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1 Introduction
SA2#111 has sent a LS [1] to RAN2 indicating that they have reached on CIoT architecture for NB-IOT as below

SA2 would like to inform that SA2 has reached agreements on CIoT architecture for NB-IOT as shown in S2-153636.

SA2 has agreed, for normative work, to progress Solution 2 from TR 23.720 v1.1.0 as a mandatory feature for the UE and the Network and Solution 18 as an optional feature.

SA2#112 has progressed on stage 3 aspects of CIoT architecture for NB-IOT and endorsed a number of a number of stage 3 CRs, [3] to [7] /
RAN2#92 has discussed the signalling enhancements agreed in SA2 and made the following agreements – highlighted in yellow – for solution 2, i.e. the control plane solution :

· For solution 2, a data radio bearer (DRB) is not used in NB-IOT. 

· As a baseline agreement, At most one NAS signallig message or NAS message carrying small data can be piggybacked in RRCConnectionSetupComplete in the RRC connection establishment procedure for solution 2.
· A UL NAS signalling message or UL NAS message carrying small data can be transmitted by a UL RRC container message for solution 2. A DL NAS signaling or DL NAS small data can be transmitted by a DL RRC container message for solution 2.

· We assume that AS security is not needed for NB-IoT solution 2. This can be revisited if need for AS security is found. 
· We assume that for solution 2, there is no need to differentiate between the different data types (i.e. IP, non-IP or SMS) in the AS level. For UP solution, PDCP header compression may be used for IP type traffic. 

· We assume that for solution 18, a data radio bearer (DRB) is established in NB-IOT.

· To take as baseline assumption that LTE UE radio capabilities concept is also applicable for NB-IOT (i.e. UE can share UE radio capabilities upon network request); details FFS.
· There is an RRC establishment cause. 
· We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution. 
· The RRC Connection is established for small data transfer for solution 2.
· There will be a “wait time” in the RRC connection reject.

· We assume that RRC connection reconfiguration is not required for short RRC connections for the solution 2 when the connection is used for small data transfer. 
· It is FFS if RRC connection reconfiguration is needed for solution 2.  

· It is FFS how RRC connection is released. 

· DL information transfer and UL information transfer messages are supported to carry small data and carried over SRB1 in solution 2.
· RRC connection establishment cause can be used for differentiated handling, e.g. of data and signalling, in AS. It is FFS if anything else is needed. 
· Agree that the UE may retain the AS context in RRC_IDLE mode for UP solution. RAN2 assumes that this enhanced RRC_IDLE state is referred to as RRC_IDLE but this may be revisited. 
· Introduce a RRC Connection Suspend procedure which is used at transition from RRC_CONNECTED to RRC_IDLE state and where the UE stores the AS context;
· We assume that at suspend – resume, security is continued. It is FFS how this is done. 
· Introduce a RRC connection resume procedure which is used at transition from RRC_IDLE to RRC_CONNECTED and where previously stored information in the UE as well as in the eNodeB is utilized to resume the RRC connection.

· The RRC suspend procedure and the RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 
· In the message to resume, the UE provides an Identifier to be used by the eNB to access the stored information required to resume the RRC Connection. Identifier FFS
· If the resume procedure fails, e.g. if the AS context is not present, we assume that the UE initiates connection setup. It is FFS if this is done in an optimized way or not. 
· It is FFS if DRB can be multiplexed with connection resume request if the granted transport block size permits.
In this document, we discussed further the RRC data transfer procedures for the C-plane solution, taking into account the agreements of RAN2#92 and the SA2 endorsed CRs.
2 Discussion
Initial attach

According to [6], the UE and the MME negotiate the use of the CIOT EPS optimizations (e.g. Control Plane CIoT EPS optimisation or User Plane CIoT EPS optimisation) during the Attach procedure. 

For this to work, the eNB shall route the Initial UE message carrying the NAS Attach Request towards a MME that supports CIOT EPS optimisations. How this is done exactly depends on RAN3. However, it is assumed that there is no need for the UE to indicate that it wants to connect to such a MME; this is implicit for a NB-IOT UE, i.e. for a UE connecting to the eNB though the NB-IOT air interface. 

Proposal 1: The eNB knows implicitly that the UE is a NB-IOT UE and that it shall select a MME that supports CIOT EPS optimizations.

