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Introduction
At the RAN plenary #80, a new Work Item (WI) on “Rel-16 enhancements for NB-IoT” was approved [1]. The WID states that one objective is to specify the following improvement for machine-type communications for NB-IoT FDD:
[bookmark: _Hlk515906322]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

For this objective, the following agreements have been made at RAN1#94bis:Agreement RAN1#94b
In idle mode, dedicated PUR is supported.
· Support for CFS PUR is FFS.
· Support for CBS PUR is FFS.

There have been no other agreements regarding CFS and CBS so far. In this contribution we motivate the support of transmission in contention-based, shared, preconfigured uplink resources.
Discussion
From RAN1#94 there is an agreement to support uplink transmission in dedicated, preconfigured uplink resources. Until now, the transmission in shared resources, either contention-free (CFS PUR) or contention based (CBS PUR), is for further study.
Some RAN1#96 contributions already included proposals regarding CFS and CBS PUR [2]. Companies that do not support CBS PUR claim, that the energy consumption of the contention resolution mechanism consumes too much energy. Practical implementations of contention based (multichannel, slotted ALOHA) systems for IoT data transmission, especially in the unlicensed band, show that this is not true at all and energy efficiency depends strongly on the procedures chosen for the system.
Especially in narrowband systems, the increase of the maximum number of supported devices is significant and supersedes the number of devices that are possible in current 3GPP systems.
Besides congestion control and an intelligent contention resolution mechanism, the allocation of time/frequency resource for CBS PUR enabled devices is important. This can reduce the amount of collided resources to a level that can easily be decoded by the base station.
In [3] was mentioned, that for very low traffic devices, CBS PUR is more suitable than dedicated PUR. Reducing the signaling overhead combined with an increase of supported devices per T/F resource reduces the energy consumption of these kind of IoT devices.
[bookmark: _Toc4696133][bookmark: _Toc4746164][bookmark: _Toc4755991]For energy constrained devices with small data rates and long reporting intervals in dense deployments, transmission of data in a shared preconfigured resource area is beneficial.
Still RAN1 (and RAN2) needs to define detailed procedures and the “signature” for the UEs to reach the objective of improving the UE energy consumption. Uplink transmission in shared and preconfigured resources is well suitable solution for that.
[bookmark: _Toc4696134][bookmark: _Toc4746165][bookmark: _Toc4755992]CBS PUR is supported.
For evaluation of CFS/CBS, appropriate use cases and evaluation metrics should be used – based on e.g. [4], [5].
Use cases include only applications with very low data rates and long reporting intervals. For other use cases CBS PUR is not the right technology.
[bookmark: _GoBack]Evaluation metrics shall include:
· Energy consumption
· Connection density
· Packet error rate
[bookmark: _Toc4755994]The evaluation metric for comparing proposals for CFS/CBS PUR should include at least the following: energy consumption, connection density, packet error rate.
Conclusions
In this contribution the following observations and proposals have been made:
Observation 1:	For energy constrained devices with small data rates and long reporting intervals in dense deployments, transmission of data in a shared preconfigured resource area is beneficial.
Proposal 1:	CBS PUR is supported.
Observation 2:	CBS PUR is suitable for specific use cases only, the evaluation method should consider that.
Proposal 2:	The evaluation metric for comparing proposals for CFS/CBS PUR should include at least the following: energy consumption, connection density, packet error rate.
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