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1 Introduction
It has been agreed to support two modes in NB-IoT RAT [1] and for simplicity these two modes will be referred to as CP mode and UP mode. CP mode is also referred to as ‘Data via MME’ by SA2. This paper considers the impact on RRC connection establishment.

2 Attach sequence
A typical NB—IoT attach sequence is shown in Figure 1. From NAS perspective there is no special behavior required in NB-IoT for CP or UP mode. The same behavior applies for TAU procedure.
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Figure 1 NB-IoT Attach sequence
Above procedure does not show establishment of access level security in UP mode but this is not prohibited; that is MME can establish an AS level security context in UP mode and cache the context upon release of RRC connection.
3 Data transfer

3.1 Control Plane solution
An example sequence for data transfer when UE operating in CP mode is shown in Figure 2. 
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Figure 2 NB-IoT Data Transfer (CP mode)

This sequence highlights the following aspects:

· AS security context not established hence SRB2 not used (MME knows from UE-ID what mode this UE has attached with CN).

· UE-ID (typically S-TMSI) received in RRC CONNECTION REQUEST is transferred to MME along with each NAS PDU. 

· RRC connection release (normally) initiated by MME. MME can do this based on in-activity timer or some other trigger.
· RRC CONNECTION SETUP COMPLETE message may not have sufficient space to carry complete NAS PDU.

· User plane data goes via NAS, on SRB1

RAN2 would need to provide scenarios to RAN3 so they can determine the necessary eNB/MME interface changes needed to be highlighted to RAN3.
3.2 User Plane Solution

An example sequence for data transfer when UE operating in UP mode is shown in Figure 2. In this case there is no AS security context present in the UE or connection resumption had failed and UE decided to establish new RRC connection from idle.
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Figure 3 NB-IoT Data Transfer (UP mode)

This sequence highlights the following aspects:

· AS security context established as per legacy LTE (i.e. setup-up by MME)
· Data packets delivered to/from UE as per legacy procedure

· RRC connection suspension mechanism needs to be added (already acknowledged)

· Trigger for RRC connection suspension can be based on no uplink/downlink activity.

· RRC Reconfiguration procedure is required for UP mode.

In this case also there is no need for UE to explicitly signal to eNB UP or CP mode.
The sequence in Figure 4 shows RRC resumption procedure
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Figure 4 NB-IoT Data Transfer (UP mode RRC resumption)

4 Summary
This document looked at the different ways to establish RRC connection for signalling and for user data transfer to identify the key aspects impacting radio level signalling. From this study following observations and proposals are put forward:

Observation 1: No need for NB-IoT UE explicitly signal CP or UP mode in RRC messages.

Proposal 1: Assume there is no need for NB-IoT UE to explicitly signal UP or CP mode within RRC message. This assumption can be revisited later if required.

Observation 2: RRC Reconfiguration procedure necessary for UP mode but not required for CP mode.
Observation 3: RRC connection release can be initiated by eNB for UP mode and by both eNB and MME for CP mode. 

Proposal 2: To keep the procedures similar for UP and CP, it is proposed eNB initiates RRC connection release/suspension and convey this decision to RAN3 (and SA2 if necessary). 

Proposal 3: In CP mode UE ID delivered to MME by eNB via INITIAL UE MESSAGE along with NAS PDU containing user payload. UE ID should not be included in NAS PDU containing user data.
Proposal 4: Make NAS PDU optional in RRC CONNECTION SETUP COMPLETE message.

It is proposed RAN2 to discuss and conclude on these proposals.
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