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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 which E-UTRAN RRC layer can be reused in NB-IOT.

2
Discussion

RRC principles and procedures from E-UTRAN are reused as much as possible. However, a reduced set of functionality is supported and other need to be adapted to the characteristics of NB-IOT as discussed in [4].
2.1 
General
UE states and state transitions 

The RRC protocol states (RRC_IDLE and RRC_CONNECTED) from E-UTRAN are re-used. The RRC state transitions are very simple as there is no support for Inter-RAT mobility or mobility with non 3GPP technologies.

Radio bearers

In NB-IOT, there is no support for connected mode mobility and the related high priority signalling. One signalling radio bearer (SRB) is sufficient to carry the RRC signalling and the NAS signalling over DCCH.

Proposal 1: Only one SRB (equivalent to SRB1) is needed to carry RRC signalling and NAS signalling over DCCH.
In NB-IOT, the devices have only one PDN connection and one bearer for IP (or non-IP) data, thus only one data radio bearer (DRB) is needed to carry the user plane data over DTCH. 
Proposal 2: Only one data radio bearer (DRB) is needed to carry the user plane data over DTCH. Support of DRB at all is dependent on the outcome of the SA2 study.
Services
The services provided to upper layers and services expected from lower layers are the same as in E-UTRAN.

2.2 
RRC functions 

Only functions related to system information broadcast, control of the RRC connection and transport of the NAS signalling are applicable to NB-IOT.

2.2.1
Broadcast of System Information  

Broadcast of system information is supported in NB-IOT in a similar way to E-UTRAN. However, a number of adaptions are required for NB-IOT as discussed in [5]. 

2.2.2
Paging

Paging for Mobile Terminated call is supported in NB-IOT in a similar way to E-UTRAN.  The paging procedure is not used for notification of system information change (see [5]).

2.2.3
Establishment, maintenance and release of the RRC connection and data radio bearers

The procedures for establishment, maintenance and release of the RRC connection and the data radio bearers from LTE are largely reused. Some optimizations and adaptations to the characteristics of NB-IOT are required, e.g.:

· RRC Connection establishment 
Depending on the physical layer characteristics and the support of a message based RACH design, it can be possible to optimise the procedure and carry equivalent information at MAC level, thus removing two signalling steps (see [6]).
The access barring mechanism and related timers needs to be redesigned to fit the characteristics of NB-IOT (see TR 45.820 [2]).
· RRC Connection reconfiguration  

Only one Data Radio Bearer is supported. Once established, it is never modified or released.

UE specific configuration (e.g. physical layer configuration, layer 2/3 configuration …) is expected to be kept to a minimum and provided during the initial setup of the connection based on UE subscription parameters and cell specific configuration. It is not expected to change during the life of the connection.

· RRC Connection re-establishment 

In E-UTRAN, the RRC connection re-establishment procedure was introduced as a recovery procedure to handover failure. In NB-IOT, network controlled mobility and handover are not supported, also the RRC connection is expected to be very short-lived (time to transfer a few data packets) so there seems to be very little benefit to support RRC connection re-establishment. Instead, it is proposed that the UE performs the same actions as when leaving RRC_CO NNECTED mode.

· Counter check

The RRC connection is very-short lived and only a few data packets are transfered. There is no use for the counter check procedure.

· RRC Connection release 

The procedure can be simplified as there is no need for configuration of idle mode mobility parameters and redirection. 

It could be useful to have an autonomous (e.g. timer-based) connection release to reduce the signalling over the air. 

2.2.4 
Mobility
There is no support for network controlled mobility (handover and measurement). Mobility is performed via cell selection and reselection.
2.2.5 
Transport of NAS message

NAS messages are either concatenated with RRC messages or carried in RRC without concatenation in the same way as in E-UTRAN.

2.2.6
UE capability transfer

It is expected that only a few UE capabilities, mainly related to the physical layer, will be defined. 
2.2.7 
Summary
The table below summarises the applicability of E-UTRAN RRC procedures to NB-IOT.
Table 1: RRC procedures applicability to NB-IOT 
	RRC procedures

	Not supported
	Modified
	Reused

	5.2 System information
	
	X
	

	5.3 Connection control
	
	
	

	· Paging
	
	X
	

	· RRC connection establishment
	
	X
	

	· Initial security activation
	
	
	X

	· RRC connection reconfiguration
	
	X
	

	· Counter Check
	X
	
	

	· RRC connection re-establishment
	X
	
	

	· RRC connection release
	
	X
	

	· RRC connection release by upper layer
	
	
	X

	· Proximity Indication
	X
	
	

	5.4 Inter-RAT Mobility
	X
	
	

	5.5 Measurements
	X
	
	

	5.6 Other
	
	
	

	· DL information transfer
	
	
	X

	· UL information transfer
	
	
	X

	· UE capability transfer
	
	X
	

	· CSFB to 1x Parameter transfer
	X
	
	

	· UE information
	X
	
	

	· Logged Measurement Configuration
	X
	
	

	· Release of Logged Measurement Configuration
	X
	
	

	· Measurement logging
	X
	
	

	· In-device coexistence indication
	X
	
	

	· UE Assistance Information
	X
	
	

	· Mobility history Information
	X
	
	

	· RAN-assisted WLAN interworking
	X
	
	

	· SCG failure information
	X
	
	

	5.8 MBMS
	X
	
	

	5.9 RN procedures
	X
	
	

	5.10 Sidelink
	X
	
	


Proposal 3: It is proposed to agree on the contents of the table as a baseline for further work.

3
Conclusion
This document introduces the RRC layer in NB-IOT and how the RRC layer of the E-UTRAN can be reused. It is proposed to agree on the three proposals below: 
Proposal 1: Only one SRB (equivalent to SRB1) is needed to carry RRC signalling and NAS signalling over DCCH

Proposal 2: Only one data radio bearer (DRB) is needed to carry the user plane data over DTCH. Support of DRB at all is dependent on the outcome of the SA2 study.
Proposal 3: Use the contents of table 1 as a baseline for further work.
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