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1 Introduction

Dual connectivity with small cells provides data paths from the MeNB and SeNB.  Depending on the architectural option, the user plane stack in the SeNB may have different protocol layers.  Both options 1A and 3C give control of the small cell resources to the SeNB; in other words, SeNB is responsible for configuring its user plane stack.  
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However, MeNB retains overall control of the UE and the end point for the RRC protocol between the UE and the network. This implies that it is the role of the MeNB to deliver the SeNB configuration to the UE.  And it is the MeNB that remains in overall control of the UE and of the RRC protocol.  Any failure in the configuration provided to the UE will result in a re-establishment towards the MeNB (normally) and hence it can be considered that MeNB is in the end responsible for the configuration provided to the UE – whether it is configuration of MeNB or SeNB resources.  Further, the SeNB and UE must apply (for most reconfigurations) the new configuration at the same point in time to prevent data loss or loss of communication link itself.
From the above, two points need further discussion:
1) Transport of the SeNB configuration to the UE

2) Synchronisation of the application of the SeNB configuration in the SeNB and UE

The first point is discussed in Tdoc R2-140710.  This document discusses the synchronisation aspect in more detail in the following sections and makes recommendations.

2 Discussion

When SeNB performs a reconfiguration, the application of the new configuration in the SeNB and UE needs to be synchronised in time.  Without such synchronisation, data can be lost or worse, can result in a total loss of communication link if, say, one node has already switched to new configuration while the other node is still sending as per old configuration.

In pre-Rel-12 LTE, while there is no explicitly specified method for synchronisation, there are several implementation options available.  Some reconfigurations (for e.g., reconfiguration of timers) may not need synchronisation.  Where synchronisation is necessary, there are many options possible – such as depending on L2 ACK + UE processing delay, forced RACH or even a handover.
With dual connectivity for small cells, many factors contribute to the delay before the SeNB configuration reaches the UE from the SeNB.  Further, these delays can be variable with little indication to the SeNB on the actual delay experienced by the specific SeNB reconfiguration message.  Hence some synchronisation mechanism is necessary to indicate to the SeNB when the UE changes its configuration.  
It is not possible to depend on L2 ACK because the L2 is not part of the same cell not is it possible to associate the RRC message containing the SeNB configuration with the L2 ACK.  The handover possibility exists but this is rather heavy handed approach since it also impacts MeNB and results in fair disruption of communication.
This essentially leaves the RACH procedure for synchronisation.   This implies that the new RRC reconfiguration message also includes a request to perform a RACH command (dedicated or contention based).  The UE, on receipt of the SeNB reconfiguration message, will apply the new configuration, perform the RACH procedure before the UE sends any other data to the SeNB with the new configuration.  The SeNB can know that following the RACH the UE has applied the new configuration.  The RACH hence provides a clear synchronisation point between the old configuration and new configuration that can be used by the SeNB.
Applicability of L3 messages:

One possibility for such synchronisation could have been to use a L3 ack message of the SeNB configuration message sent to the SeNB to indicate that the UE has received and applied the new configuration.  This would mean something similar to the RRC reconfiguration complete will inform the SeNB instead of a RACH message.   Since such reconfiguration complete message is sent to the MeNB which will then need to be “forwarded” to the SeNB.  However, such a L3 message, which is subject to even more delay variation on the way since the ack message also has to go through these interfaces with uncertain delay with an additional path of being forwarded to the SeNB.  The UE applies the configuration before sending the reconfiguration complete.  It can serve as a confirmation of the receipt of the reconfiguration message in the UE and that UE has applied this configuration.  But it does not provide any information about the time at which UE applied the configuration.  
It is hence proposed:

Proposal #1: Synchronisation of the SeNB configuration, where necessary, is based on RACH procedure. 

As discussed earlier, it can be expected that some configurations do not require a synchronisation between SeNB and UE.  Further, it may be possible for network implementations to handle some reconfiguration without a synchronisation point (for example by handling both configurations over a short transition period).  Hence it may not always be essential to perform RACH procedure for every reconfiguration.  It is not entirely clear at this time how often such reconfigurations happen and whether such reconfigurations without a RACH should also be supported.  In terms of specification complexity, also supporting RACH less configuration is not significant (e.g. making the RACH parameters optional) but it is nevertheless an additional scenario to be supported and tested.
Proposal #2: Discuss whether it is useful to also support SeNB reconfiguration without RACH.

3 Conclusion and proposals

This document discussed the synchronisation of the SeNB reconfiguration between the SeNB and UE.  The following proposals are made:

Proposal #1: Synchronisation of the SeNB configuration, where necessary, is based on RACH procedure. 

Proposal #2: Discuss whether it is useful to also support SeNB reconfiguration without RACH.
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