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1. Introduction
Whether the UE can use CIoT optimization (i.e., user plane CIoT EPS optimization (UP solution) and/or control plane CIoT EPS optimization (CP solution)) is determined in the Attach/TAU Request procedure. After that, if the UE moves to the cell not supporting CIoT optimization whose tracking area is different from the stored one, the UE can initiate TAU Request and the network can indicate the UE that CIoT optimization is not accepted in TAU Accept. Therefore, the UE can transfer user data by using alternate methods instead of CIoT optimization which the cell does not support.
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On the other hand, if the UE moves to the cell not supporting CIoT optimization whose tracking area is the same as stored one, the UE cannot recognize that CIoT optimization would not be accepted in the NAS layer because the UE does not initiate TAU Request. So, the UE cannot transfer any user data despite the UE initiates the RRC Connection Resume for UP solution or the Control Plane Service Request for CP solution in the cell not supporting CIoT optimization.
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To address this issue, NTT DOCOMO proposed following solutions (C1-163304 and C1-163305) in CT1#99@Tenerife.

· For WB-S1 mode, if the support of CP solution is not broadcasted in SIB2, the UE shall initiate the Service Request instead of the Control Plane Service Request.

· For WB-S1 mode, if the support of UP solution is not broadcasted in SIB2, the UE shall initiate the RRC Connection Request instead of the RRC Connection Resume Request.

However, this proposal was postponed because there were opinions that 3GPP spec does not suppose the scenario that both the cells supporting CIoT optimization and the ones not supporting corresponding solution are mixed in the same TA list. In other word, the UE does not move from the cell supporting CIoT optimization to the cell not supporting corresponding solution without TAU Request procedure. This paper considers the UE behavior in such situation.

2. Consideration
The relationship between the support of CIoT and TAI list is described in stage 2 spec as follows;
TS23.401 section 4.3.5.3.

Other features (e.g. User Plane CIoT EPS Optimisation) may require the MME to adapt how it creates the “list” of TAIs.
So, basically, operators are required to match the support of CIoT optimization in all the cells in the same TA list. However, in the case of network misconfiguration or transitional stage of introducing CIoT optimization, the cells not supporting CIoT optimization may be mixed in the same TAI list. For example, if operators update existing eNB to introduce CIoT optimization, it may be difficult to update all the eNBs in the same TAI list at the same time and the cell not supporting CIoT optimization may remain. If such a situation occurs unexpectedly, the state that the UE cannot transfer any user data should be avoided. NTT DOCOMO thinks that a failsafe needs to be considered.
Besides, this paper limits the scope of consideration only to the UP solution, which seems to be easier to be introduced by updating existing eNB. On the other hand, CP solution is out of scope in this paper because it seems to be common operation to introduce new network nodes dedicated to CIoT(e.g., CSGN) for CP solution and it may be easier to adopt TAI lists depending on support of CP solution. Despite, if there are opinions that the same consideration on CP solution is also needed, NTT DOCOMO will bring a corresponding contribution in next or later meeting.

3. Solutions
If the UE moves to the cell not supporting UP solution during RRC IDLE mode with suspend indication, RRC Connection Resume Request will not be accepted by the eNB despite the UE has user data pending. So, the UE cannot transfer any user data. To solve this issue, this paper proposes 2 solutions.

Alt.1: Use the support of UP solution in SIB2

In this solution, if the support of UP solution is not broadcasted in SIB2, the UE enters RRC IDLE mode without suspend indication. If the UE transfers user data after the UE enters RRC IDLE mode without suspend indication, the UE can send RRC connection request and Service Request as usual bearer establishment procedure. However, a fault of this solution is that it can be applied only for WB-S1 mode because the support of UP solution is not defined in SIB2 for NB-S1 mode.

If this solution is adopted only for WB-S1 mode, new definition of UE behavior is needed in CT1 spec. 
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Alt.2: Release suspend mode after the failure of RRC connection resume request

If the UE sends RRC connection resume request to the eNB not supporting UP solution, eNB cannot receive it. So, this request will be ignored and T300 will expire(see 3GPP TS36.331). Considering this point, it is proposed that the UE shall enter RRC IDLE mode without suspend indication after T300 expires.
A similar UE behavior is already specified in NAS spec as follows;
TS24.301 section 5.3.1.3.

· Upon indication from the lower layers that the RRC connection resume has failed and indication from the lower layers that the RRC connection is not suspended, the UE shall enter EMM-IDLE mode without suspend indication and restart the ongoing NAS procedure if required.
On the other hands, the UE behavior in RRC layer is specified as follows;

TS36.331 section 5.3.3.6.

1> if timer T300 expires:
…
2>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication, upon which the procedure ends;
If above sentence is interpreted that the RRC layer indicates the failure of RRC connection resume request and “RRC connection is suspended”, the UE continues to enter RRC IDLE mode with suspend indication. So, the UE cannot transfer any user data according following NAS spec.

TS24.301 section 5.3.1.3.

· Upon indication from the lower layers that the RRC connection resume has failed and indication from the lower layers that the RRC connection is suspended, the UE shall enter EMM-IDLE mode with suspend indication and restart the ongoing NAS procedure if required; and
Therefore, if this solution is adopted, the UE behavior specified in TS36.331 needs to be clarified so that the RRC layer indicates the NAS layer that RRC connection is not suspended.
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4. Conclusion

This paper considers the scenario that the cells supporting UP solution and the ones not supporting UP solution are mixed in the same TAI list. Additionally, this paper considers the UE behavior when camping on the cell not supporting UP solution without TAU Request procedure. Following 2 solutions are proposed as solutions;
Alt.1: Use the support of UP solution in SIB2 for WB-S1 mode
Alt.2: Release suspend mode after the failure of RRC connection resume request
If Alt.1 is adopted only for WB-S1 mode, corresponding CRs for Alt.1 are provided as C1-164172 for Rel.13 and C1-164173 for Rel.14. However, considering that the same issue may occur in NB-S1 mode, Alt.1 is by no means complete solution. 

On the other hand, Alt.2 can also be applied to NB-S1 mode. If Alt.2 is adopted, RAN2 spec needs to be clarified. So, NTT DOCOMO proposes to confirm with RAN2 whether the RRC layer indicates the NAS layer that RRC connection is suspended or not suspended upon T300 expiry.
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