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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 during RAN2 #86 [3] it was agreed to introduce three types of SCG reconfigurations: “regular”, “synchronous” and “SCG Change” (i.e. a synchronous SCG reconfiguration involving release and addition of the same or a different SCG)

· A “regular” reconfiguration does not require RA towards SeNB 
· A “synchronous” reconfiguration requires RA towards SeNB 
· An “SCG change” is a synchronous SCG reconfiguration involving release and addition of the same or a different SCG.
And it is up to the SeNB to decide whether to use the procedure with RA (“synchronized”) or without RA (“unsynchronized”). 

However, the IE by which the SeNB triggers the Random Access procedure is still open, and in addition there was discussion during RAN2#87 that “synchronous” reconfiguration might be an optimization and the “SCG change” could be applied in case RA towards SeNB is required. Thus we analyze further under which condition the RA shall be performed during the SCG reconfiguration procedure in this paper. 

2
Discussions
With dual connectivity, when SeNB needs to reconfigure its radio resources to the UE, it can only be controlled though RRC connection between the MeNB and the UE. That is, SeNB provides its new configurations to the MeNB and MeNB signals those to the UE using RRCConnectionReconfiguration message and UE will comply with the configuration accordingly. SeNB is notified of the successful resource configuration in UE after getting the X2 message later.
Ideally the updated configuration takes effect in SeNB simultaneously with UE, i.e. after UE responds RRCConnectionReconfigurationComplete to MeNB. However, due to the uncertainty of the exact backhaul latency between MeNB and SeNB (which may suffer fluctuation depending on the load condition), SeNB cannot know the exact time when the MeNB receives the RRCConnectionReconfigurationComplete message. SeNB may take the new configured parameters for a specific UE into use either after triggering the SeNB modification procedure or after getting SeNB reconfiguration complete from MeNB. For both cases, the UE and SeNB will consider that UE has applied the new configuration at different times, creating some uncertainty for the SeNB.

Observation 1: There is a time period during which it is uncertain for SeNB whether the UE has applied the updated SeNB configuration.

During the time period observed above, the UE and the SeNB might have different understanding on some parameters modified for a specific serving SCell of SeNB (including PSCell). In case there is DL data transferred via the bearer in SCG to UE before the SeNB resource reconfiguration happens, the SeNB would expect the HARQ feedback from PUSCH of the SCell or PUCCH of PSCell. The mismatch of the PUCCH or PUSCH configuration between UE and SeNB may result in potential loss of the HARQ feedback due to the misunderstanding of the PUSCH or PUCCH resource between UE and SeNB. In addition, SCell addition/release from SeNB may also cause the ambiguity of the ACK/NACK codebook size and the PUCCH channel selection because the UE and SeNB might have different assumption on the number of configured serving SCells from SCG. The HARQ process may fail and the transmission loss may occur because of NACK-to-ACK error caused by the misinterpretation of the HARQ feedback carried in the PUSCH or PUCCH. As per the existing L2 operation, such HARQ failure in short period is supposed to be detected and corrected by L2 operation, i.e. by performing RLC ARQ. In addition it is likely that the SeNB implementation may be able to mitigate the negative effects of the ambiguity of the HARQ related configuration during the SCG release/addition stage. 

Observation 2: The misunderstanding of the HARQ operation related resource configuration may interrupt the user plane traffic via SCG, but L2 scheme and SeNB implementation may mitigate the undesired effects.

However some parameters are essential for the UE to operate properly on the SCG. They are required for utilizing the resource from (P)SCell of SeNB, such as the PUCCH resource which is provided in PSCell only of SCG or the SR configuration which is performed only on PSCell as well. Having misunderstanding of those parameters might lead to unexpected consequences. For example, the UE may perform SR transmission over the PUCCH to request radio resource for a new UL transmission before receiving RRCConnectionReconfiguration for updating PUCCH or SR related parameters. UE sends SR and expects UL grant for sending the BSR, however the SR transmission over PUCCH may fail thus eNB may not be able to detect the SR due to the wrong configuration, such as the incorrect PUCCH resource, the SR configuration and the inaccurate transmission power, etc. If the UE has not been allocated any uplink radio resource after reaching the maximum number of SR transmissions, it will inform RRC to release PUCCH/SRS for all serving cells of SCG and initiate a random access procedure on the PSCell instead, which would require additional SeNB resource configuration procedure for configuring the released PUCCH/SRS of SCG.

Observation 3: The misalignment of PUCCH/SR configuration of PSCell between UE and SeNB may cause unexpected RA procedure and increase the interference and in the signalling overhead.

One the basis of above analysis, it may be desirable to synchronize the PSCell configuration (i.e. PUCCH configuration/SR configuration) between UE and SeNB, to allow optimal dual connectivity operation, since unsynchronized configuration between UE and SeNB may result in undesirable UE behaviour, increase the signalling overhead and degrade the system performance. Therefore having RA procedure indicating reconfiguration complete has benefits over backhaul forwarding scheme to achieve better synchronization and avoid the potential damage to the dual connectivity performance. 

Observation 4: It is necessary to perform RA towards PSCell to achieve synchronization if the essential parameters of PSCell are updated.

Finally, comparing the synchronous reconfiguration to the SCG change procedure, the former does not need to reset MAC for SCG, whereas the SCG change would result in the interruption of data caused by L2 reset as agreed by RAN2. However, it is clear that both procedures can achieve the same end result, namely the synchronization of the RRC configuration use between SeNB and UE. If some form of synchronous reconfiguration is not used, then the SeNB may have to stop scheduling the UE for some period of time (e.g. from the time SeNB modification request is received to the time SeNB receives the indication from MeNB that the procedure is complete). However, in both cases there would be some gap in the scheduling, so that the end result to the UE is that there is no scheduled data to/from SeNB for a while.
Observation 5: Synchronous procedure always causes some interruption in UE data transmission and reception.

Observation 6: SCG change procedure results in synchronized configuration between UE and SeNB.

Given the above observations, we propose to not to consider synchronized reconfiguration for Rel-12. Given the tight time schedule in the dual connectivity completion, adopting the simple SCG change would reduce the amount of remaining work for the dual connectivity WI.

Proposal 1: if synchronisation is required for a “reconfiguration”, rely on SCG change. No additional mechanism is introduced in Rel-12.
3
Conclusion
This contribution analyzed the alternative approaches for acquiring the SFN offset in dual connectivity, the following observations were made:

Observation 1: There is a time period during which it is uncertain for SeNB whether the UE has applied the updated SeNB configuration.

Observation 2: The misunderstanding of the HARQ operation related resource configuration may interrupt the user plane traffic via SCG, but L2 scheme and SeNB implementation may mitigate the undesired effects.

Observation 3: The misalignment of PUCCH/SR configuration of PSCell between UE and SeNB may cause unexpected RA procedure and increase in interference and in the signalling overhead.

Observation 4: It would be necessary to perform RA towards PSCell for synchronization if the essential parameters of PSCell are updated.

Observation 5: Synchronous procedure always causes some interruption in UE data transmission and reception.

Observation 6: SCG change procedure results in synchronized configuration between UE and SeNB.

Based on the analysis and observation above, we propose
Proposal 1: if synchronisation is required for a “reconfiguration”, rely on SCG change. No additional mechanism is introduced in Rel-12.
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