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1	Introduction
Besides growing demand for mobile broadband the uptake of 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. Therefore an analysis on a future Cellular IoT network is currently performed in GERAN with the GERAN SI on “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things” [1] .
The aim of the study item is to identify evolution options for the GERAN system on the one hand and on the other hand study new approaches known as “clean slate”. The objective of the study ranges from analysing air interface options via security enhancements to improve signalling efficiency and not the less cost and energy reduction. 
In this regard the advent of 5G as a new business enabler needs to be mentioned. CIoT will play a significant role in the coming years also in the relation to 5G. Just recently a number of mobile operators released their vision, requirements and concepts for 5G [2].  
2	Discussion
2.1	Legacy or future proofness ?
One of the aims for a 5G architecture outlined in [2] is clearly a significant reduction of system complexity. Specifically the complexity reduction in the Core network is mentioned explicitly. The requirements is to strip down the mandatory functions of the CN to an absolute minimum by ideally not having no functions (nodes) in the U-Plane of the CN. Further a clear separation of C- and U-plane is recommended as a baseline system design principle.
NFV and SDN principles will play an important 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 suggests that the interworking with legacy technologies should be minimised – e.g. no CS interworking is required.
[image: ]
NGMN requirements of the future CN [2]
Observation 1: CIoT will play a significant role in the next generation of cellular networks. Hence in order to have a future proof system design for CIoT the 5G system design principles outlined by NGMN should be taken into account already today in the GERANB CIoT SI.
Proposal 1: The CIoT system design should utilise the design principles outlined by NGMN for 5G in order to ensure future proofness. 
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 facilitated for the new CIoT system. This is documented in [3]. Deutsche Telekom is inline with this agreement.
What is not that clear for the current wording used in the TR is the question, 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.
Deutsche Telekom proposes the review the text in the TR and clarify that the system design should allow the utilisation of Gb and S1 interface, but does not 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
Text proposal: 
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[bookmark: _Toc405798860]8 	Network architecture options 
[bookmark: _Toc405798861]8.1		Overall architecture
[bookmark: _Toc405798862]8.1.1	Overall architecture requirements
Independent of the choice of radio access solution, the cellular system for supporting ultra low complexity and low throughput Internet of Things (Cellular IoT), should:
a)	re-use existing Core Network (CN) features for reducing UE energy consumption e.g. Rel-12 Power Save Mode (PSM) and Rel-10 long periodic RAU/TAU timers. 
b)	support network sharing (both Full-MOCN and GWCN)
c)	support a mechanism to control MTC device access on a per PLMN basis e.g. equivalent to the existing PLMN specific access class barring mechanism.
d)	support Short Message Service (SMS)
e)	support IP header compression for IP-based services
f)	support mobility (in both Ready/Connected and Standby/Idle states) based on MS autonomous cell selection/reselection. Network controlled mobility with MS measurement reporting is not required.
g)	be capable of supporting a broadcast mechanism in the future, e.g. support for MBMS, PWS and CBS. There is no requirement to support broadcast in the initial release. Support for low latency warnings such as ETWS is not required.
h) 	if based on a Gb architecture, be able to support future introduction of O&M procedures equivalent to the “S1 Setup” procedure. There is no requirement to support this in the initial release. 
i) 	allow a future proof architecture which is not based on GTP tunnels for U-Plane data transmission, separates U- and C-plane where possible, is not legacy interworking constrained, …

Editor’s Note: further work is needed on:
a) 	The evaluation of the energy consumption efficiency of both Gb, and S1 based and alternative architecture options.
b)	Whether support for MME/SGSN level Attach without PDN connection activation is needed.
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2.3	A non-legacy architecture option
As one of the requirements outlined in the TR is the efficiency of small data transmission by minimisation of the transport overhead and inline with the set 5G requirements [2]. Deutsche Telekom therefore proposes to investigate as part of the SI also an architecture option C which is not build on GTP tunnels like legacy 3GPP systems. 
Section 8.2.1 defines a formula to calculate the transmission efficiency of the different approaches. As can be easily seen the parameter H_CN defines the overhead below the application and above the SNDCP layer and can improve the efficiency significantly if minimised. Similar for the parameter H_signalling which describes the signalling overhead.
Therefore initially an non IP based “light weight routing” 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 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.
Proposal 3: The SI should evaluate 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. 
Text proposal: 
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[bookmark: _Toc405798866]
8.2 	Architecture evaluation criteria
[bookmark: _Toc405798867]8.2.1 	Transmission efficiency	
The choice of an architecture option inherently impacts the amount of signalling the MTC device has to perform before sending or receiving user plane data and the header overhead associated with each user plane packet. The amount of signalling and overhead imposed by an architecture option has an impact on the system capacity and energy consumption of the device. It is thus important to analyse the transmission efficiency of each architecture option. For the purpose of the architecture evaluation, the transmission efficiency is defined as the ratio of the application data size to the total amount of data (application data, signalling data and associated header overheads for the transmission of the signalling and data).
E_transmission=D_application/ (D_application+H_CN + H_access + S_radio + H_signalling)
Where D_application is the amount of application layer data to transmit,
H_CN is the overhead from protocols below the application layer and above equivalent of SNDCP layer (See Annex E for an example protocol stack),
H_access is the header overhead for user plane data due to radio access network (which is dependent on the architecture and radio access technology),
S_radio is the amount of signalling information exchanged before transfer of the user plane data and
H_signalling is the header overhead for signaling information.
NOTE: The evaluation of transmission efficiency of an architecture option should be done using the MAR periodic traffic model only (See Annex E).
[bookmark: _Toc405798868]8.3	Option A: Gb based architecture
[bookmark: _Toc395881950]e.g. evaluation of signalling overhead, security implications, user plane handling etc. 
[bookmark: _Toc405798869]8.4	Option B: S1 based architecture
[bookmark: _Toc395881952]e.g. evaluation of signalling overhead, security implications, user plane handling etc. 
8.5	Option C: Non-legacy based architecture
e.g. evaluation of signalling overhead, security implications, user plane handling etc. 

[bookmark: _Toc405798870]8.5 6 	Conclusions on architecture options evaluation
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3	Conclusion
It is proposed to evaluate a non-legacy based architecture option which does not build on the usage of GTP tunnels but uses simplified routing of user data payload. An evolution step to full end to end IP support with SDN should be considered for future proofness.
Deutsche Telekom is happy to contribute with details on such architecture option in order to assess the benefits of such approach against the options A (Gb) and B (S1). 
It is proposed to discuss and agree on the above listed proposals.
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