
3GPP TSG-RAN1 Meeting #86bis
 R1-1610316
Lisbon, Portugal, 10 - 14 October 2016

Title:  
On the evolution of mMTC
Source: 
Ericsson
Agenda Item:
8.1.8 NR: Others 
Document for:
Discussion
1 Introduction
3GPP RAN has committed to a first delivery of the next generation radio specifications at the end of Release 15 in June 2018. The agreed scope of this delivery contains e.g. eMBB, Low Latency and High Reliability. However, the support of mMTC is not in this scope [1],[2]. The work on eMBB is quickly moving forward, but several discussions have already been started on mMTC and thereto related KPIs and evaluation scenarios. It has for example already been agreed that NB-IoT and eMTC should define a performance benchmark when developing the next generation radio for mMTC [3]. 
As elaborated upon in this contribution, it’s the view of the sourcing company that the first release of the next generation radio should not only be forward compatible to support mMTC, but also support close coexistence with NB-IoT and eMTC. This will make NB-IoT and eMTC future proof which is of high importance given the expected longevity of MTC/IoT devices. Furthermore, with NB-IoT and eMTC catering for the lower end and mid-range mMTC segments, this will allow 3GPP to shift its focus slightly away from the low complexity segment to develop the next generation radio with the ambition to widen the 3GPP support for the diverse mMTC market. 
2 Discussion
3GPP has since Release 8 made a tremendous effort to evolve LTE to support Machine Type Communication (MTC)/Internet of Things (IoT) for massive number of devices. The early work on MTC in Release 10 and 11 was focused on handling large number of devices, while Release 12 and 13 made significant achievements in the field of UE power savings and the development of two dedicated radio technologies for MTC, i.e. NB-IoT and eMTC. It it’s our expectation that the systems based on these achievements, that are currently being deployed, will have a long life time during which they will continue to evolve. A consequence of this is that the ongoing development of the next generation radio should not only be forwards compatible to support mMTC services, but it needs also to guarantee close coexistence with eMTC and NB-IoT. It’s our view that the next generation radio should support the same numerology as LTE and for this numerology support coexistence with eMTC and NB-IoT in the same cell carrier.
Observation 1: The next generation radio should support the same numerology as LTE and for this numerology support close coexistence with eMTC and NB-IoT in the same cell carrier.
It is a common understanding that mMTC comprises a variety of use cases of different characteristics. NB-IoT is focused on providing services to massive number of devices of ultra-low complexity where relaxed requirements on latency and throughput can be used to facilitate stringent requirements on battery life and coverage. eMTC is on the other hand targeting slightly more advanced use case with higher demand on aspects such as latency and throughput. When reviewing the currently established mMTC requirements, e.g. latency for infrequent small packets, coverage, UE battery life and connection density, we observe that both these technologies has the potential to evolve over the coming years and continue to play important roles as bearers for the low end and mid-range mMTC segments.

Observation 2: NB-IoT and eMTC have the potential to evolve over the coming years and continue to play important roles as bearers for the low end and mid-range massive MTC segments. 
When 3GPP eventually ramps up the work on mMTC it’s our view that the focus should be on creating a solution that is fully integrated in the next generation radio interface and e.g. support the new frequency bands and thereto associated numerologies. When developing eMTC and NB-IoT the focus was mainly on facilitating low or ultra-low device complexity and low energy consumption at the device side. For mMTC greater care should be taken to design a lean system with minimal overhead, which will benefit both the device and network side. 

With NB-IoT and eMTC catering for the lower end to mid-range of the mMTC spectrum of applications, this allows the next generation radio to be designed to provide services with more stringent requirements on e.g. latency, throughput, and mobility. To support the diverse mMTC market it is also important that the design supports a broader range of battery types and form factors than what was considered when developing NB-IoT and eMTC. The three solutions should however continue to share many commonalties such as providing high system capacity, ubiquitous coverage and long battery life. 
Observation 3: The solution for mMTC should be fully integrated in the next generation radio with support for the new frequency bands and thereto associated numerologies while still providing high system capacity, ubiquitous coverage, and long battery life.
3 Conclusions
This contribution has highlighted the importance of developing the next generation radio to offer mMTC services, but also to cater for close coexistence with NB-IoT and eMTC to support the expected longevity of these systems. 
A general motivation for this was given in section 2, summarized in the following three observations: 

Observation 1: The next generation radio should support the same numerology as LTE and for this numerology support close coexistence with eMTC and NB-IoT in the same cell carrier.
Observation 2: NB-IoT and eMTC have the potential to evolve over the coming years and continue to play important roles as bearers for the low end and mid-range massive MTC segments. 
Observation 3: The solution for mMTC should be fully integrated in the next generation radio with support for the new frequency bands and thereto associated numerologies while still providing high system capacity, ubiquitous coverage, and long battery life.
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