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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 reduce 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 the scope for Rel-17 WI 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 issue 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 the for the future. 

For the priorities of enhancement in Rel-17, one consideration is in rel-16 some enhancements or feature are postponed due to the limited TU availability,  to keep the specification continuity, it is desirable that these leftover aspects should be prioritized. Example of these items includes some leftover issues for multiple TB scheduling, MT-EDT.
Proposal 1: Priorities should be given to leftover issues from Rel-16 specification work.

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 discussed.

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

For eMTC:

· 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 interest are on the continued enhancement of terminal power consumption as well as system efficiency improvement. It is also noted for both eMTC and NB-IoT, and particularly for NB-IoT, there is a need to enhance data rate and mobility to meet the demand of more application scenario. This is as important as power consumption enhancement, as the former can provide more system capacity to meet the ever increasing demand of Internet-over-Things network’s requirement, the latter will increase terminal deployment lift span and reduce industry cost. Last but not least, requirement cater for some special industry’s demand, such as Inter-RAT mobility LTE-MTC to/from NR, should also be considered. 
Proposal 2: Terminal power consumption and system efficiency enhancement should be prioritized for Rel-17 eMTC normative work. 

Proposal 3: Data rate enhancement and UE power consumption reduction should be prioritized for Rel-17 NB-IoT normative work
It is also noted that eMTC/NB-IoT via satellite has also been discussed. Since there are still a lot of proposed work for TN (terrestrial network) based NB-IOT and MTC in Rel-17 and only few companies are interested in the NTN based solution, it’s not proper to include normative work for the NTN based solution due to lack of investigation during on-going study. Then, for the time-being, postponing normative work of NTN based solution within NB-IOT/LTE-MTC in Rel-17 is more preferred. 

Proposal 4: Normative work of NTN based solution within NB-IOT/LTE-MTC in Rel-17 should be de-prioritized. 
3 WI Objectives

Considering the views reflected in the discussion, it is suggested that the following objectives can be prioritized for Rel-17 WI.

Proposal 5: For Rel-17 eMTC/NB-IoT WI, the following list of objectives can be considered:
For NB-IoT
· Introduction of  4 HARQ processes

· Enhancement for high code rate repetition

· Introduce 16-QAM UL/DL

· Finer-grained channel quality reporting in normal coverage

· Introduce Transmit Power Control command in DCI

· Introduce PHR in connected mode

· Frequency hopping between NB-IoT carriers

· Support of wider bandwidth/multiple NB-IoT carriers  

· Power consumption reduction for Positioning

· Some left issues of R16(MD EDT)

For eMTC

· Additional MPDCCH period offsets

· SI change notification and acquisition in connected mode

· Power consumption reduction for multicast

· Power consumption reduction for positioning 

· Inter-RAT mobility LTE-MTC to/from NR

· Some left issues of R16(MD EDT, Multiple TB scheduling)

4 Conclusions

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

Proposal 1: Priorities should be given to leftover issues from Rel-16 specification work.

Proposal 2: Terminal power consumption and system efficiency enhancement should be prioritized for Rel-17 eMTC normative work. 

Proposal 3: Data rate enhancement and UE power consumption reduction should be prioritized for Rel-17 NB-IoT normative work
Proposal 4: Normative work of NTN based solution within NB-IOT/LTE-MTC in Rel-17 should be de-prioritized.. 

Proposal 5: For Rel-17 eMTC/NB-IoT WI, the following list of objectives can be considered:
For NB-IoT
· Introduction of  4 HARQ processes

· Enhancement for high code rate repetition

· Introduce 16-QAM UL/DL

· Finer-grained channel quality reporting in normal coverage

· Introduce Transmit Power Control command in DCI

· Introduce PHR in connected mode

· Frequency hopping between NB-IoT carriers

· Support of wider bandwidth/multiple NB-IoT carriers  

· Power consumption reduction for Positioning

· Some left issues of R16(MD EDT)

For eMTC

· Additional MPDCCH period offsets

· SI change notification and acquisition in connected mode

· Power consumption reduction for multicast

· Power consumption reduction for positioning 

· Inter-RAT mobility LTE-MTC to/from NR

· Some left issues of R16(MD EDT, Multiple TB scheduling)
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