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1. Introduction 
NB IOT is a kind of RAT technology and CIOT is a kind of method for data transfer, e.g., via NAS or via bearer. As confirmed by the SA2[1], a  UE could enjoy the UP CIOT optimization and legacy services together over NB IOT or over WB EUTRAN. The UE may have a bearer for CIOT service and another bearer for non CIOT service. 

In this paper, we analyze the requirement for the eNB to understand whether a establish bearer is for UP CIOT optimization and provide proposal to satisfy the requirement. 
2. Discussion 
2.1 CIOT indication

	Referred to the LS[1]
SA2 would like to thank RAN2 for their LS in R2-162018 on on CIoT optimization for non-NB-IoT UEs. SA2 has discussed the issues raised in the LS and has concluded the following:

1. Could a non-NB-IoT UE be configured (by MME) to use more than one of following mechanism to exchange data: CIoT CP optimization, CIoT UP optimization and legacy mechanism?

SA2 answer: Yes, SA2 would like to mention that from SA2 perspective this also applies to NB-IOT
2. If yes to (1), could a non-NB-IoT UE be configured (by MME) to use more than one of following mechanism to exchange data within the same RRC connection: CIoT CP optimization, CIoT UP optimization and legacy mechanism?

SA2 answer: Yes, SA2 would like to mention that from SA2 perspective this also applies to NB-IOT
3. If yes to (1) and no to (2), would the AS layer be involved in the switching between the different mechanism (i.e. CIoT CP optimization, CIoT UP optimization and legacy mechanism).

SA2 answer: See above. In addition, SA2 would like to point out that for the case where both the UE and the network support C-IoT CP and UP CIoT EPS Optimisation for a given PDN Connection, the responsibility of switching between CP and UP lies with the NAS layer.


For both NB IOT and WB EUTRAN, the UE may setup multiple PDN connections: one for CIOT and the other for non CIOT.  In case the user plane CIOT is inactive, the UE context is not released but to be suspended when the UE becomes in active.

In order to initiate the first suspend procedure, the MME should indicate to the eNB whether the user plane CIOT is activated. The user plane CIOT should be the bearer context. 
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Fig.1
Proposal1: Include a CIOT indication in the Initial UE Context Setup and E-RAB Setup Request message.

2.2 How to suspend the bearer for UP CIOT
It is assumed a UE has one bearer for CIOT and another bearer for non CIOT.

· If the CIOT bearer is the last activated E-RAB and it becomes the inactive, eNB could suspend the UE.
· If the CIOT bearer is not the last activated E-RAB and it becomes the inactive
· Alt1: the eNB request the MME and UE to suspend the CIOT beaer. The UE is still in connected.
· Alt2: the eNB keeps the inactive CIOT bearer as activated and eNB suspends the UE when the inactive CIOT bearer becomes the last activated E-RAB.

For Alt1, there is no bearer level suspend procedure by now. The MME also cannot resume a bearer in case data transfer is required after the bearer is suspended.
Alt2 requires the specific eNB implementation for CIOT bearer. According to Alt2, only the CIOT bearer will be suspended since the non CIOT bearers are released by the eNB in case they become inactive. In hence, it is beneficial for the eNB to keep the CIOT bearer as activated even there is no data transfer for a UE in connected mode. 
Proposa2: The eNB keeps the CIOT bearer as activated even there is no data transfer when the UE is in connected mode.

2.3 Mobility Scenario 
The WB EUTRAN allows the UE handover, the bearer context of CIOT should be transferred to the target eNBs during handover procedure. When the UE or the CIOT bearer becomes inactive at the target eNB after HO, the target could execute the appropriate behavior.
Proposal3: Include the CIOT indication in the X2 Handover Request message and S1 Handover Request message.

3. Conclusion 

In this paper, we discuss in further detail the open issues and provide the proposals and observation as follows: 
Proposal1: Include a CIOT indication in the Initial UE Context Setup and E-RAB Setup Request message.

Proposa2: The eNB keeps the CIOT bearer as activated even there is no data transfer when the UE is in connected mode.

Proposal3: Include the CIOT indication in the X2 Handover Request message and S1 Handover Request message.
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