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1. Introduction 
At SA2 #112, several operators and network vendors wanted to re-use current EPS entity with small update, so how to adapt concluded architecture of CIoT to existing architecture has been discussed. The main working assumptions were endorsed in [1][2][3][4][5] to define an Evolved Packet System architecture optimised for the support of Cellular IoT (Internet of Things) applications.
This contribution introduces the main feature of CIOT and analyzes the RAN3 impact according to SA2’s working assumptions.
2. CIOT and NB IOT
	S2-154394[1]
Cellular IoT: Cellular network supporting low complexity and low throughput devices for a network of Things. Cellular IoT supports both IP and non-IP traffic.

NarrowBand-IoT: a 3GPP Radio Access Technology that forms part of Cellular IoT. Unless otherwise indicated in a clause or sub-clause, NarrowBand-IoT is subset of E-UTRAN.

WB-E-UTRAN: the subset of E-UTRAN Radio Access Technologies that excludes NarrowBand-IoT. 

NOTE: the above definition of WB-E-UTRAN is intended only to be used within TS 23.401. 


In order to adapt the deliver characteristic of the infrequent small data for the IOT devices, CIOT provides various mechanisms for data deliver. As shown in fig.1, the possible mechanisms for CIOT data deliver are as follows:

· The IP/Non IP data could be transported over the EPS bearer or the way other than EPS bearer.

· The data of the EPS bearer could be transported as follows:
· Over radio bearer and S1-U tunnel between eNB and SGW.
· Over NAS PDU and the tunnel between MME and SGW.
· Over SMS.
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Fig1. Examples of data delivery mechanism 

For the data transfer over the control plane, the CIOT control plane optimization is required. E.g., the UE may connect to the network without activating any PDN connection or any radio bearer.
For the data transfer over the user plane, the CIOT user plane optimization may be required. I.e., in order to improve the signalling efficiency, the UE context is suspended or resumed when UE connection is released or established. 

For NB IOT RAT, specific requirements may be:  no handover, non GPB bearer only, narrow band resource allocation, etc. The concrete NB IOT impact should be pending to RAN2/RAN1 discussion.
NB IOT focuses on the optimization of the resource allocation for the small data and CIOT focuses on the optimization of the data delivery mechanism. It is beneficial to separate the discussion into four parts:
· The common CIOT optimization: the RAN3 impact which is common for the CIOT optimization (control plane+ user plane).

· The control plane CIOT optimization.
· The control plane CIOT optimization.
· The RAN specific requirements for NB IOT: It is unclear whether any RAN3 impact from the new RAT technology of NB IOT other than that from the CIOT optimization. If positive, the RAN3 impact should also be included, which is still pending to RAN1 and RAN2.
Proposal1: It is proposed to separate the discussion into four parts: the common CIOT optimization, the CIOT control plane optimization, the CIOT control plane optimization, the RAN requirements specific for NB IOT.
3. The common CIOT optimization
3.1 MME selection
	S2-154394[1]
When selecting an MME for a UE that is using the NB-IoT RAT, the eNodeB’s MME selection algorithm shall take into account the MME’s support (or non-support) for NB-IoT.

	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 transports user data via the Control Plane node and is referred to as Control Plane CIoT EPS Optimisation. Several types of MME are envisaged, i.e. 

· an MME that only supports CIoT optimisation;

· an MME that does not support CIoT Optimisations and 

· an MME that supports CIoT Optimisations. 

The E-UTRAN shall support the routeing of UEs to an MME that supports the behaviour the UE requires.


According to the SA2’s working assumption, the MME’s NB IOT capability should include
· Only support CIoT optimisation

· Not support CIoT Optimisation

· Support CIoT Optimisation

W.R.T that the CIOT user plane optimisation is optional, the support of CIoT Optimisation could be further split as follows: 

· Only support control plane CIOT optimization

· Support control plane CIOT optimization and user plane CIOT optimization
In general, the MME capability is static info. With regard to that, the eNB could obtain MME capability by OAM.

