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1
Introduction

R3-151023 [1] and R3-151024 [2] suggest to allow the SeNB to consider the Expected UE Behaviour as received on S1 at context setup and the UE History Information (if available).

Further, both documents also advocate a scheme where the MeNB and the SeNB negotiate whether the S1 connection shall be released (or is the negotiation scheme only for releasing SCG resources?)

While providing the Expected UE Behaviour to the SeNB could be considered, we do not regard the other proposals as being beneficial.

2
Discussion

2.1
Providing the Expected UE Behaviour at SeNB Addition to the SeNB
The Expected UE Behaviour was introduced in Rel-12 to allow the eNB to consider a trade-off between radio resource usage and network signalling. The Expected UE Behaviour contains information about expected IDLE and CONNECTED time and whether HO can be expected in the near future.

Especially for SCG bearers, this information can be beneficial, as it allows the SeNB to optimise its resources basically in the same way as an eNB for non-DC UEs (and in fact the MeNB) would do. If e.g. the expected IDLE time is rather long and the CONNECTED time known and comparably short, the SeNB could quite quickly release the SCG bearer and free resources for other UEs.
We wouldn’t see the real application for split bearers, as this mode of operations puts the SeNB much more into direct observability of the MeNB. In a well configured system, an SeNB serving the UE in split bearer mode would probably release SCG resources for user inactivity reasons very rarely, as UE activity can be directly observed by the MeNB.

It could be of course argued at length that the most likely application scenarios where statistical data contained in the Expected UE Behaviour information can be actually used (i.e. very short data connections with long idle periods in between) will not result in serving the UE with DC means, but let’s skip this kind of discussion amicably.
Observation 1 Providing the Expected UE Behaviour could be beneficial for the SCG bearer option. The SeNB could optimise its resource usage and S1/X2 signalling could be optimised overall. 

Proposal 1 It is proposed to consider including the Expected UE Behaviour in the SENB ADDITION REQUEST message for SCG bearers.
2.2
Providing the UE History Information at SeNB Addition to the SeNB
The reasoning for providing the UE History Information to the SeNB is not very clear. We would have assumed that the MeNB is already in the position to decide whether serving the UE in DC (regardless the bearer option) would make sense. And also R3-151023 seems to argue already in this direction: by knowing the last visited cells and the “time stayed in cell” the eNB can infer if the UE is likely or not to trigger handover related signalling in that cell. We suppose this eNB to be the MeNB, not the SeNB.

Further, even if the UE History Information is provided to the SeNB, it is not provided with additional statistic data, i.e. the UE History Information cannot be interpreted in a predictive way as mobility information in the Expected UE Behaviour. One of the main applications of the UE History Information was to avoid ping-pong effects, so that the most “reasonable” eNB could give up passing on the “hot potato” and finally serve the UE.

If mobility strategies within a het-net deployment foresee to keep UEs on the macro layer as much as possible, such mobility strategy could be especially followed for DC capable mobiles, the UE History Information wouldn’t contain any entry of a small cell. For those reasons it doesn’t seem that the eNBs acting as SeNBs would really benefit from the UE History Information.

Observation 2 There is no benefit identified in providing the UE History Information to the SeNB. First, UE History Information doesn’t contain predictive data as contained in the Expected UE Behaviour, then, UE History Information might not contain entries for the small cells at all and finally, if the MeNB deduces that there is no time to serve the UE in DC during an acceptable long period of time, the UE wouldn’t go into DC at all. 

Proposal 2 It is proposed to not consider introducing the UE History Information in the SENB ADDITION REQUEST.

2.3
Introducing a negotiation scheme between SeNB and MeNB before releasing the S1 connection or SeNB resources

R3-151023 states: In the SCG bearer option the MeNB has no view on the SeNB activity and the SeNB has no view on the MeNB activity.
As discussed in section 2.1, there shouldn’t be any problem for split bearers, as the MeNB is able to fully observe the UE’s activity at SCG resources. 

For the SCG bearer option, it is the MeNB that would have to fully rely on the SeNB’s observation of UE inactivity.

We are fully aware that this task split between the MeNB and the SeNB for observing UE’s activity is not specified at all (and we don’t think that it should be specified either), but we are of the opinion that this is the most reasonable approach which can be directly deduced from the overall system behaviour captured in stage 2 and stage 3. 

For further illustration, let’s assume that both eNBs provide DRB resources, the MeNB for an MCG bearer, the SeNB for an SCG bearer:
-
If the MeNB detects user inactivity on the MCG bearer, but it hasn’t received a release request from the SeNB, would the MeNB really (blindly) release the SeNB and subsequently the S1 UE context? We don’t think that this would be a very reasonable and appropriate behaviour.
-
If the SeNB detects user inactivity on the SCG bearer, but it hasn’t received a release request from the MeNB, why should the MeNB refrain from accepting the release request, if inactivity was observed by the SeNB for quite a while already?

