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1	Introduction
This discussion paper aims to discuss an issue when Control Plane CIoT optimisation feature and attach without PDN connectivity feature are not deployed homogenously. In the following sections the wording CIOT features corresponds to either Control Plane CIoT optimisation or attach without PDN connectivity feature. Also in following sections, a Tracking area corresponds to a registration area.
2	Discussion
Observations 
1.	According to the current specification, a PLMN may not support a CIoT feature homogeneously in the PLMN i.e. a CIoT feature is supported on per TA basis of a PLMN. Please see the related text in the reference section.
2. In the initial deployment phase, a network operator may not deploy a CIoT feature in all registration area of a PLMN.
3. In case of HomeNodeB, some user may not want a CIoT feature.
4. Due to maintenance in a network, the support of a CIoT feature may be switched off for a period.
5. In DOS attack case, the hacker may install a fake base station not broadcasting the support indication of a CIoT feature for a while and then switched off the base station.

Facts:
1. According to the sub clause  4.4.3.1.1 of  TS23.122, a UE supporting only Control Plane CIoT optimisation  or a UE supporting attach without PDN connection only will follow the behaviour as described below after the UE is switched on or recovery from lack of coverage:
	1.  if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]), the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN connection.
2. if the MS only supports control plane CIoT EPS optimization (see 3GPP TS 24.301 [23A]) and the UE camps on a E-UTRA cell which is not NB-IoT cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS shall not consider PLMNs which do not advertise support of EPS services with control plane CIoT EPS optimization.
Problem Statement:
The above UE behaviour is not clear whether the UE will not consider the PLMN in the chosen cell only or the Tracking area of the chosen cell only or in all tracking areas of the PLMN. The above line can be interpreted in following three ways:
Interpretation 1: A UE will not consider the current cell but may consider other available cells of the same TA.
The UE will not select the current cell for the PLMN but may consider other cell of the same tracking area if other cell satisfies the cell selection criteria.   
Assessment 1:
According to the Stage2, a CIOT feature is not supported in a cell then other cells of the tracking area will also not support a CIoT feature. Therefore, if the UE reselects another cell of the same TA then the UE will not attach to that cell. Therefore, the UE will keep doing cell reselection in same TA, will not get service and will drain out the battery.
Interpretation 2: A UE will not consider all the cells in the current Tracking area for cell selection procedure but consider cells from different TA broadcasting support of the CIoT feature.
When a UE finds that the cell does not advertise the support of the CIoT feature, then the UE shall not consider another cell of the TA corresponding to the current cell for cell selection. The UE may consider a cell of different TA if the cell advertises support of the CIoT feature. 
Problem 1:
When a location is at a boundary of two tracking areas, first tracking area doesn’t support a CIoT feature and second tracking area  supports the CIoT feature, but the best cell belongs to the first tracking area which doesn’t support the CIoT feature then the UE will not be able to select a cell of second Tracking Area even though the second TA supports the CIoT feature. This can be for the cases described below:
1. When a Home NodeB is deployed at a location, which does not support any CIoT feature and is the best cell at that location.
2. When an operator is doing maintenance at a location and turn off the CIoT feature for a certain period of a tracking area.
3. In case of DOS attack, the hacker install a fake enodeB not advertising the CIoT feature.

Assessment 2:
This UE behaviour matches the network deployment scenario where all TAs of a PLMN may not support a CIoT feature. If the UE follows this behaviour, the UE will find a service on a TA, which supports the CIoT feature after the moving from a TA, where the UE was switched on and the TA doesn’t support the CIoT feature.
Interpretation 3: A UE will not consider all Tracking areas for cell selection procedure.
When a UE is switched in a TA which doesn’t advertise support of a CIoT feature then the UE will not consider the entire TAs of the PLMN for cell selection procedure.
Assessment 3:
If the UE follows this behaviour then the UE will not be able to get service after moving to tracking area, which supports a CIoT feature from a tracking area where the UE was switched on and the tracking area doesn’t support the CIoT feature. The user will not be able to get service in the entire PLMN even though some Tracking Area supports the CIoT feature.
3	Proposal

Proposal 1:
Based on the above assessments of the three interpretations, the UE should follow the behaviour as described in interpretation 2 and add the TAI of the cell, which does not advertise the support of the CIoT feature in forbidden tracking area for roaming and start timer T3247or T3245.  After the expiry of the timer T3247 or T3245 the TAI is removed from the forbidden TAI list for roaming. This will solve problem 1 as the UE will not consider the TAI of the cell, which doesn’t advertise the support of a CIOT feature for cell selection procedure.
Proposal 2:
The AS layer will consider a cell suitable for cell (re)selection only when the cell advertise support of the CIoT feature supported by the UE. This will solve problem 1 as the UE will not consider the cell suitable for cell (re) selection if it doesn’t advertise support the CIoT feature. 

.



4.	Conclusion
Based on the above discussion, it is proposed to adopt proposal 2 as it is simple and efficient way to solve the problem described above. Therefore, it is proposed to send a LS to RAN2 to asking them to modify the criteria for suitabled cell as described in proposal. In addition, CRs C1-170699 and C1-170700 are submitted based on proposal 1.
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Related Text 1 from TS 23.122
[bookmark: _Toc462927546]4.4.3.1.1	Automatic Network Selection Mode Procedure
j)	In i to v, if the MS only supports EMM-REGISTERED without PDN connection (see 3GPP TS 24.301 [23A]), the MS shall not consider PLMNs which do not advertise support of EMM-REGISTERED without PDN connection.
k)	In i to v, if the MS only supports control plane CIoT EPS optimization (see 3GPP TS 24.301 [23A]) and the UE camps on a E-UTRA cell which is not NB-IoT cell (see 3GPP TS 36.304 [43], 3GPP TS 36.331 [22]), the MS shall not consider PLMNs which do not advertise support of EPS services with control plane CIoT EPS optimization.
Related text 2 from TS 23.401 
The MME indicates the network behaviour the network accepts in the Supported Network Behaviour information. This indication is per TAI List. The MME may indicate one or more of the following:
-	Whether Control Plane CIoT EPS optimisation is supported.
-	Whether User Plane CIoT EPS optimisation is supported.
-	Whether S1-U data transfer is supported.
-	Whether SMS transfer without Combined Attach is accepted.
-	Whether Attach without PDN Connectivity is supported.
-	Whether header compression for Control Plane CIoT EPS optimisation is supported.
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