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1 Introduction
In this document, we analyse the details of the RRC procedures; taking into account the agreements of RAN2#ad hoc and the agreements of SA2#113 (see [1] to [2]).
2 Discussion
2.1 RRC connection establishment 
RRC connection request
The RRC Connection Request message is used to request the establishment of an RRC connection. Based on the agreements of previous meetings and proposals for this meeting, an outline of the RRC connection request message for NB-IoT is shown in table 1. 
Table1. RRC connection request for NB-IoT
	IE
	Details

	InitialUE-Identity
	S-TMSI , Random Value

	EstablishmentCause
	MT-Access, MO-Signalling, MO-Data, MO-Exception-Data [4]

	ST/MT capability indication
	ST/MT capability indication [5], [6]

	CP solution/ UP solution   indication 
	CP solution/ UP solution indication [6]

	Data volume indication
	Data Volume Indication [5][7]


At RAN2#92, it was agreed that the RRC connection establishment cause can be used for differentiated handling, e.g. of data and signalling, in AS and that the following values of RRC establishment cause may be applicable for NB-IoT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data. It was left FFS whether the same establishment cause will be used for the control plane and the user plane solutions.
As the purpose of the establishment cause is access control and admission control in the eNB, we don’t see any reason to have different causes for the two solutions. 

Proposal 1: The following establishment causes are defined in NB-IoT: mt-Access, mo-Signalling, mo-Data, mo-Exception-Data. 
Proposal 2: The same establishment cause is used for the control plane and the user plane solution. 
On the other hand, we think it is beneficial for the eNB to be aware of which (e.g. Control Plane or User Plane) CIoT EPS optimisations are used as this may lead to different configuration for SRB1 and the RRC connection. In [6], we propose that this indication is carried in the RRC Connection Request message.
It has been agreed in [5] that a data volume indication can be sent in msg3. In [7], we propose that a data volume indication is included in RRC connection request message.
RRC connection setup

The RRC Connection Setup message is used to establish SRB1. An outline of the RRC connection setup message for NB-IoT is shown in table 2. 
Table2. RRC connection Setup for NB-IoT
	IE
	Details

	Radio Resource Config  Dedicated
	SRB1 configuration [3]

	
	MAC Main configuration [5]

	
	PHY configuration


It has been agreed in RAN2#91bis that SRB1 is supported in NB-IoT, and that there was no motivation to support SRB2 [6]. 
In RAN2 NB-IoT Ad-hoc meeting, it has been agreed that the Connected mode DRX configuration for NB-IoT can be included as part of RRC message in MSG 4 [5]. 

We assume it should also be possible to use default configuration for the SRB1 configuration, MAC main configuration and PHY configuration.
Proposal 3: SRB1 configuration, MAC configuration, and PHY configuration can be provided in RRC Connection Setup message. If they are not signalled explicitly, default values apply.
RRC connection setup complete

The RRC Connection Setup Complete message is used to confirm the successful completion of an RRC connection establishment and to carry a NAS Data PDU. An outline of the RRC connection Setup Complete message for NB-IoT is shown in table 3. 

Table 3. RRC connection Setup Complete for NB-IoT
	IE
	Details

	SelectedPLMN-Identity
	Index of selected PLMN

	RegisteredMME
	PLMN-Identity

	
	MME group identity

	
	MME code

	Dedicated Info NAS
	

	CIoT EPS indication
	CIoT EPS indication [1], [6]


SelectedPLMN-Identity and RegisteredMME are legacy parameters used by the eNB to select the MME where to route the initial UE message when the S-TMSI is not available. These parameters are also needed in NB-IoT.

Proposal 4: IEs SelectedPLMN-Identity and RegisteredMME are supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the Control plane and the user plane solution.
SA2 has described in [1] that the UE shall provide some additional indication to the eNB to enable the ENB to select a MME that supports the requested CIOT EPS optimisations. In [6], we propose that a “CIoT EPS indication” is carried in RRC Connection setup complete message. 

