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1
Introduction

At RAN#69, a new WI NB-IOT [1] was approved. The NB-IOT RAN architecture and radio interface protocol architecture is largely derived from E-UTRAN, with simplications due to support of a limited set of functionalities and necessary adaptations to the new physical layer design.
This document discusses how the E-UTRAN architecture and E-UTRAN functional split can be reused for NB-IOT, based on the E-UTRAN stage 2 specifications in 36.300 [2], TS 36.305 [3], and TS 37.320 [4].
2
Discussion

The NB-IOT RAN architecture is derived from the E-UTRAN architecture as illustrated in figure 1:
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Figure 1: Overall NB-IOT Architecture 
The eNB-IOT eNBs are connected by means of the S1-lite interface to the EPC (Evolved Packet Core). S1-lite indicates modifications made to the S1 interface to meet the transmission efficiency and device energy consumption requirements for Narrowband IoT (NB-IOT). The definition of the S1-lite interface is under study in SA2 [6]. 

Proposal 1: the NB-IOT eNBs are connected to the EPC via the S1-lite interface.

The NB-IOT eNBs are not inter-connected with each other as network controlled mobility (handover) is not supported in NB-IOT. 

Proposal 2: Support of X2 interface is not needed.
The functional split from E-UTRAN is reused. However, a number of functionalities are not supported and others have a reduced scope in the NB-IOT RAN.
Proposal 3: The following functions are not supported in the NB-IOT RAN:

-
Home eNB;
-
Relaying;
-
SIPTO at the local network;
-  Dual connectivity;
-  MBMS;

-
Real time IMS services;

-
Public Warning System (PWS);

-
Interference avoidance for in-device coexistence;

-
RAN assisted WLAN interworking;

-
Network-assisted interference cancellation/suppression;
-
Support for ProSe Direct Communication and Direct Discovery;

-
Positioning;
-
Minimization of Drive Tests (MDT).

Proposal 4: The following functionalities have a reduced scope in the NB-IOT RAN (see [5]):

-
Mobility:

-
intra-RAT mobility by reselection only;

-
no support for inter-RAT mobility;

-
no support for CS services and CS fallback;
-
no support for non-3GPP radio technologies.

-
QoS:

-
a single PDN connection, with the default EPS bearer only. 

3
Conclusion
This document discusses the overall architecture and the functions supported by the NB-IOT RAN. It is proposed to agree on the following proposals:
Architecture:

Proposal 1: the NB-IOT eNBs are connected to the EPC via the S1-lite interface.

Proposal 2: Support of X2 interface is not needed.

Functional split:
Proposal 3: the following functions are not supported in NB-IOT RAN:

1.
Home eNB;

2.
Relaying;

3.
SIPTO at the local network;
4.
Dual connectivity;
5.
MBMS;

6.
Real time IMS services;

7.
Public Warning System (PWS);

8.
Interference avoidance for in-device coexistence;

9.
RAN assisted WLAN interworking;

10.
Network-assisted interference cancellation/suppression;
11.
Support for ProSe Direct Communication and Direct Discovery;

12.
Positioning;
13.
Minimization of Drive Tests (MDT).
Proposal 4: the following functionalities have a reduced scope in the NB-IOT RAN:

-
Mobility:

1.
intra-RAT mobility by reselection only;

2.
no support for inter-RAT mobility;

3.
no support for CS services and CS fallback;

4.
no support for non-3GPP radio technologies.

-
QoS:

5.
a single PDN connection, with the default EPS bearer only. 
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