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1 Introduction

The standardization for MTC and NB-IoT in 3GPP started from Rel-13 with the introduction of the first 3GPP based narrowband Internet of Things (NB-IoT) radio access technology to provide Internet of Things (IoT) services for massive numbers of devices using a system bandwidth as narrow as 200 kHz. At the same time, Rel-13 also standardized bandwidth-reduced low-complexity (BL) and coverage-enhanced (CE) UEs to further satisfy the requirements of wider-bandwidth based machine-type communications (MTC) and internet-of-things (IoT) applications. 

Since then, further enhancement has been conducted. In Rel-14, peak date rate has been increased with large TBS support, positioning (OTDOA) and multicast features are also specified. In Rel-15, for further reduced UE power consumption, wake-up signal was introduced. Currently, ongoing normative work in Rel-16 will add group wake-up signal, transmission in pre-configured UL resources, multiple TB scheduling etc.

In the contribution, we will discuss some principle for Rel-17 work Item for NB-IoT and eMTC enhancements.
2 Discussions

LTE-M and NB-IoT networks need to manage a growing number of connected devices efficiently. Currently enhancement focused on repetition to provide the extensive coverage, however, transmissions that use large numbers of repetitions for coverage enhancements can cause excessive resource usage and inter-cell interference. It is evident some of the most important issues for eMTC and NB-IoT deployment include device cost, UE power consumption and network efficiency. 

It has been suggested that deployment of LTE-M and NB-IoT has not been kept up with the development of specification therefore the importance of normative work should be de-prioritized. This is a reasonable argument considering the fact the operator would prefer relative long lifespan of the network and would like to see some economic benefit before committing new upgrade. However, the rapid evolvement of the new use case requires enhancement that will generate better economic benefit.  Another consideration is usually the commercialization of Rel-17 based product is at least 3 to 4 years down the road, it is beneficial some room should be left between the requirement for now and the requirement for the future. 

Following agreement reached in RAN#84, companies are invited to give their preferences among and views on the proposals summarized below for potential inclusion as Rel-17 NB-IoT or LTE-MTC objectives, taken from inputs to RAN#84.

During the email discussion, the following aspects has been proposed for NB-IoT.

NB-IoT:

· Scheduling and latency enhancement

· Peak data rate enhancements

· Relaying

· Mobility enhancements

· Further improved multi-carrier operation

· NB-IoT working with NR/5GC

· Power consumption reduction

It has been observed that most interests are on the continued enhancement of terminal power consumption as well as peak data/bandwidth improvement particularly for NB-IoT. From previous operator’s contributions, it is noted there is a need to enhance data rate and mobility to meet the demand of more application scenario. For example, the following table list some popular IoT legacy services provided by 2G network:

Table.1 Legacy IoT service requiring high data rate

	Applications
	Description
	Data rate requirements

	FOTA
	Software upgrade
	250~300 kbps

	Health/fitness
	Heartbeat monitoring
	192-256 kbps

	Smart home VAD(voice assistant device)
	Voice command for remote control
	200 kbps

	Railbound mass transit
	Emergency voice call
	>200 kbps


For better customer experience and to provide more incentive for them to migrate to NB-IoT, there is a need to enhance the NB-IoT peak data rate and bandwidth support so NB-IoT can provide better service after user migration. The next area of enhancement is terminal power consumption improvement since IoT deployment are targeting very long life span. We propose that the enhancement should be focused on data rate enhancement and power consumption improvement for NB-IoT.

Proposal 1: Peak data rate/Bandwidth enhancement and UE power consumption reduction can be considered for Rel-17 NB-IoT normative work
Deployment of relay Node/relay UEs can potentially alleviate these problems by reducing the number of UEs requiring large coverage enhancements. In the recent RAN Rel-17 email discussion there is an interest from companies for exploring enhancement in this direction. However, it can be seen companies have different expectation, understanding, requirement, and quite different direction of solution in mind. For example, some are more concerned about UE complexity therefore they prefer NW-based relay node, while others prefer UE based relay which could potentially provide more flexible deployment scenarios. Furthermore, for UE-based relay, it could be sidelink based or Uu based. Compared with legacy IoT UE category, decision should be made regarding the increase of UE cost and complexity. There are also different preference regarding if L1 or L2/L3 relay should be chosen. For example L1/L2 layer is more applicable for cellular network while L2/L3 layer can be considered for satellite communication. In short, it is evident that a study phase is definitely needed before any normative works.

The scope of this study is relative independent from other IoT specification work, and it is likely that the potential solution for eMTC and NB-IoT are more or less similar and there is a lot of overlap between if the study is conducted separately. In fact, it is highly desirable that a common solution is targeted for both eMTC and NB-IoT. Also, it is expected some TU requirement for this study is needed. 

However, considering the current status in RAN WGs as well as the scope of the SI, it seems there is no time to have this SI in Rel-17 time frame. We also note that in sidelink enhancement it is possible to start a sidelink based Relay in Rel-17. Then the practical and realistic approach is to dedicate the allocated TU to complete the SI in further release.

Proposal 2: Postpone IoT relay enhancement SI for future release.
The whole eMTC/NB-IoT WI’s scope needs to be considered carefully, given the TU for Rel-17 time period is very tight. Priorities should be given to objectives that address urgent needs from operators. In addition, it should be carefully planned together with other NB-IoT/eMTC work areas e.g. NTN based NB-IoT/eMTC to avoid too much standardization resource allocated to NR-IoT/eMTC related topics.
Proposal 3: Carefully consider the scope and objectives of eMTC/NB-IoT WI, considering the TU reality of Rel-17.
3 Conclusions

In this contribution, we share our views regarding Rel-17 eMTC/NB-IoT normative works. It is proposed that:

Proposal 1: Peak data rate/Bandwidth enhancement and UE power consumption reduction should be prioritized for Rel-17 NB-IoT normative work

Proposal 2: Postpone IoT relay enhancement SI for future release.
Proposal 3: Carefully consider the scope and objectives of eMTC/NB-IoT WI, considering the TU reality of Rel-17.
References

[1] RP-191551, Preparing for Rel-17, TSG RAN Chairman

