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1 Introduction
RAN#62 has approved a WI [1] of Dual Connectivity as a continuation of SI [2] for Higher Layer Enhancements for Small Cells, and several decisions related to the SeNB configuration were made as below in RAN2 #85 [3]:

· The SeNB may choose whether this requires use of RA (details FFS, e.g. the IE by which the SeNB triggers synchronized procedure)

· It is up to the SeNB to decide whether to use the procedure without RA (“unsynchronized”) or with RA (“synchronized”)

· Decision could be done e.g. depending on whether old and new PUCCH SCell belong to the same TAG

· If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

In this paper, we would like to analyze the implications of those decisions in the following sections. 

2.
Discussions
2.1
Unsynchronized SeNB reconfiguration procedure (i.e. no random access)
When the SeNB chooses an unsynchronized reconfiguration which has no the Random Access performed, the SeNB may not know if the success of the configuration with UE unless the MeNB send the complete indication to SeNB. The UE may perform the UL data transmission after having applied the new configuration, the UL data may arrive at SeNB before SeNB receiving the RRC reconfiguration complete indication due to the non-ideal backhaul delay of X2 interface. Therefore the SeNB may start UL transmission towards SGW or route UL data to MeNB depending on the bearer type in dual connectivity mode before the MeNB indicates the completion of the RRC reconfiguration procedure. However in order to avoid the potential data loss caused by the unsuccessful RRC Reconfiguration, the data transfer from SeNB to UE could not start without any indication from MeNB. In addition the MeNB may start switching the S1-U tunnel for SCG bearer and routing the DL data to SeNB for split bearer after SeNB confirms the completion of the entire procedure.
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Figure 1: Unsynchronized SeNB reconfiguration procedure
Observation 1: For unsynchronized SeNB reconfiguration procedure, X2 indication (i.e. SCG Modification Response) is needed to inform the successful RRC procedure from MeNB to SeNB.

Observation 2: For unsynchronized SeNB reconfiguration procedure, the data transfer from SeNB to UE may start only after the X2 indication has been received by SeNB. The S1-U tunnel switching for SCG bearer or DL data routing from MeNB to SeNB for split bearer may be performed after SeNB confirms the completion of the entire procedure.
2.2
Synchronized SeNB reconfiguration procedure (i.e. with random access)
Based on the discussion in [6], The SCG addition/modification Complete should be supported during SCG addition/MeNB triggered SCG modification procedure. The SeNB sends this message only after the successful RA and receiving complete indication of the RRC procedure from MeNB, MeNB may trigger the S1-U tunnel switching or DL data routing towards SeNB after receiving this message. 
With existing specification, the SeNB may have difficulties to get the explicit success indication from UE for contention free RA procedure because HARQ is not supported for RAR message. The SeNB may consider a successful Random Access if there is no Random Access attempt during a certain period after sending RAR message. Therefore the SeNB might need some means to decide whether the RAR was successfully received to know the appropriate time to inform MeNB the complete of RA procedure. In this light, for starting the Random Access procedure, the UE may need to trigger the Regular BSR after configuring the SeNB resource. The reception of BSR could indicate the successful RA procedure to SeNB, accordingly the entire delay of the configuration procedure could be reduced.
Proposal 1: Regular BSR is triggered for initiating the Random Access procedure for synchronized SeNB reconfiguration procedure.
2.3
Handling of abnormal cases

2.3.1
RRC Reconfiguration failure

With existing specification [4], in case of RRC reconfiguration failure, the UE performs the RRCConnectionRe-establishment - procedure if the security is activated and there is also no partial success or failure for RRC messages, as is stated in NOTE 2 of the section 5.3.5.5 of the RRC specification:

For dual connectivity operation, there might be following reconfiguration failure scenarios:
-
If the UE fails to decode the RRC Reconfiguration message caused either by the error in lower layer or the ASN1 error in RRC layer, there may be a bad radio link between UE and MeNB. The re-establishment procedure would be needed to recover the connection from various failures on the radio interface.

-
The UE may succeed in decoding the RRC Reconfiguration message but will be unable to comply with the configuration of the SeNB resources. This may happen when the configuration is beyond the limitation of UE’s capability. As specified in 36.306 [5], E-UTRAN needs to respect the signalled UE radio access capability parameters when configuring the UE and when scheduling the UE. The same principle shall be applied for dual connectivity scenario, which means the MeNB shall ensure the configuration not exceeding the UE capabilities before sending the message. The inappropriate configuration implies an improper behaviour in MeNB which may be a risk of disrupted RRC connection; therefore the re-establishment procedure is necessary to recover from the failure condition.
Observation 3: In case of the RRC reconfiguration failure, the RRC Re-establishment procedure shall be triggered, as per section 5.3.5.5 of RRC specification.
2.3.2
RA failure

In case of synchronized SeNB reconfiguration procedure, the UE may re-attempt the RA procedure several times in case of errors, which may take time to detect the RA failure; therefore it is likely the RA failure is reported by UE after sending the RRC Reconfiguration complete message.
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Figure 5: RA failure towards SeNB during synchronized reconfiguration procedure

As agreed in RAN2#85, in case the RA failure associated with an SCG cell, the UE shall not trigger RRC Reestablishment procedure but report MeNB of the failure and then retain the MeNB connection. The MeNB may trigger the SCG release procedure towards SeNB to release the reserved resource for this UE in the SeNB.
Observation 4: For synchronized reconfiguration procedure, when RA failure associated to an SCG cell is detected, the failure shall be reported to MeNB and the SCG release procedure may be triggered consequently.

3
Conclusion
This paper analyzed the implications of the SeNB resource reconfiguration procedure as well as the handling of the abnormal cases, following observations are made accordingly:
Observation 1: For unsynchronized SeNB reconfiguration procedure, X2 indication (i.e. SCG Modification Response) is needed to inform the successful RRC procedure from MeNB to SeNB.

Observation 2: For unsynchronized SeNB reconfiguration procedure, the data transfer from SeNB to UE will start only after the X2 indication has been received by SeNB. The S1-U tunnel switching for SCG bearer or DL data routing from MeNB to SeNB for split bearer may be performed after SeNB confirms the completion of the entire procedure.
Observation 3: In case of the RRC reconfiguration failure, the RRC Reestablishment procedure shall be triggered, as per section 5.3.5.5 of RRC specification.
Observation 4: For synchronized reconfiguration procedure, when RA failure associated to an SCG cell is detected, the failure shall be reported to MeNB and the SCG release procedure may be triggered consequently.

We propose:  

Proposal 1: Regular BSR is triggered for initiating the Random Access procedure for synchronized SeNB reconfiguration procedure.

Proposal 2: RAN2 takes the above observations into consideration when making decisions regarding the SeNB reconfiguration procedure.
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