-
Now, let’s further assume that both eNBs would have the Expected UE Behaviour information available. If the information contained is statistically relevant, both eNBs should have quite a good understanding about the UEs activity patterns and behave in a constructive way.

Observation 3 While for the split bearer mode, the MeNB would have the full observability of the UE activity, the MeNB would need to rely for the SCG bearer option on the SeNB’s observation of the UE’s activity. Due to this obvious and clear task-split, there is no coordination necessary.

Proposal 3 Any co-ordination between the MeNB and the SeNB regarding release of resources due to UE inactivity is not necessary.
3
Conclusion
We have discussed R3-151023 and R3-151024 and observed the following:
Observation 1
Providing the Expected UE Behaviour could be beneficial for the SCG bearer option. The SeNB could optimise its resource usage and S1/X2 signalling could be optimised overall.
Observation 2
There is no benefit identified in providing the UE History Information to the SeNB. First, UE History Information doesn’t contain predictive data as contained in the Expected UE Behaviour, then, UE History Information might not contain entries for the small cells at all and finally, if the MeNB deduces that there is no time to serve the UE in DC during an acceptable long period of time, the UE wouldn’t go into DC at all.
Observation 3
While for the split bearer mode, the MeNB would have the full observability of the UE activity, the MeNB would need to rely for the SCG bearer option on the SeNB’s observation of the UE’s activity. Due to this obvious and clear task-split, there is no coordination necessary.

We propose:
Proposal 1
It is proposed to consider including the Expected UE Behaviour in the SENB ADDITION REQUEST message for SCG bearers.
Proposal 2
It is proposed to not consider introducing the UE History Information in the SENB ADDITION REQUEST.
Proposal 3
Any co-ordination between the MeNB and the SeNB regarding release of resources due to UE inactivity is not necessary.
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Annex [changes shown against TP in R3-151024]
<<<<<<<<<<<<<<<<<<<< First Change for TR 36.875 >>>>>>>>>>>>>>>>>>>>
4.4.X
Handling of User Inactivity
4.4.X.1
Optimized Setting of user inactivity timer in SeNB
4.4.X.1.1
Introduction

In order to allow the SeNB to optimise network behaviour w.r.t. setting up and releasing SCG resources the SeNB should be provided with all useful information and in particular it could make use of the Expected UE Behaviour information introduced in Release 12 to determine the UE’s activity and mobility behaviour
4.4.X.1.2
Solutions
The MeNB may include the Expected UE Behaviour IE in the SeNB Addition Request message.


4.4.X.2
Avoid useless Release of SeNB due to user inactivity
4.4.X.2.1
Introduction

It is beneficial foreseeing means to avoid releasing SCG resources inappropriately, i.e. avoiding unnecessary increase of the overall network signalling. Like the serving eNB in single connectivity, the SeNB would react upon user plane inactivity and release the SCG resources. If the SeNB would be provided with Expected UE Behaviour information, as suggested above, this would avoid either releasing SCG resources too early (in case user data is still expected) or keeping SCG unnecessarily too long (if a rather long IDLE period is expected).
For split bearers, the MeNB would be able to fully observe the UE’s activity on both, MCG and SCG resources. A reasonable implementation would leave it up to the MeNB to typically trigger the release of SCG resources.
For SCG bearers, the MeNB would need to fully rely on the SeNB’s observation of user plane activity at the SCG.

4.4.3.2.2
Solutions
Avoiding useless release of SCG resources due to user inactivity can be handled by implementation means





<<<<<<<<<<<<<<<<<<<< Next Change for TR 36.875 >>>>>>>>>>>>>>>>>>>>
5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.

CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Handover Enhancements
Data Forwarding: No standardisation impact was identified during the study.

Ensuring delay target

Ensuring packet delay target should not be a significant problem since SeNB may know the delay from MeNB to SeNB.
X2-U UL packet loss
There are several implementation specific solutions possible to handle X2-U UL packet loss. No standardized solution will be further pursued.
Handling of User Inactivity
In order to optimize the setting of the user inactivity timer in the SeNB, it could be considered to provide the Expected UE Behaviour information  to the SeNB in the SeNB Addition Request message. 


LIPA in the dual connectivity:

Use cases for LIPA are covered by use cases for SIPTO with co-located L-GW. The conclusion for SIPTO with collocated LGW can be applied to LIPA.
<<<<<<<<<<<<<<<<<<<< End of Changes for TR 36.875 >>>>>>>>>>>>>>>>>>>>
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