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1 Introduction
Regarding RRC states, the following agreements were made in previous RAN2 meetings.
	RAN2 #91bis
· LTE RRC state machine as below is utilized as a baseline for NB-IOT feature. FFS if RRC connection re-establishment is needed. 
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RAN2 #92
· 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.


In this contribution, we analyze the details of the remaining issues about RRC procedures.
2 Discussion
2.1 RRC Connection Reconfiguration
RRC connection reconfiguration is used in LTE to reconfigure a UE for different purposes. For small data transmission using CP solution, most NB-IOT UEs remain shortly in connected mode every time the connection is setup. When UP solution is adopted, the connection is suspended after small data transfer. Since the RRC suspend state is considered as an enhanced RRC_IDLE mode, RRC connection release cannot be applied in such a state either.

Proposal 1: 
RRC connection reconfiguration needs not to be performed for RRC connections with both CP and UP solution, if the connection is used for small data transfer.

Although most functions of RRC connection reconfiguration are not needed for NB-IOT (e.g., SCell addition/release, handover), there are still some functionalities that can be done by RRC connection reconfiguration. For example, physical layer configurations are usually carried by this message. In NB-IOT, different operation modes (single-tone, multi-tone) may be supported, and the eNB should configure the operation mode of a UE using RRC connection reconfiguration. In addition, there are some types of data transfer (e.g. software upgrade) in NB-IOT requiring longer transmission time. In this case, the connection is maintained for a longer period, and may be reconfigured.

Proposal 2: 
RRC connection reconfiguration is supported in NB-IOT.
2.2 RRC Connection Release and Suspend
The CP solution in [3] mentions both network triggered and timer-based (autonomous) RRC connection release. We believe both mechanisms should be supported for CP solution in NB-IOT. 
Proposal 3: 
Both network triggered and timer-based (autonomous) RRC connection release should be supported for CP solution in NB-IOT.
For UP solution, however, the difference between RRC Idle and RRC suspend modes may need further clarifications. A UE enters RRC suspend mode after small data transfer in UP solution. Similar to RRC connection release after small data transfer in CP solution, both methods (network and timer-based) should be allowed to the trigger the RRC suspend procedure in UP solution. A UE entering suspend mode due to time-out should not enter RRC idle due to another time-out, and vice versa. Therefore, for UP solution, RRC suspend can be triggered by both network triggered and timer-based (autonomous) methods, while RRC connection release is only done via network command.
Proposal 4: 
For UP solution in NB-IOT, RRC suspend can be triggered by either network command or timer-based (autonomous) procedures, while RRC connection release is triggered only via network command.
2.3 RRC establishment and RRC Resume
In RRC resume procedure, the signalling is similar to RRC connection setup. However, message 3 (RRCConnectionRequest) is intended to be replaced with RRC Resume Request message, which includes a Resume ID, resume cause, and authentication token. 
By including these IEs, the UE is informing the eNB that it is capable of the UP solution, and has a suspended stored RRC context. However, it should be the decision of the base-station how to proceed with the procedure, i.e. if:
· to use the stored context and perform the RRC resume.
· to apply the UP solution, and release the stored RRC context, if any. 
· to apply the CP solution, and release the stored RRC context, if any.
There is of course also the possibility that the UE is capable of the UP solution but do not have a valid stored UE context, e.g. at power on. 
We think that at the first message the selection of CP solution or UP solution may still be changed, and there is no reason to use different messages. 

Proposal 5: 
The RRC connection request message shall be used for both CP solution and UP solution. UE capabilities for CP and UP solutions shall be indicated. 

2.4  RRC Connection Reestablishment

In NB-IOT, network controlled connected mode mobility (i.e., connected-mode handover) is not supported. Although most NB-IOT UEs are expected to be stationary, those non-stationary UEs may experience more frequent radio link failure. 

Proposal 6: 
RRC connection reestablishment is supported in NB-IOT.
3 Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1: 
RRC connection reconfiguration needs not to be performed for RRC connections with both CP and UP solution, if the connection is used for small data transfer.
Proposal 2: 
RRC connection reconfiguration is supported in NB-IOT.
Proposal 3: 
Both network triggered and timer-based (autonomous) RRC connection release should be supported for CP solution in NB-IOT.
Proposal 4: 
For UP solution in NB-IOT, RRC suspend can be triggered by either network command or timer-based (autonomous) procedures, while RRC connection release is triggered only via network command.

Proposal 5: 
The RRC connection request message shall be used for both CP solution and UP solution. UE capabilities for CP and UP solutions shall be indicated. 

Proposal 6: 
RRC connection reestablishment is supported in NB-IOT.
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