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Discussion 
1
Introduction

Besides growing demand for mobile broadband, M2M and CIoT as business relevant markets for mobile operators will play a significant role in the years to come. Current 3GPP based cellular technologies might not meet the set requirements for this new business segment especially to provide low cost access thru reduced technical complexity. Therefore an analysis of a future Cellular IoT network is currently performed in GERAN under the GERAN SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” [1] .

The aim of that study item is twofold: to identify an evolution path for the GERAN system and study new approaches referred to as “clean slate”. At the time of writing this paper, 4 “clean slate” approaches have already been proposed to GERAN. The objective of the study ranges from analysing air interface options via security enhancements to improving signalling efficiency while still producing costs and energy reduction. 

CIoT will also play a significant role in the coming years also in the relation towards and within 5G as for example illustrated in the whitepaper describing vision, requirements and concepts for 5G recently published by a number of mobile operators [2].  

2
Discussion

2.1
Legacy based or future-proof architecture for a 3GPP Cellular IoT system ?
One of the aims for a 5G architecture outlined in [2] is clearly a significant reduction of system complexity. Specific reference is made to the reduction of complexity in the Core Network. The requirement is to strip down the mandatory functions of the CN to an absolute minimum by ideally not having any functions (nodes) in the U-Plane of the CN. Further, a clear separation of C- and U-plane nodes in the CN is recommended as a baseline system design principle.

In light of such design principles, NFV and SDN will play an essential role in the realisation of the future 5G CN. Tunnel approaches from the legacy cellular systems GERAN, UMTS and LTE are not seen appropriate anymore when SDN – like routing of user data can be utilised. Also the NGMN WP (figure 1) suggests that the interworking with legacy technologies should be minimised – e.g. no CS interworking is required.
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Figure 1: NGMN requirements of the future CN [2]

Observation 1: CIoT will play a significant role on the way to and in the next generation of cellular networks. Hence in order to have a future proof system design for CIoT already before 5G matures, the 5G system design principles outlined by NGMN should be taken into account in the current GERAN CIoT SI and further work in 3GPP.

Proposal 1: The CIoT system design should utilise design principles to ensure future proofness of the architecture and should not be constrained by legacy 3GPP solutions – a “clean slate CIoT architecture”. 

2.2
Gb, Iu, S1 or something else ?
In the course of the SI it has already been agreed that the Iu based architecture approach is not considered for the new CIoT system. This is documented in [3]. The co-signing companies are in line with this agreement.

What is not that clear from the current wording used in the TR is whether the CIoT system design is required to support legacy interfaces from the radio network (RAN) to the Core Network (CN), namely the GERAN Gb interface and the LTE S1 interface.

The co-signing companies propose to review the text in the current GERAN TR and clarify that the system design should allow the utilisation of Gb and S1 interface, but not does require this.

Proposal 2: It should be clarified that the support of Gb and / or S1 interfaces are design options, but not a requirement to operate a CIoT system being developed by 3GPP.

2.3
A non-legacy architecture option (“clean slate architecture”)
One of the requirements outlined in the TR is the efficiency of small data transmission by minimisation of the transport overhead, which is aligned with the NGMN 5G requirements [2]. The co-signing companies therefore propose to investigate as part of the CIoT work in 3GPP also an architecture option which is not built on GTP tunnels like legacy 3GPP systems. 

Therefore initially a non-IP-based “light weight forwarding” of user data via the radio interface to a fixed destination is proposed. In an evolution step a SDN based routing approach should be supported by the system allowing end-to-end IP connectivity. 

As also discussed in [4] the Gb and S1 interfaces and the corresponding higher layer for those architectures are not optimised for meeting the SI goals on low complexity and thus both types of interfaces need to be modified in the context of CIoT anyway. Also security architecture for the IoT specifica needs to be reviewed as indicated in the LS received from SA3 while seeking for guidance from SA [5].
Proposal 3: The work in 3GPP on CIoT should allow a 3rd architecture option which is not based on Gb or S1 interface architectures and takes simplified (potentially tunnel-less) routing of user data payload into account. Details of such an architecture option should be developed by SA2.

2.4
Session management, Mobility management, security architecture etc. based on legacy ?
It is observed that all the “clean slate” IoT system proposed so far are not based on a 3GPP defined non-access stratum (NAS) layer and protocols (figure 2). It is consequently reasonable to ask what would the benefits be of baseing such functions on legacy NAS solutions which introduce design constrains resulting in increased complexity of the entire CIoT system ?
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Figure 2: AS / NAS design variants for a Cellular – IoT system
So rather than adopting the “clean slate” air interfaces connecting to the legacy GPRS (Gb-based) or LTE (S1-based) architectures and protocols, we believe a far better, cost-effective and more future proof way is to develop a radically simplified non-access stratum / architecture optimized for CIoT.

We agree that these aspects might not be an inherent part of the current GERAN SI on CIoT and therefore propose to discuss with SA how such an radically simplified approach could look like. Eventually a new SI in SA2 might be needed to address these questions.

The co-signing companies would be happy to work on the architecture aspects together with interested companies in all relevant 3GPP groups.

Proposal 4: SA should discuss which actions are required with their area of responsibility in order to assess the benefits and the design options for a CIoT architecture which is not based on legacy Gb or S1 architectures currently used by 3GPP.
3
Conclusion

It is proposed to evaluate a non-legacy based architecture option which does not rely on the usage of GTP tunnels, but uses instead simplified routing of user data payload. This could be considered an intermediate step towards a full end-to-end IP support with SDN which should be considered the design goal. 

The co-signing companies are happy to provide in any relevant 3GPP group details on such architecture option to facilitate the assessment of the benefits of such approach against the legacy options A (Gb) and B (S1). 
It is proposed to discuss and agree in GERAN and SA how to address this aspect in future 3GPP work on CIoT outlined in this paper.
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