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1 Introduction

In RAN2#84 meeting (and in RAN3 meeting), signalling diagrams for SeNB addition and modification were agreed. However, there are some open issues still:

· Synchronization of RRC Configuration in the SeNB. E.g. is RACH always applied? 

· The order and direction of messages to notify SeNB (or MeNB) that the reconfiguration procedure was successful.
2 Discussion

The signalling flow diagram in the TR depicted in Figure 1.
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In this figure, the UE first sends RRCRConnectionReconfigurationComplete towards the MeNB and after that triggers the RA towards the SeNB. After SeNB has received the Random Access from the UE, it knows that the UE has applied the new configuration. After this the SeNB notifies the MeNB about complete of the procedure (Step 10). Here we call this Alternative 1.
In RAN2, also alternative approach (Alternative 2) has been discussed: the MeNB sends confirmation to the SeNB after receiving RRCConnectionReconfiguration. 

Let us study different scenarios:

1. Initial addition of the SeNB. In this scenario, the UE is not synchronized towards the SeNB and thus Random Access towards SeNB is needed with both alternatives to obtain UL synchronization.  This Random Access can provide timely information to the SeNB when the UE applied the new RRCConnectionReconfiguration. 
2. Modification of SeNB resources. In this scenario, the UE is potentially already time synchronized towards the SeNB and thus Random Access would not be necessarily needed from UL synchronization point of view. However, if this step would be skipped, there would not be timely indication to the SeNB when the radio resources are applied. Random Access in this case can be compared to current intra-cell handover that can be used to synchronize RRC configurations. 
The main problem with Alternative 2 is that due to backhaul delay, complete message may arrive to the SeNB much later than the UE takes the new RRC Configuration into use.  It means that the SeNB does not have any knowledge when actually the UE applies the new configuration. 

Also in the current LTE, if intra-cell HO is not triggered during RRCConnectionReconfiguration, there is time period where UE’s and network’s RRC configurations are not synchronized. However, as there are tight processing requirements for RRCConnectionReconfiguration processing, this time period is short. In Dual Connectivity, uncertainty period is much longer. For example, if the backhaul delay is 30 ms, uncertainty period is more than 80 ms.
However, for some RRC configurations, longer uncertainty period is maybe acceptable. In those cases, the network can decide to omit the Random Access procedure to save RACH resources. 
Proposal 1 After RRCConnectionReconfigurationComplete, the UE trigger Random access towards SeNB. 
Proposal 2 If the UE is already UL time-synchronized towards the SeNB, RA can be omitted by the network control.
In the current standards, typically payload (such as RRC message or other UL data) triggers the actual Random Access procedure towards the eNB in the MAC layer. Then this payload (such as RRCConnectionRequest or RRCConnectionReconfigurationComplete) is sent in Msg3. Contention free Random Access can occur also without payload when triggered by the PDCCH order.   
In Dual Connectivity scenario, there is no RRC message send towards the SeNB and thus there is not necessarily any payload for the Random Access towards the SeNB. However, when contention free random access is used, some payload could be useful in the Msg3. In addition, if Random Access is not used, it would be useful to know by the SeNB when exactly the UE applied new RRC Configuration. As there is no RRC in the SeNB, this cannot be RRC message. Instead, some MAC CE could be introduced for this purpose.  One alternative is to use existing C-RNTI MAC CE which is already now included in the Msg3. 
Proposal 3 The UE sends a MAC CE (e.g. C-RNTI MAC CE) to the SeNB after applying new RRC Configuration. 
After the SeNB receives the MAC CE or dedicated preamble, it can notify the SeNB of the successful completion of reconfiguration (Step 10 in the figure). In some rare cases, random access towards SeNB is not maybe successful. This can be detected by the MeNB as the missing complete message and no additional signalling is needed for this case.  
Proposal 4 After receiving dedicated preamble, Msg3 or a MAC CE, the SeNB notifies the MeNB about successful completion of the reconfiguration. 
3 Conclusion
In this contribution we have studied how to synchronize the usage of the new RRC configuration between the UE and the SeNB. We have made the following proposals:
Proposal 5 After RRCConnectionReconfigurationComplete, the UE trigger Random access towards SeNB.
Proposal 6 If the UE is already UL time-synchronized towards the SeNB, RA can be omitted by the network control.
Proposal 7 The UE sends a MAC CE (e.g. C-RNTI MAC CE) to the SeNB after applying new RRC Configuration.
Proposal 8 After receiving dedicated preamble, Msg3 or a MAC CE, the SeNB notifies the MeNB about successful completion of the reconfiguration.
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