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1. Introduction
In RAN2#92, the RRC connection establishment cause was discussed and agreed as follows [1]:
	Signalling Enhancements TR 23.720
 :

· There is an RRC establishment cause. 
· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data, mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. 


In this contribution, we discuss whether different cause values should be used for the CP solution (i.e. solution 2) and the UP solution (i.e. solution 18) and provide our views.
2. Discussion
At first, it is discussed which type of cause value should be theoretically used for the data transmission over NAS (e.g. mo-Data or mo-Signalling in the case of mobile originating) in the CP solution, before discussing the need of differentiation between the CP and the UP solutions. In RAN2#92, there were some discussions and some companies considered the mo-Data should be used for NAS PDU, while there was no clear preference for the mo-Signalling. We also consider that the establishment cause for NAS PDU carrying the data should be mo-Data in order to distinguishing other signaling procedure.
Observation 1: mo-Data (or mo-Exception-Data) is preferred for data transmission with the CP solution (i.e. solution 2) rather than mo-Signaling.
Next we discuss the need of differentiation between the CP and the UP solutions. This issue should be considered and decided by taking into account the overall procedure. For instance, it should be clarified who select the solution applied to an NB-IoT UE and in which step it is done. In the following, we discuss two phases: 1) Attach procedure, 2) RRC_Idle to RRC_Connected transition for (initial) data transmission
Assumption
It is assumed that the network (eNB and CN) and the UE support both the CP and the UP solutions. It is also assumed that the RRC connection establishment cause value “mo-Data” is used for both solutions based on the Observation 1.
Phase 1: Attach procedure

Currently SA2 has been discussing the overall procedure for NB-IoT and some CRs have been endorsed for now, although SA2 are still discussing on those endorsed CRs [2,3]. It seems that the UE sends “Preferred Network Behaviour” information which indicates the Network Behaviour the UE can support and what the UE prefer to use. Based on this information, the MME selects the solution at least for the initial selection, and the MME informs the eNB and the UE of its selected solution explicitly or implicitly with appropriate configurations during the Attach procedure. From RAN point of view, it could be assumed that the UE sends mo-Signalling as the establishment cause for the Attach. After the completion of the attach procedure, the RRC connection of the UE is released and the UE stores the information of the configured solution in its memory.
Note that SA2 is still discussing the change of applied solution and thus this aspect is not discussed here.

Phase 2: RRC_Idle to RRC_Connected transition for data transmission
There are roughly 4 steps in an expected signaling flow shown in the figure 1.

Step 1) RRC connection request and setup

For the initial data transmission after the Attach completion, the UE has to set the establishment cause according to the configured solution (CP or UP) and sends the RRCConnectionRequest message to the eNB. Since the eNB does not know the applied solution yet, the eNB sends the RRCConnectionSetup message to the UE with assuming the CP solution. This is motivated by the SA2 agreement that the solution 2 is mandatory supported for the network and the UE, while RAN2 confirms the mandatory support refers to the UE from RAN2 specification point of view.
Step 2) RRC connection setup complete (with data for CP)
The UE sends the RRCConnectionSetupComplete message and it is piggy-backed by some data, only if the UE has been configured with the CP solution. The eNB transfers the NAS information to the MME via S1AP InitialUEMessage message. For the CP solution, the MME does not reply to the eNB by sending S1AP InitialContextSetupRequest message. For the UP solution, the MME sends S1AP InitialContextSetupRequest message to the eNB. Upon receiving this message, the eNB could know the UP solution is applied to the UE. It is FFS how the eNB can know this (e.g., based on which information).
Step 3) RRC connection reconfiguration (for UP)
After the initial security activation procedure (SecurityModeCommand and SecurityModeComplete), the eNB sends the RRCConnectionReconfiguration message for DRB set up and the UE responds with the RRCConnectionReconfigurationComplete message. Then, the UE sends some data via the DRB.
Note that the need of RRC connection reconfiguration for CP has been remained as FFS so far and is discussed in other contribution [4].
Step 4) RRC connection release (for CP) and suspend (for UP)
For the CP solution, the network (MME or eNB) triggers the connection release after e.g. sending the response data in DL or an internal timer (e.g. user inactivity timer) expires. 
For the UP, when the eNB decides to suspend the RRC connection, the eNB informs the MME of UE context deactivate and the UE of RRC connection suspension with the resume ID [5]. The UE enters the RRC_Idle (FFS if this is actually “RRC_Idle”) with storing the AS information. Note that the eNB can know the RRC connection resume procedure by the resume ID and there will be no need for differentiating the cause values in this case.
Based on the discussion above, there seems to be no need for different cause values, given that all the eNB and the NB-IoT UE support the CP solution (i.e. solution 2). 
Observation 2: The eNB may not know the applied solution when the RRCConnectionRequest message is received, but there will be no problem for subsequent procedure.
Although we made observations above, there is no official information from SA2 on the assumptions used in the discussion above. So, we propose to have a working assumption and wait for more progress in SA2 and further information for the final agreement. 
Proposal 1: RAN2 to make a working assumption that there will be no different cause values for the CP and the UP solutions, but to wait for SA2 progress to conclude the issue of need for different cause values. 
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Fig 1: Expected basic signaling flow for data transmission in NB-IoT
3. Conclusion

In this contribution we discussed whether different values of RRC connection establishment cause should be used for the CP solution (i.e. solution 2) and the UP solution (i.e. solution 18). We made the following observations based on the current SA2 status, which has not yet been shared from SA2 officially though.
Observation 1: mo-Data (or mo-Exception-Data) is preferred for data transmission with the CP solution (i.e. solution 2) rather than mo-Signaling.
Observation 2: The eNB may not know the applied solution when the RRCConnectionRequest message is received, but there will be no problem for subsequent procedure.

Since there was no official information from SA2 on the assumptions used to make the observations above, it would be better to make a working assumption at this moment and wait for more progress in SA2 and further information for the final agreement.
Proposal 1: RAN2 to make a working assumption that there will be no different cause values for the CP and the UP solutions, but to wait for SA2 progress to conclude the issue of need for different cause values. 
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4.3.5.x
Preferred and Supported Network Behaviour

The UE includes in the Preferred Network Behaviour indication the Network Behaviour the UE can support and what it would prefer to use.

The Preferred Network Behaviour includes this information: 

· Whether Control Plane CIoT EPS optimisation supported

· Whether User Plane CIoT EPS optimisation supported

· Whether Control Plane CIoT EPS optimisation is preferred or  whether User Plane Plane CIoT EPS optimisation is preferred

· Whether  S1-u data transfer is supported

· Whether SMS without Combined Attach is reqested
If SMS without Combined EPS Attach is requested, the MME is expected to support SMS without the UE performing the combined EPS attach specified in TS 23.272 [58]

If S1-u dta transfer is supported the UE supports data transfer that is not subject to CIoT EPS Optimisations

 The MME indicates the network behaviour it accepts in the Supported Network Behaviour information. 
A UE that support NB-IOT RAT shall always indicate support for Control Plane CIoT EPS optimisation. 