A number of fields, that are currently included in the RRC connection setup complete message, are not applicable to NB-IOT:

· gummei-Type: the GUTI is always set to ’native’ (see [1])
· rlf-InfoAvailable, logMeasAvailable, connEstFailInfoAvailable, logMeasAvailableMBSFN: not applicable as MDT is not supported 
· mobilityState; not applicable as speed dependent mobility parameters is not supported
· mobilityHistoryAvail: not applicable as mobility history is not supported
· rn-SubframeConfigReq: not applicable as Relay Node is not supported 
Proposal 5: The following parameters are not supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the Control plane and the user plane solution.
· gummei-Type
· rlf-InfoAvailable, logMeasAvailable, connEstFailInfoAvailable, logMeasAvailableMBSFN 
· mobilityState
· mobilityHistoryAvail
· rn-SubframeConfigReq
2.2 RRC UL/DL transfer procedures
UL information transfer 
The UL Information Transfer message is used for the transfer of NAS dedicated information. In NB-IoT, inter-RAT mobility is not supported, there is no tunnelling of non-3GPP dedicated information 
Proposal 6: IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the UL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
DL information transfer 
The DL Information Transfer message is used for the transfer of NAS dedicated information. In NB-IoT, inter-RAT mobility is not supported in NB-IoT and there is no tunnelling of non-3GPP dedicated information.
Proposal 7: IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the DL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
2.3 RRC connection release

The RRC Connection Release message is used to command the release of a RRC connection . An outline of the RRC connection Release message for NB-IoT is shown in table 4. 
Table 4. RRC connection Release for NB-IoT
	IE
	Details

	Release Cause
	Others, loadBalancingTAUrequired

	RedirectedCarrierInfo

	FFS [8]


In LTE, the release cause can take the following values: others, loadBalancingTAUrequired, cs-FallbackHighPriority.

The cause loadBalancingTAUrequired is used when the MME wants to move UEs that are registered on that MME to another MME (for example when a MME is added or removed via O&M). The procedure is triggered by the MME and we assume it is also applicable to NB-IoT. 

The cause cs-FallbackHighPriority is not applicable to NB-IOT as CS services are not supported.

Proposal 8: The following release causes are defined in NB-IoT: others, loadBalancingTAUrequired. This applies to both the control plane and user plane solution.
In RAN2#92, it was agreed that we will have a method for inter-frequency load distribution (quite static). In [8], we propose this to be realised via Redirection at RRC Connection Release. 
Proposal 9: IE RedirectedCarrierInfo can be included in RRC Connection Release message if inter-frequency redirection is supported. This applies to both the control plane and the user plane solution.
3 Conclusion

In this document, we have discussed stage 3 aspects of the RRC procedures and messages for NB-IoT and we have the following proposals:
Proposal 1: The following establishment causes are defined in NB-IoT: mt-Access, mo-Signalling, mo-Data, mo-Exception-Data. 
Proposal 2: The same establishment cause is used for the control plane and the user plane solution. 
Proposal 3: SRB1 configuration, MAC configuration, and PHY configuration can be provided in RRC Connection Setup message If they are not signalled explicitly, default values apply.
Proposal 4: IEs SelectedPLMN-Identity and RegisteredMME are supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the Control plane and the user plane solution.
Proposal 5: The following parameters are not supported in the RRC Connection Setup Complete message for NB-IoT. This applies to both the control plane and the user plane solution.
· gummei-Type
· rlf-InfoAvailable, logMeasAvailable, connEstFailInfoAvailable, logMeasAvailableMBSFN 
· mobilityState
· mobilityHistoryAvail
· rn-SubframeConfigReq
Proposal 6: IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the UL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
Proposal 7: IEs dedicatedInfoCDMA2000-1XRTT and dedicatedInfoCDMA2000-HRPD are not supported in the DL Information Transfer message in NB-IoT. This applies to both the control plane and the user plane solution.
Proposal 8: The following release causes are defined in NB-IoT: others, loadBalancingTAUrequired. This applies to both the control plane and user plane solution.

Proposal 9: IE RedirectedCarrierInfo can be included in RRC Connection Release message if inter- frequency redirection is supported. This applies to both the control plane and the user plane solution:
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