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1
Introduction

When a UE has an active connection to the network, it is usually the case that a UE is reconfigured between the states and/or is provided with a different configuration within the same state depending on the network RRM algorithm, UE capabilities etc. However, the reconfiguration process can be interrupted by the radio link failure (RLF), after which a UE would move autonomously to the CELL_FACH state and initiate the CELL UPDATE procedure with the correspondent cause value. What remains unclear from the viewpoint of the current TS 25.331 is which configuration – an old one or a new one – a UE should rely upon while sending the CELL UPDATE message.   

In this paper we present our considerations on the reconfiguration process and, in particular, identify a few stages where the RLF may result in ambiguity with regards to the network understanding of which configuration a UE should use. 

2
RLF during the ongoing reconfiguration process

As mentioned above, the RLF error can occur in the middle of the reconfiguration process resulting in the CELL UPDATE procedure initiated by a UE. To be more technically precise,  the UE can initiate the CELL UPDATE procedure in response to RLF  at the following stages: 

· stage 1: before reception of the RRC reconfiguration message;

· stage 2: before transmission of the response message to RRC reconfiguration message; 

· stage 3: after transmission of the response message to RRC reconfiguration message, but before reception of the RLC acknowledgement for the response message;  

· stage 4: after reception of RLC acknowledgement for the transmitted response message.

From the network side point of view, these four stages are not very distinctive when the network receives the CELL UPDATE message. Even though the network can distinguish stage4 from other stages (based on response messages that have been received from a UE), stage2 and stage3 are less distinctive. The reason why the network must know at which stage a UE was is that it must know whether a UE still uses the old configuration or has already applied a new one. Otherwise, this can lead to a situation when the network side assumes that a transport channel or radio bearer are still in the UE, whereas a UE may not have them upon the CELL UPDATE procedure. Hence, in this case the call may not recover at all as the UE may not accept the configuration provided by the network in the CELL UPDATE CONFIRM message.  

In Rel-6, a new flag “reconfiguration status indicator” was introduced in the CELL UPDATE message to facilitate the network with more information on which stage a UE was [1].  However, according to the TS 25.331 specification, sub-clause 8.3.1.3, this flag is set for both stage2 and stage3, without providing further details on when a new configuration is actually applied. Thus from the network point of view, it is not clear whether the UE has applied a new configuration or or it has made a fallback to old configuration. Similarly, sub-clause 8.2.2.14 specifies actions when RLF is met, but all these actions are for the case when a UE still has an old configuration.

Proposal: Clarify which configuration a UE uses while initiating the CELL UPDATE procedure after RLF during an ongoing reconfiguration process.

One of the solution for the aforementioned problem would be to clarify TS 25.331 and specify clearly which configuration a UE must use at a particular stage. As an example, Table 1 presents an approach when a UE always reverts to the old configuration while sending the CELL UPDATE message except the stage4, where it is absolutely clear for all the entities that the reconfiguration procedure has successfully finished.  

Table 1: Summary of the chosen configuration after RLF upon sending CU

	
	Stage 1
	Stage 2
	Stage 3
	Stage 4

	RSI flag
	False
	True
	True
	False

	Chosen configuration
	Old
	Old
	Old
	New 


4
Conclusion

In this paper, we have presented a problem of the configuration mismatch between a UE and the network sides when the ongoing configuration procedure is interrupted by RLF. Depending on a stage when RLF occurs, the network might  not know whether a UE has an old or a new configuration, resulting further in unsuccessful CELL UPDATE procedure due to the configuration mismatch.

Proposal: Clarify which configuration a UE uses while initiating the CELL UPDATE procedure after RLF during an ongoing reconfiguration process.
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