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1. Introduction

To handle infrequent small data transmissions for NB-IOT, it was agreed to support CP solution (solution 2 in TR 23.720 [1]) and UP solution (solution 18 in TR 23.720 [1]) suggested by SA2. In the last RAN2 meeting [2], RAN2 confirmed SA2’s assumption that UP solution works in multi-cell scenarios:
· In TR 23.720, in the evaluation of solutions it is assumed that solution 18 works in a multi-cell scenario. 
In this contribution, we would like to discuss how to avoid possible resume failure for UE trying to resume in a new cell.
2. Discussion

According to TR 23.720 [1], the resumption is supported on an eNB basis. In general, the resumption of the previously suspended connection is limited to the cells configured on the eNB where that connection was previously suspended. It can also be extended to a cluster of eNBs that support UE context transfer between the eNBs via X2 interface. 

In addition, TR 23.720 [1] also specifies that if a UE attempts to resume the RRC connection and the UE context is not available in the eNB, the resumption will not be successful and the UE will fall back to transmit NAS service request. The condition of UE context not available in the eNB may be caused by UE context being deleted or previous eNB being unreachable. Then, a RRC connection establishment procedure will be initiated based on RAN2’s agreement [3]: 

· 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. 
As illustrated in figure 1, in this situation, signalling overhead and UE power consumption are significantly increased to unnecessarily perform resume procedure.
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Figure 1: Initiating connection establishment procedure when resume failure
Observation 1: Procedure to resume connection to eNB, not belonging to a cluster of eNBs that support UE context transfer, is unnecessary and will fail.
Moreover, SA2 had agreed that UP solution is an optional feature for network and UE and sent LS [4] to inform RAN2. Based on SA2’s agreement, there could be a scenario that a UE operating in UP solution is going to resume in a cell which only supports CP solution. Since the UE cannot know whether the cell supports UP solution or not, if the UE still performs resume procedure, the resume procedure will fail because the cell doesn’t support resume procedure. And after failure, whether the UE should retry the resume procedure is not clear.
In this situation, signalling overhead and UE power consumption are significantly increased to unnecessarily perform resume procedure.

Observation 2: Procedure to resume connection to eNB, not supporting UP solution, is unnecessary and will fail.
The introduction of UP solution is intended to reduce signalling overhead. However, based on above observations, more signalling overhead is caused if resume procedure fails. In order to enjoy the benefit of UP solution, resume failure should be avoided as much as possible. It would be beneficial if the UE has knowledge beforehand about which cell(s) supports UP solution and has stored UE context (or is able to fetch UE context) so that unnecessary resume procedure can be avoided. To achieve this, a list of cells can be provided to the UE before the UE’s connection is suspended. The eNB(s) of cells in the list should be able to retrieve the UE’s context. Regarding corresponding UE behaviour, the UE uses resume procedure when accessing the cell in the list, and uses connection establishment procedure when accessing the cell not in the list. 
Proposal:
eNB provides a list of cells, in which a UE can successfully resume, to the UE before suspending the UE’s connection.
3. Conclusion

In this contribution, we discuss how to avoid possible resumption failure for UE trying to resume connection, and make following observations and proposal:
Observation 1: Procedure to resume connection to eNB, not belonging to a cluster of eNBs that support UE context transfer, is unnecessary and will fail.
Observation 2: Procedure to resume connection to eNB, not supporting UP solution, is unnecessary and will fail.
Proposal:
eNB provides a list of cells, in which a UE can successfully resume, to the UE before suspending the UE’s connection.
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Annex (Potential Text Proposal)
5.3.3.2
Initiation (of RRC connection establishment)
The UE having stored AS context initiates the procedure when upper layers request establishment of an RRC connection and the cell is not in validityCellList while the UE is in RRC_IDLE.
The UE shall discard the stored AS context upon initiation of the procedure, if any.

x.x.x.x
Initiation of RRC connection resume
The UE having stored AS context initiates the procedure when upper layers request establishment of an RRC connection and the cell is in validityCellList while the UE is in RRC_IDLE.

–
RRCConnectionReconfiguration
RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration-v13xx-IEs ::= SEQUENCE {

validityCellList




ValidityCellList



OPTIONAL,
-- Need ON

nonCriticalExtension



SEQUENCE {}





OPTIONAL
}

ValidityCellList ::=

SEQUENCE (SIZE (1..maxCell)) OF PhysCellIdRange

-- ASN1STOP
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