for NB-IoT 
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