MO data call
The figure below, extracted from [4], illustrates the MO data call when the Control Plane CIoT EPS optimisation has been enabled by the MME.
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Figure 1: MO Data transport in NAS signalling

Based on Figure 1, the 1st NAS Data PDU is sent directly in the RRC Connection Setup Complete (step1) over the air interface and in the S1-AP Initial UE message on the S1 interface (step 2), there is no additional NAS signaling message, such as service request.  

Proposal 2: The 1st NAS data PDU is piggybacked in the RRCConnectionSetupComplete message.
Proposal 3: Only one NAS PDU is piggybacked in the RRCConnectionSetupComplete message.
At RAN2#92 it was agreed that the establishment will allow to differentiate between signalling or data and it was left FFS whether the same establishment cause will be used for the control plane and the user plane solutions.

As the purpose of the establishment cause is access control and admission control in the eNB, we don’t see any reason to have different causes for the two solutions. 

On the other hand, we think it is beneficial for the eNB to be aware of which (e.g. Control Plane or User Plane) CIoT EPS optimisations are used as this may lead to different configuration for SRB1 and the RRC connection. As the data are sent in the RRCConnectionSetupComplete message, we propose that this indication is carried in the RRCConnectionRequest message
Proposal 4: The same establishment cause is used for the control plane and the user plane solution.

Proposal 5: An indication of which (control plane or user plane) solution is enabled by the MME is provided in the RRCConnectionRequest message.
After the RRC connection has been established, all UL and DL NAS Data PDUs are carried in RRC UL/DL messages. We propose to reuse the existing messages, ULInformationTransfer and DLInformationTransfer.
Proposal 6: ULInformationTransfer and DLInformationTransfer messages are used to carry the UL and DL NAS PDUs after the RRC connection has been established.
[5] describes that the UE can provide at any time a Release Assistance Information with the UL data about whether downlink data transmission (e.g. Acknowledgements or responses to UL data) subsequent to the Uplink Data transmission is expected or not. The UE may also indicate whether the S1 connection has to be released when the DL data is received. In our understanding, these two indications are carried in the NAS message and are transparent to the AS

[5] further describes that, based on the Release Assistance Information provided by the UE in the UL NAS message (e.g. step 2 in Figure 1) , the MME may:

· release the RRC connection immediately after receiving the UL data (e.g. after step 8 in Figure 1) by initiating the S1 release procedure (i.e. skipping steps 9 to 13 in Figure 1). This will result on the eNB sending a RRC Connection release message to the UE immediately; or

· set an indication in the S1-AP Downlink Message carrying the NAS data PDU (step 11 in Figure 1) that the eNB shall release the RRC connection after successfully transmitting the downlink data. The same indication is also provided in the RRC message (step 12 in Figure 1) ; or
· let the eNB decide when to release the RRC connection, e.g. based on an eNB Inactivity timer (step 13 in Figure 1).

Proposal 7: A “Connection Release Indication” is added in the RRC DLInformationTransfer message.

Proposal 8: When the “Connection Release Indication” is set in the RRC DLInformationTransfer message, the UE and the eNB release the RRC connection immediately, allowing for RLC acknowledgement transmission in the same way as when RRCConnectionRelease message is used.  

3 Conclusion

In this document, we have discussed the data transfer procedures for the C-plane solution for NB-IoT and we have the following proposals:
Proposal 1: The eNB knows implicitly that the UE is a NB-IOT UE and that it shall select a MME that supports CIOT EPS optimizations.

Proposal 2: The 1st NAS data PDU is piggybacked in the RRCConnectionSetupComplete message.

Proposal 3: Only one NAS PDU is piggybacked in the RRCConnectionSetupComplete message.

Proposal 4: The same establishment cause is used for the control plane and the user plane solution.

Proposal 5: An indication of which (control plane or user plane) solution is enabled by the MME is provided in the RRCConnectionRequest message.

Proposal 6: ULInformationTransfer and DLInformationTransfer messages are used to carry the UL and DL NAS PDUs after the RRC connection has been established.

Proposal 7: A “Connection Release Indication” is added in the RRC DLInformationTransfer message.

Proposal 8: When the “Connection Release Indication” is set in the RRC DLInformationTransfer message, the UE and the eNB release the RRC connection immediately, allowing for RLC acknowledgement transmission in the same way as when RRCConnectionRelease message is used.  
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