Proposal2: It is proposed to introduce the MME capability of NB IOT for the NNSF.
Proposal3: It is proposed the eNB to obtain the MME capability of NB IOT by OAM.
3.2 IP header compression
	S2-154452[2]
If the PDN type is set to "Non-IP" the MME includes it in the S1-AP Initial Context Setup Request so that the eNodeB disables header compression.

	S2-154454[5]
4.3.17.X.2
Attach Procedure


The UE indicates in the Attach procedure that Non-IP PDN type shall be used. If the MME establishes DRB (e.g. for UEs using the User Plane CIoT EPS Optimization), it indicates to the eNodeB to not use header compression for PDN connection of PDN type Non-IP. 


By now, PDN connection is enhanced to support the type of non IP.  Whether the non IP data type is introduced for CIOT is still open.
· In case of the data over the user plane, the radio bearer may be setup for IP data or non IP data. For the non IP data, the IP header compression on PDCP layer should be skipped. In hence, the eNB need to differentiate data type of each bearer. However, the eNB anyway need to read the PDU from the received GTP-U. According to the header of the PDU, the eNB could understand whether it is an IP PDU or not and also can well decide whether to skip the IP header compression.
· In case of the data over the control plane, the IP header compression for IP data  is enforced by the MME.

Proposal4: It is proposed no to indicate the data type (IP/non IP) to the eNB and eNB decides whether to skip the IP header compression by implementation.
3.3 RAT Type

	S2-154394[1]
4.3.25
Dedicated Core Networks (DCNs)

4.3.25.1
General

This feature enables an operator to deploy multiple DCNs within a PLMN with each DCN consisting of one or multiple CN nodes. Each DCN may be dedicated to serve specific type(s) of subscriber. This is an optional feature and enables DCNs to be deployed for one or multiple RATs (e.g. GERAN, UTRAN, E-UTRAN, WB-E-UTRAN, NB-IoT, …). 

	5.3.3.0A
Provision of UE's TAI to MME in ECM-CONNECTED state

The eNodeB shall include the TAI+ECGI and the RAT type (WB-E-UTRAN or NB-IoT) of the current cell in every S1-AP UPLINK NAS TRANSPORT message.

	5.10.2
UE requested PDN connectivity

The RAT type is provided in this message for the later PCC decision. The RAT type shall enable NB-IoT and WB-E-UTRAN to be differentiated by the PDN-GW.  

The RAT type is provided to the PCRF by the PDN GW if received by the previous message. If the PDN GW/PCEF is configured to activate predefined PCC rules for the default bearer, the interaction with the PCRF is not required (e.g. operator may configure to do this) at the moment.


For NB-IOT, SA2 endorsed to extend the RAT type with new values of NB-IOT and WB-EUTRAN. SA2 also endorsed the eNB provides the RAT type of the eNB (NB-IoT or WB-E-UTRAN) to the MME in the Uplink NAS Transport in connected mode. The RAT type is used for the PCC decision. However, except for Uplink NAS Transport, the RAT type in the Initial UE Message is also required. 

Proposal5: It is proposed to capture the RAT type in the Uplink NAS Transport and the Initial UE Message.
4. Conclusion 

This contribution introduces the main feature of CIOT and analyzes the RAN3 impact according to SA2’s working assumptions.
Proposal1: It is proposed to separate the discussion into four parts: the common CIOT optimization, the CIOT control plane optimization, the CIOT control plane optimization, the RAN requirements specific for NB IOT.
Proposal2: It is proposed to introduce the MME capability of NB IOT for the NNSF.
Proposal3: It is proposed the eNB to obtain the MME capability of NB IOT by OAM.
Proposal4: It is proposed no to indicate the data type (IP/non IP) to the eNB and eNB decides whether to skip the IP header compression by implementation.
Proposal5: It is proposed to capture the RAT type in the Uplink NAS Transport and the Initial UE Message.
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