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Abstract of the contribution: this paper proposes a way to harmonize the architecture for CIoT 
Introduction

While developing solutions for the FS_AE_CIoT work, some reference architectures have been assumed by their proponents. This paper is not attempting to discuss the merit of these assumed architectures (which in fact may just be merely a way to represent the solutions than really assume certain physical implementations are required or necessary), rather it is proposing a way to represent the assumed functions and functional groupings in such a way that the subsequent normative work can rely on extensions or profiling of current interface and architecture specifications, rather than creation of separate tracks of specification development, which will be difficult to maintain. It is recognized that in some implementation and deployment scenarios functional groupings are beneficial and that it is possible to define compliance to the intended subset of functions rather than the whole functions supported by the current EPS functional elements, if CIoT-specialized pieces of equipment for core (or access) were to be required by operators in their procurement efforts.

The structure of normative specifications is still open, and both re-use of existing EPC functionality and additions on top of it will be needed. The way how the new functionality is specified is not known yet, but where the existing functionalities are re-used, then duplication of specification should be avoided.

Discussion
In section 6.1 a functional entity that is expected to optimally support control and user plane functions is introduced. This entity is identified as C-SGN. The C-SGN can be characterized as:

1) A subset of the MME functions to be profiled and specified in the course of the CIoT normative work and with the additional capabilities to support CIoT use cases as identified in TR 23.720.
2) A subset of The SGW function to be profiled and specified in the course of the CIoT normative work and with any additional capabilities to support CIoT use cases as identified in TR 23.720.

3) A subset of The PGW function to be profiled and specified in the course of the CIoT normative work and with the additional capabilities to support CIoT use cases as identified in TR 23.720.

The PGW function may also be separate from the C-SGN at least in the Home routed roaming case.
In other proposals/solutions, like e.g. solution 6, the subset of MME functions dedicated for CIoT access are indentified by a suffix –m added to the functional entity. In others, like solution 5, the name MME is retained as is despite some enhancements.
For sake of neutrality, we could "baptize" the MME functionality for CIoT as MME-CIoT, and we could unify the representation of the architecture if we defined the C-SGN as a combination of MME-CIoT, SGW-CIoT and PGW-CIoT. In addition, there is no reason to mandate the combination of MME-CIoT with SGW-CIoT and PGW-CIoT. Therefore, the C-SGN should be captured in the architecture representation as a functional grouping of entities. In addition, as we transition for separate GW user and C-plane, we may in the future benefit from this implementation option also.
Implementation and deployment of standalone CIoT CN must be possible, so the specifications must clearly identify which requirements apply on CIoT only, and which apply on EPC only, and which are common for both. As usual, 3GPP specification does not mandate the mapping of system entities to physical implementation platforms, so implementation of combined MME-CIoT, S-GW-CIoT, and P-GW-CIoT should be possible, if a one-box Core Network is seen practical in some scenarios.  This, to be clear, irrespective of which solution(s) will be chosen.
The CIoT core, in addition, interfaces with Radio access nodes that are specialized to handle IoT applications. This includes the NB-IoT [1] radio that TSG RAN is working on, but may include other 3GPP RATs that are suitable to support CIoT applications. While the specifics of the individual radio access types are not defined in this TR 23.720, all of these RATs support an interface with the core specialized for CIoT. Therefore we can collectively describe these RATs with an eNB-CIoT label and their interface with the UE is identified as *-Uu.
As a result of the discussion above it is proposed that this could be a suitable representation of the architecture for the non roaming case:
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Figure-1: Non-roaming case Architecture
For the roaming case with Home routed PGW this is the proposed representation:
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Figure-2: Home-routed roaming case Architecture
In summary, the CSGN is a configuration option of the architecture (same as in 23.401 the combined SGW/PGW is dubbed "single Gateway configuration option" in section 4.2.1"roaming architecture"). It may also be possible to have a separate PGW-CIoT in non roaming case if that was desirable in some deployments.
Conclusion

It is proposed that the following PCR is agreed to TR 23.720:

Start of changes

4
Architectural Considerations and Assumptions

4.1
Architectural Reference Model for Cellular IoT



[image: image4.emf]UE

MME-CIoT

SGW-CIoT/

PGW/CIoT

eNB-CIoT CIoT services

*-Uu

S1-MME-CIoT

S1-U

SGi

S11-CIoT

HSS S6a

C-SGN


Figure 4.1-1: Architectural reference model (non roaming case)
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 Figure 4.1-2: Architectural reference model (non roaming case with separate PGW)
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 Figure 4.1-3: Architectural reference model (Home-routed roaming case)
NOTE : CIoT services may be delivered over different paths than just via SGi.
Figures 4.1-1 and 4.1-2 and 4.1-3 represent a CIoT reference architecture model to be used in this TR. The suffix -CIoT indicates functional entities or interfaces that are impacted by additional CIoT specific functionality or simplifications. The MME-CIoT is the logical function terminating S1-MME-CIoT interface towards eNB-CIoT. SGW-CIoT and PGW-CIoT terminate S11-CIoT, and S5/S8-CIoT respectively. The C-SGN (CIoT Serving Gateway Node) is a deployment and implementation configuration that allows for a functional grouping of the MME-CIoT, SGW-CIoT, and - possibly -PGW-CIoT. In Home routed case, the C-SGN exposes the S8-CIoT interface to a PGW-IoT in the HPLMN.
The eNB CIoT is a radio access node supporting any of the 3GPP RATs that may benefit of the CIoT-enhanced architecture defined in this TR. The present document will not define which RATs can use this CIoT architecture.The interface between the eNB-CIoT and the UE is indicated as *-Uu, meaning that this CIoT architecture is applicable with any RAT that RAN WGs will decide can support the CIoT feature.
In the remainder of this TR while some solutions are represented using the C-SGN functional entity, some others depict MME-CIoT (being subsumed as MME) separate from SGW-CIoT/PGW-CIoT (being subsumed as SGW/PGW). Unless otherwise indicated, this should not be meant to imply implementation choice restrictions or that a specific solution would not work by adopting any of the available architecture configuration options. Some solutions also do not require some of the interfaces.
End of changes
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