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1.  Introduction
This paper discusses how state mismatch can occur with the current specifications at RLF, and presents a solution to make the system more robust against such mismatch.
2. Discussion
A radio link failure can occur while RRC connection reconfiguration procedure is ongoing from the eNB perspective. If this occurs the eNB does not know if the current configuration of the UE is before or after the reception of the outstanding reconfiguration procedure. This is shown in Fig.1.
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Fig.1  RLF leading to state mismatch.
If the outstanding reconfiguration involved setup of some configuration (i.e., bearer, measurement identity, measurement object, or reporting configuration), the eNB could re-send the same setup command after the UE has successfully re-established connection. The UE will either consider a configuration has been added or modified, depending on the current state. This will result in the same state in the end, hence recovering from mismatch.
If the outstanding reconfiguration involved removal of some configuration (i.e., bearer, measurement identity, measurement object, or reporting configuration), the eNB could re-send the same removal command after the UE has successfully re-established connection. However, for this case, some consideration might be required. This is since the UE would take this as a network configuration error (need to be confirmed by RAN2), if the UE has actually received and processed the previous reconfiguration before detecting RLF (i.e., Fig.1 (b)). In this case the UE has already removed the configuration with the previous reconfiguration, and hence considers the command is erroneous. Then, the UE will re-initiate the re-establishment procedure, entering an endless loop.

Two approaches can be considered to solve this problem:

Alt.1:
Include the transaction id of the most recently successfully processed reconfiguration, when transmitting the RRCConnectionReestablishmentRequest message.
Alt.2:
The UE ignores any removal of configuration that has not been setup, when RRCConnectionReconfiguration is received.

Alternative 1 was proposed in [1] but was not agreed after an indicative voting in RAN2 #61 (7 vs 9 companies). Although Alt.1 is more explicit and safe, this requires the transaction id (2 bits) to be included in the RRCConnectionReestablishmentRequest message, which only has 2 bits to spare.
Alternative 2 does not require such overhead. In general, ignoring removal of some configuration (e.g., bearers, measurement id, physical resources, etc.) is not harmful, if this was to remove some configuration that has not been setup. If the UE simply ignores such unknown removal command, the eNB implementation could be simplified. Hence, Alt.2 would be beneficial, if Alt.1 is not supported.
Proposal (might be just confirmation):
Adopt Alt.2, that is, the UE shall ignore a reconfiguration command to remove any configuration (i.e., bearers, measurement identities, measurement objects, or reporting configuration) that has not been setup.

3. Conclusions
It was proposed that the UE shall ignore a reconfiguration command to remove any configuration (i.e., bearers, measurement identities, measurement objects, or reporting configuration) that has not been setup. In capturing this proposal in the specifications, TS 36.331 in 5.7.3 already has the following statement:

	1>
if the message includes a field that is optional to include in the message (e.g. because conditions for optional presence are fulfilled) and that has a value that the UE does not comprehend:

2>
treat the rest of the message as if the field was absent;


RAN2 is asked to clarify that the proposed use case is covered with the above statement in 5.7.3. If this is not the case, and if the proposal is agreeable, NTT DOCOMO will be happy to provide a CR for TS 36.331.
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