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1 Introduction
During the final evaluation of cause values which should be retained for Release 12 dual connectivity feature the question arose of how should user inactivity be handled in the context of dual connectivity. Tdoc [1] explaining why current handling of user inactivity is suboptimal was treated at RAN3#87. The issue was acknowledged but more considered as a release 13 optimization. 
In the context of release 13, this paper reminds of the shortcomings of R12 user inactivity handling and proposes to study corresponding enhancements as part of the new enh-DC release 13 study item.

2 Description
In the split bearer option, the MeNB sees the two flows running via both the MeNB and the SeNB and therefore can decide at any time of the user inactivity and request the MME accordingly. There is no particular issue. What follows therefore concentrates on the case of SCG bearer.
Different inactivity timers in MeNB and SeNB for the SCG bearer

First of all one basic principle is that MeNB and SeNB should each keep their own RRM. As part of that principle the setting of the inactivity timer is implementation dependent. It is NOT envisioned that MeNB tells SeNB which inactivity timer to use. 

Observation 1: MeNB and SeNB must have and set their own inactivity timer.

Also in order for SeNB to set appropriately its timer, SeNB should be provided with all useful information and in particular it needs the CN assistance information introduced in release 12 to determine if the UE is rather stationary or mobile, slow or fast moving, how frequently it performs handovers, etc..
Proposal 1: the Expected UE Behaviour IE should be provided in the SeNB Addition Request message.
Timing for MeNB to send an inactivity request to the MME?
In the SCG bearer option the MeNB has no view on SeNB activity and the SeNB has no view on the MeNB activity. The inefficiency with using the cause value user inactivity in the SeNB Release Required message sent by the SeNB is then that this procedure is required be executed by the MeNB. This requirement appears in several places in the stage 2 and also the stage 3 is clear as shown below:
8.6.6.2
Successful Operation
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Figure 8.6.6.2-1: SeNB initiated SeNB Release, successful operation.

The SeNB initiates the procedure by sending the SENB RELEASE REQUIRED message to the MeNB.
Upon reception of the SENB RELEASE REQUIRED message, the MeNB replies with the SENB RELEASE CONFIRM message. 

8.6.6.3
Unsuccessful Operation

Not applicable.

-------------------------
So it is clear that MeNB is not allowed to refuse. However there are two reasons why the MeNB may not be able to accept this request:
· MeNB has its own bearer(s) for which MeNB inactivity timer is maybe not expired,

· Even if MeNB has also its timer expired, it must first send a S1 Release Request to MME which MME must validate (by sending S1 Release Command). Only then can MeNB reconfigure the UE.

As can be seen from above, before contacting the MME, it is beneficial that the MeNB first coordinates with the SeNB that both sides are in inactivity. Spontaneous release of SeNB by SeNB due to SeNB inactivity alone results in frequent useless SeNB Release because most of time the MeNB timer would not have expired.
It is clear that the SeNB Release messages cannot be used for this coordination.
The only possibility would be for MeNB and SeNB to indicate to the peer whenever their own timer expires and see the answer before deciding.

For example, 

· SeNB triggered: SeNB indicates its timer has expired; if MeNB still active, MeNB sends refuse to the SeNB. If MeNB also inactive, it sends confirm to the SeNB and then contacts the MME. Upon MME acceptance, MeNB will release the SeNB (MeNB keeps control)

· MeNB triggered: MeNB indicates to SeNB its timer has expired; if SeNB still active, SeNB sends refuse to MeNB; If SeNB also inactive, it sends confirm to MeNB. MeNB can then contact the MME.  Upon MME acceptance, MeNB will release the SeNB (MeNB keeps control)

Proposal 2: coordination between MeNB and SeNB is necessary for MeNB to decide inactivity through exchange of notifications each time one of the two timers has expired. 
Either a new “indication” class 2 procedure is needed for this exchange, or the exchange could take place through the Modification Required messages.  
Proposal 3: RAN3 to decide how this exchange could take place.
3 Conclusion and Proposal 

This paper has shown that the support of user inactivity in release 12 dual connectivity is suboptimal because:

· The SeNB doesn’t have the Expected UE Behaviour IE (CN assistance information) to optimize its timer setting,

·  The MeNB and SeNB cannot coordinate about the expiry of their respective timers which can result in frequent useless SeNB Release.

It is proposed for RAN3 to study improving these two aspects in the framework of the new study item “enhancement of dual connectivity release 13”.

Corresponding text proposals for the TR of the study item are available in [2].
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