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1. Introduction
In RAN2#93, there were many agreements on UP solution (UE Context Cashing). In addition, some remaining issues were discussed during Email discussion after RAN2#93 and summarized in Rapporteur’s report [1]. We consider it is not yet clear what the UE and the eNB do at mo-Signaling during the RRC connection suspended. In this contribution, we discuss this case and provide our views.
2. Discussion
In some cases, mo-Signaling is triggered for e.g. SMS or TAU while the UE is in RRC Idle but its context stored in the network (i.e. RRC Connection Suspended). For this case, SA2 has agreed as follows and captured in the TS23.401 [2].
	At any subsequent transaction trigger from the NAS layer when UE is in ECM-IDLE, the UE shall attempt the Connection Resume procedure, see clause 5.3.5A and TS 24.301 [46].


According to the SA2 agreement, the UE shall send the RRC Connection Resume Request to the eNB and the eNB responds to the request by sending the RRC Connection Resume, if the UE context is available. In this case (i.e., mo-Signaling only), the eNB will resume the bearers based on current assumptions and agreements, but the resumption of bearers will not be necessary. 
If the resumption of unnecessary bearer is a problem, there could be an enhanced approach. For instance, the UE sends an indication to show the requested resuming is only for mo-Signaling without any data in the RRC Connection Resume Complete. Upon receiving this indication, the eNB can know there will be no need to resume the bearer. This could avoid resuming unnecessary bearer. If this is applied, the eNB should release the RRC connection, once the signaling is completed. Otherwise, if the UE wants to send the data in this RRC connection, the UE may need to start from RACH procedure.
With respect to the gain, although there is only one DRB in NB-IoT basically, there may be more than one DRBs supported in future. Even in Rel-13, some companies consider to support more than one DRB. In addition, if we consider the commonality between the NB-IoT and non-NB-IoT, it would be beneficial to apply the enhanced approach even in Rel-13 NB-IoT. Furthermore, when we consider multiple DRBs, the indication in RRC Connection Resume Complete may be better to show which DRB(s) is requested to be resumed. Therefore, we propose to discuss some enhancements above and agree to support either (or other) enhancement to avoid unnecessary bearer resumptions.

Proposal 1: RAN2 to agree and specify the UE behavior that the UE shall send the RRC Connection Resume Request, even if only mo-Signaling is triggered when the RRC connection is suspended.
Proposal 2: RAN2 to discuss the enhanced approach, e.g. the UE sends an indication to show the need of bearer resumption or which DRB(s) need to be resumed in the RRC Connection Resume Complete.
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Fig.1: Example procedure for mo-Signaling at RRC suspended
3. Conclusion

In this contribution we discussed the UE behaviour at mo-Signaling during the RRC connection suspended and made following proposals.
Proposal 1: RAN2 to agree and specify the UE behavior that the UE shall send the RRC Connection Resume Request, even if only mo-Signaling is triggered when the RRC connection is suspended.
Proposal 2: RAN2 to discuss the enhanced approach, e.g. the UE sends an indication to show the need of bearer resumption or which DRB(s) need to be resumed in the RRC Connection Resume Complete.
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4.10
Introduction of CIOT EPS Optimizations

Cellular IoT EPS Optimizations provide improved support of small data transfer. One optimisation is based on User Plane transport of user data and is referred to as User Plane CIoT EPS Optimisation. Another optimisation, known as Control Plane CIoT EPS Optimization, transports user data via MME by encapsulating user data in NAS PDUs, reducing the total number of control plane messages when handling a short data transaction. The Cellular-IoT data could include e.g. status information, measurement data from Machine-to-Machine applications.

Several types of MME are envisaged, e.g.

-
an MME that supports either User Plane or Control Plane CIoT EPS Optimisation;

-
an MME that supports both User Plane and Control Plane CIoT EPS Optimisations;

-
an MME that does not support any CIoT EPS Optimisations.

The E-UTRAN shall support the routeing of UEs to an MME that can process the request from the UE.

4.11
User Plane EPS Optimization

The User Plane EPS Optimization functionality enables support for transfer of user plane data without the need for using the Service Request procedure to establish Access Stratum (AS) context in the serving eNodeB and UE.

As a precondition the UE needs to perform an initial connection establishment that establishes the AS bearers and the AS security context in the network and UE and the RRC connection is suspended by means of a Connection Suspend Procedure ( see clause 5.3.4A). At any subsequent transaction trigger from the NAS layer when UE is in ECM-IDLE, the UE shall attempt the Connection Resume procedure, see clause 5.3.5A and TS 24.301 [46]. If the Connection Resume procedure fails, the UE initiates the pending NAS procedure, see TS 24.301 [46]. To maintain support for User Plane EPS Optimization at UE mobility between cells configured on different eNodeBs, the AS Context should be transferred between the eNodeBs, see TS 36.300 [5] and TS 36.423 [76].

By using the Connection Suspend procedure, see clause 5.3.5A and TS 36.300 [5]:

-
the UE at transition into ECM-IDLE stores the AS information;

-
the eNodeB stores the AS information, the S1AP association and the bearer context for that UE;

-
MME stores the S1AP association and the bearer context for that UE and enters ECM-IDLE.

In the context of this functionality, the UE and the eNodeB store the relevant AS information at transition into ECM-IDLE.

By using the Connection Resume procedure, see clause 5.3.5A and TS 36.300 [5]:

-
the UE resumes the connection with the network using the AS information stored during the Connection Suspend procedure;

-
the, potentially new, eNodeB notifies the MME that the connection with the UE has been securely resumed and the MME enters ECM-CONNECTED.

If a MME has a S1AP association stored for a UE and the MME receives for that UE a EMM procedure over another UE-associated logical S1-connection or at Tracking Area Update procedure with MME change, or SGSN Context Request, when the UE has re-attached, or when the UE has been Detached, the MME and the previously involved eNodeB shall delete that stored S1AP association using the S1 Release procedure, see clause 5.3.5 and TS 36.413 [36].
