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1
Background
3GPP efforts for Cellular IoT (CIOT) and MTC functionalities date back to rel.10, but more recently in rel.13 and 14 NB-IoT and eMTC radio technologies developed in RAN and accompanied with a set of extensive enhancements in Core Network and upper layer UE protocols to make the entire 3GPP system suitable for IoT and MTC use cases. These features now exist in EPS and specified in TS 23.401 [6] and TS 23.682 [7].
In particular, eMTC (WB-E-UTRAN) and NB-IoT have been designed in RAN WGs in Rel-13 and enhanced in Rel-14. The corresponding system architecture aspects have been designed for the EPC for both Cellular IoT (Rel-13) and Cellular IoT extensions (Rel-14). These system architecture aspects apply to both NB-IoT and eMTC (WB-E-UTRAN). EPC provides also features useful for IoT which have been defined over multiple releases: power saving functions, overload control, high latency communication, monitoring, service capability exposure, etc.
Recently TSG RAN decided to use NB-IoT and eMTC as baseline for 3GPP submission to ITU-2020 (see RP-162560 [1]) and related WIDs were endorsed in RP-170836 [2] (NB-IoT), RP-170732 [3] (eMTC). The exact set of enhancements is subject to change in RAN#76 but there is commitment to do this work using NB-IoT and eMTC as “baseline”.
In RAN#75 and in the context of “5G” RAN also approved WI RP-170840 for “LTE connecting to 5G Core” [4]. SA2#120 and #121 discussed the possibility of starting a new study item (targeting normative work in rel.16) to study 5G System enhancements (see S2-174002 [5]) but consensus could not be reached on whether NB-IoT and eMTC shall continue to use EPC or 5G Core.

Since a variety of features that currently exist as part of NB-IoT and eMTC have core network and NAS protocol dependencies it is important to coordinate across TSGs to determine a “roadmap” for the architecture that will be used for NB-IoT and eMTC in rel.15 and rel.16 in order to provide a deployable system. It is also important 3GPP to not waste time unnecessarily for features that will not have system wide support in short term.
2.
System options

Given the aggressive time schedule for the delivery of 5G system in rel.15 for the colloquially called “option 5” (E-UTRA connected to 5G CN) it is reasonable to assume that it is unrealistic to expect that SA2/3, RAN2/3 and CT groups will be able to match the CIOT/MTC related functionalities of EPC in 5G Core in rel.15 (4 SA2 meetings remaining to freeze the stage-2 5GCN architecture specs). It is therefore proposed that effort in rel.15 is concentrated on use cases other than CIoT/MTC related ones and these are left for future releases.

Proposal 1: 5G System in phase 1 will not contain any specific CIOT/MTC related functionalities. Any enhancements needed in rel.15 (e.g. due to RAN work) will be provided through EPC only
Beyond rel.15 and until end of rel.16 the following options exist:

Option 1: EPC continues to be the only CN where evolved NB-IOT and eMTC RAN will plug in
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In this option even beyond rel.15 and until end of rel.16 5G CN will not used for CIoT/MTC related use cases. EPC will be enhanced (if needed) to support the functionality required e.g. if any CN dependencies due to RAN work but also any potential new SA1 requirements, but in this option no CIOT related enhancements to 5G CN will be considered even beyond rel.15 and until the end of rel.16. The situation can be re-assessed towards the end of rel.16.
Option 2: EPC continues to be the CN where evolved NB-IOT will plug in but evolved eMTC RAN will plug in either 5GCN or EPC
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In this option even beyond rel.15 evolved NB-IoT will not connect to 5G CN but still connect to EPC. Evolved eMTC though may connect to either EPC or 5G CN. This further means that some effort needs to be spent for 5G CN beyond phase 1 to enable CIoT/MTC functionalities that are already supported in EPC. 

Option 3: NB-IoT and eMTC can plug in to either EPC or 5GCN (depending on the deployment) 
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In this option, 3GPP will have to do the necessary work to evolved NB-IoT and evolved eMTC to be deployed either using EPC or 5G CN. It will be up to operators to choose whether to continue to use EPC for evolved NB-IoT and evolved eMTC or migrate either one or both to 5G CN. This option also means that some effort needs to be spent for 5G CN beyond phase 1 to enable CIoT/MTC functionalities that are already supported in EPC. EPC also needs to be enhanced with related functionality derived from work of RAN. 

Option 4: New functionalities for evolved NB-IoT and eMTC beyond rel.15 will only target 5G CN, work on EPC will be only for maintenance
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In this option any new functionalities for evolved NB-IoT and eMTC will be targeting 5G CN only. Work on EPC will be only for maintenance of existing specifications (i.e. what is defined until rel.15). This option also means that some effort needs to be spent for 5G CN beyond phase 1 to enable CIoT/MTC functionalities that are already supported in EPC.

==
Authors of this paper think that option 2 is not preferable since there is a common set of upper layer functionalities already between NB-IoT and eMTC e.g. use of DoNAS, UP optimisation, restriction of CE (no name a few) and it is not desirable to create now this divergence. Option 4 also is “unrealistic” given the different timeframes between operators’ deployment of 5GCN. 
It is therefore proposed for 3GPP to choose between option 1 and 3. 

Proposal 2: For the evolution of CIoT/MTC it is proposed that 3GPP chooses between option 1 and 3.

Depending on the option that will be selected necessary actions need to be taken in the respective TSGs and WGs. It is proposed to communicate the decision of TSG SA to other TSGs and related 3GPP WGs with an LS. Next steps e.g. creation of related WIs would follow the normal process in TSGs and WGs.

Proposal 3: TSG SA to communicate the decision to other TSGs and related WGs

3
Proposals

It is proposed to discuss and agree on the following proposals: 
Proposal 1: 5G System in phase 1 will not contain any CIOT/MTC related functionalities. Any enhancements needed in rel.15 (e.g. due to RAN work) will be provided through EPC only
Proposal 2: For the evolution of CIoT/MTC it is proposed that 3GPP chooses between option 1 and 3.

Proposal 3: TSG SA to communicate the decision to other TSGs and related WGs
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