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Introduction

Within the scope of rel-12, as a conclusion of TR23.887 it has been concluded to proceed as follows:
9.1
Key issue 5.1.2

Normative work needs to proceed as follows:

In order to limit load on the core network solution 5.1.2.3.1 with  following assumptions for Rel-12:

· Decision for any specific assistance information coming from the CN to support eNB determining parameters should be left to RAN groups.

NOTE: 
Can be complemented by the Long DRX cycles in connected mode solution from UEPCOP.

At SA2#102, we have received a LS from RAN2 (R2-141014) indicating that they do not have time to define RAN assistance information and that they are not supporting subscription based information for mobility, but that if any reliable statistic is available, this can be handled in the eNB, depending on whether SA2 concludes on such reliable statistics.

In particular:
"Regarding RAN generated assistance Information (i.e. uploaded from the RAN node to the CN when the UE connection is released), RAN2 discussed some of the alternatives but could not agree on the need of any of them. Further work on the matter is not expected in RAN2 in Rel-12 due to lack of time."

So due to lack of time the RAN assistance has to be removed from SA2 specs. The CR in S2-141793 implements this
" RAN2 first of all agreed that the provision of Mobile/Stationary information (subscription based) from the CN to the RAN is not supported."
In general this points to the aversion of RAN to mobility subscription based information as the subscribed to behaviour may not be adhered to and so policing could be required.

Finally:

" RAN2 agreed that information on the traffic patterns (e.g. CDF of packet inter-arrival times, details for RAN3) could be provided from the CN to the RAN, if it is reliable and if it actually represents the expected UE activity pattern. " and " In RAN2 understanding, UE inactivity periods information could be collected in the CN based on statistical data or derived from subscription information, however this is clearly left to SA2/CT groups discussion."

It is the understanding of the supporting companies that such reliable inactivity/activity information can be collected and reported to the eNB in the MME. This paper provides some information related to the principles underlying the proposed solution in the CR in S2-141793 
Discussion

As discussed during the TR phase, and therefore to reiterate some points already discussed in SA2 in the past, the decision to release the RRC connection in eNBs is one of the most critical design decisions which affect eNB implementations. If They are released too early, then there is a danger to trigger too many SR needlessly. If it is kept for too long, UE batter consumption might increase (albeit the DRX setting also is a component of battery consumption) and handover signalling may increase as the RRC connection lifetime extends for too long. Also, a too long RRC connection time driven by decision to keep the RRC connection active for longer than necessary may affect the service an operator may provide via a single eNB, as too many contexts would be retained needlessly in the eNB and thus the eNB total number of connected mode UEs capacity could be unnecessarily saturated.

It is therefore critical the eNB is able to have all the information it can to decide when to release RRC connections. It should be noted this is not subject of standardization as each eNB is designed in such a way to optimize its decisions according to a number of factors which cannot all be summarized by the standards, nor can a specific value in absolute be considered "the one to be used optimally" as different implementations may have different optimality criteria.

Therefore, RAN2 rightfully does not want SA2 to define a solution whereby a specific value is passed to the eNB. There are then two other possible alternatives to aid the eNB:

1) Certain qualitative information is passed to the eNB e.g. based on subscription, e.g. "this UE is a meter" this UE is seldom active", "this UE only originates traffic", "this UE is static".

2) The MME collects some factual information about the observed UE behaviour and summarizes it using a limited set of data which are then passed to the eNB. 

The limitations of 1) are linked to the fact this qualitative information still leaves the eNB in the dark with respect to some figures related to e.g. how active a active UE is, how frequently a UE moves, and, also, in many cases the operator may wonder whether indeed the declared and observed behaviour would match and the declared information at subscription time is then not respected during real usage.

With approach 2 the eNB receives real data it can use to fine tune its operation and also it can trust as it is derived by the MME based on observed behaviour.

We believe that the information the eNB may require is about three aspects:

1) UE activity behaviour (i.e. how frequently a UE performs idle/active transitions which can be derived from how long a UE remains in EMC-CONNECTED state and ECM-IDLE states on average)

2) UE mobility behaviour (i.e. how frequently the MME detects the UE changes eNB, thus generating inter-eNB handover signalling in the system – Frequently mobile UE may have the ECM connected state reduced if the Activity factor does not justify the extra handover signalling) 

To this effect, we propose the MME collects per UE the following statistics over a certain time window (which also is passed to the eNB as relevant information)

1) Average time spent in ECM-CONNECTED mode  and average time in ECM-IDLE mode 
2) Number of eNB Handover procedures executed per hour
Using these parameters situations like the following can e.g. arise:
1) For PDN connections with short average connected state and short average idle times may generate an unacceptable sustained frequency of  SR, delaying release of RRC is in order till the pattern stabilized.

2) PDN connection where the average idle time is much shorter than the average connected state ( so the average time in idle state is considered negligible  compared to the connected mode) may not generate a large number of SR, however from a user experience and overall network performance it is considered acceptable to e.g. never/seldom put the UE in idle state (e.g. the UE would be in connected mode anyhow 99% of the time or more). It could be possible to extend a bit the duration of RRC connections for these connections up to values above the average idle time.

3) PDN connections where there is statistically a very long inactivity followed by short bursts of data… this does not create a problem form SR standpoint, so the RRC connection can be kept as short as possible.

4) PDN Connections where the frequency of SR is acceptable and there is a balanced or generally acceptable distribution of idle and connected mode can result in no action 
5) PDN connection displaying frequent eNB handover either because of mobility or because of pathological radio conditions at certain cell boundaries, should have as short a RRC connectivity as practical from analysis of the activity data in order to strike the right balance between SR and handover signalling.

It has been commented that by the eNB taking actions e.g. by delaying RRC connections release the statistics themselves would change. For instance a UE that was frequently generating Idle-active transition may over time be set up in the eNB to display behaviour where the ECM connected state is kept for longer, thus generating a smaller number of SR and conceivably an even shorter average idle time. However, if by any chance the UE started to remain inactive for longer (e.g. the burst of transmissions/activity stops and the UE becomes inactive for long) then the statistics will over time show that the UE remained inactive for long so the next SR may start shortening RRC connections time after last activity is detected.

Overall, the goal is not to have a perfect and instantaneous tracking of the UE behaviour, rather a way to smooth out network unfriendly behaviours or optimize performance. Also for this reason in this release of the specification we do not consider essential transferring statistics collected in one MME to another MME upon MME relocation, as conceivably these events are not frequent and mobility events leading to MME relocations may also be associated to changes in UE traffic patterns which need to be more accurately reflected in the new MME using its own statistics collected locally. So overall we are not considering the marginal benefit we would obtain in this release to be sufficient to justify statistics transfers upon MME changes.
The benefit if not relying on static/subscription based hints from core are clearly the fact the operator has no need to worry about configuring these hints per UE, that roaming or non roaming cases are transparently handled with no need to define agreements between operators, also the issue of misbehaving UE's does not even arise. Also, the benefit of sending the hard behavioural figures to the eNB is that the eNB can have some data to base the decision on rather than just qualitative indications, as already stated. 
Conclusion
On the basis of the information provided above, we suggest SA2 approves the CR S2-141793 which implements these concepts.
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