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1. Introduction
This paper discusses about the behaviour of UE operating in CIoT UP Optimization, focusing in a network where CIoT UP Optimization is not supported uniformly within the network. 
2. Discussion
The focus of the discussion is the following case: “the resume target cell (eNB) does not support CIoT UP Optimization”.

[eMTC case] 

Although the SA2 specification recommended that the CIoT Optimization to be homogeneous [23.401 section ], at least for eMTC, this case may occur both in a deployment where CIoT Optimization support is not homogeneous within the TA or between neighbour TA
Furthermore, the following is described in CT1 specification.

	Broadcast system information may provide information about support of CIoT EPS optimizations (see 3GPP TS 36.331 [22]). At reception of new broadcast system information, the lower layers deliver it to the EMM layer in the UE. The information provided by lower layers is per PLMN and used by the UE to determine whether certain CIoT EPS optimizations are supported in the cell.

The UE shall not request CIoT EPS optimizations which are indicated as not supported.


Our understanding is that the above description applies to the initial CIoT optimization request case. The UE will take into account the SIB2 indication on NW CIoT Optimization support when it request which CIoT Optimization operation that it prefers. However, it is not clear whether this specification also applies for the case when the UE resumes the connection (i.e., has suspended context). 

The following are possibility of behaviour when the UE has suspended context and tries to resume to a cell that does not support CIoT UP Optimization:

Possible behaviour 1:  
The UE with suspended context does not perform RRC Connection Resume procedure, and instead send legacy RRC Connection Request.


This implies that internally the UE change its NAS state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication) when the AS becomes aware that the NW does not support up-CIoT-EPS-Optimisation (i.e., not indicated in SIB2), so that the UE would proceed with legacy NAS procedure, if required.


However, in the present specification, it is not clear whether UE NAS can change the NAS state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication) in case of absent of up-CIoT-EPS-Optimisation in SIB2, since the specification in RRC indicates that RRC will indicate to upper layer if the concerning IE exist (and not when it’s not exist).

Observation 1:
It is not clear whether UE NAS can change the NAS state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication) in case of absent of up-CIoT-EPS-Optimisation in SIB2

Possible behaviour 2:  

The UE with suspended context performs RRC Connection Resume procedure, T300 expired.

The eNB – not supporting CIoT UP Optimization functionality - would not recognize the RRCConnectionResumeRequest message and will likely to ignore the message. The T300 will expires in the UE and it will go to RRC_IDLE, and the UE will tell the upper layer about the “failure to resume the RRC connection with suspend indication”.

According to the present specifications, the UE will go to EMM_IDLE with suspend indication, and this possible behaviour 2 will be performed repeatedly in the every cell that does not support CIoT UP Optimizations.

To solve this problem, if T300 expires due to “no-support of CIoT UP Optimization”, the AS should indicate to upper layer that “failure to resume the RRC connection without suspend indication”. 

However, since T300 expiry when no-response to RRCConnectionResume occurs could be caused by different reasons other than “no support of CIoT UP Optimization”, then it would be difficult for AS layer to differentiate whether T300 expired due to one or other reason. 

Therefore it would be difficult for AS to indicate to NAS about whether T300 expiry is due to eNB not supporting CIoT UP Optimizations.

Observation 2: 

AS layer cannot indicate “failure to resume the RRC connection without suspend indication” when T300 expired due to eNB not supporting CIoT UP Optimization.

Comparing the above possible behaviours, we are of the opinion that possible behaviour 1 is the correct understanding.

Proposal 1:
If possible behaviour 1 is common understanding, then CT1 should be consulted whether it is clear from CT1 specification that absent of up-CIoT-EPS-Optimisation indication would mean NAS needs to change the state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication)
Note that for the case of “eNB not supporting CIoT UP Optimization”, it is understood that the eNB will not perform “fallback” procedure, i.e., sending RRCConnectionSetup as a response to RRCConnectionResumeRequest. This fallback procedure is performed due to failure such that the eNB cannot identify the suspended UE context.

[NB-IoT case]

For NB-IoT case, during the discussion, some companies have the understanding that the network supporting NB-IoT would have homogeneous NB-IoT capability support, which also applies to CIoT UP Optimization NW capability. If this is the case, then no discussion is needed for NB-IoT case, since there will be no case of “the resume target cell (eNB) does not support CIoT UP Optimization”. However, if RAN2 thinks that this case may also happen in NB-IoT case, then RAN2 should discuss the possible behaviour/ solution for NB-IoT. However, it should be noted that there is no SIB indication to indicate support of CIoT UP Optimization for NB-IoT.

Proposal 2: 
RAN2 should discuss whether “the resume target cell (eNB) does not support CIoT UP Optimization” applies to NB-IoT case, and if it is discuss the possible solution.
3. Summary and Proposal
This paper discussed the behaviour for resume procedure in case of  “the resume target cell (eNB) does not support CIoT UP Optimization”.

The following were observed and proposed:

For eMTC case:

Observation 1:
It is not clear whether UE NAS can change the NAS state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication) in case of absent of up-CIoT-EPS-Optimisation in SIB2

Observation 2: 
AS layer cannot indicate “failure to resume the RRC connection without suspend indication” when T300 expired due to eNB not supporting CIoT UP Optimization.

Proposal 1:
If possible behaviour 1 (NAS changes the NAS state based on SIB content) is common understanding, then CT1 should be consulted whether it is clear from CT1 specification that absent of up-CIoT-EPS-Optimisation indication would mean NAS needs to change the state from “EMM-IDLE mode with suspend indication” to the legacy “EMM-IDLE” (without suspend indication)
For NB-IoT case:

Proposal 2: 
RAN2 should discuss whether “the resume target cell (eNB) does not support CIoT UP Optimization” applies to NB-IoT case, and if it is discuss the possible solution.
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