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1. Introduction

SA2 is working on the MTCe work item and has specified within solution 5.1.2.3.1 in TR 23.887 [1] a new CN assistance information procedure over S1AP has been agreed enabling to reduce the frequency of idle-active transitions and minimize network signaling.
In last meeting, RAN2 discussed the details of Core Network assisted eNodeB parameters tuning and concluded the following [2]:
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.
In RAN2 understanding, UE inactivity periods information could be collected in the CN based on statistical data or derived from subscription information. 
In [2] RAN2 invite RAN3 to define the corresponding signaling once SA2 has decided the parameters.

In the following sections we investigate the details of this CN assistance procedure over S1AP.
2. Discussion
2.1 Why CN Assistance Information?
The setting of the RRC inactivity timer in eNBs is one of the most critical design decisions which affect eNB implementations. If timers are set too short, then there is a danger to trigger too many SR needlessly. If it is set too long, UE batter consumption might increase and Handover signalling may increase. Also, too long an inactivity timer 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 that the eNB is able to have all the information it can to decide the most appropriate value of the RRC inactivity timer. It should be noted this is not subject of standardization as each eNB is designed in such a way to optimize its value 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 to define a solution whereby a specific value is passed to the eNB. 
Instead RAN2 foresees that 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. With this approach the eNB receives real data it can trust as it is derived by the MME based on observed behavior.
The benefits of this solution compared to relying on static/subscription based hints sent from the core network are:

· The operator has no need to worry about configuring these hints per UE,

· roaming or non roaming cases are transparently handled with no need to define agreements between operators,

· sending hard behavioral figures to the eNB enables the eNB can have some data to base the inactivity timer decision on rather than just qualitative indications,

· the issue of misbehaving UE's (in reference to their subscription hints) does not arise: MME would anyway need to compute the behavioural figures to check that the UE complies to the committed subscription hints.
2.2 Which CN Assistance Information? 
We therefore believe that the information the eNB may require is about two 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 HO signalling in the system – Frequenlty mobile UE may have the ECM connected state reduced if the Activity factor does not justify the extra HO signalling) 

Examples of use of this information can be:

1) 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) connections 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) 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) 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) connections 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 signaling.

Therefore we make the following proposal:

Proposal 1: 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 e.g. per hour
2.3 Signaling of CN Assistance Information over S1AP/X2AP 
RAN2 has agreed that “the information shall cover all bearers of the UE and not just selected or individual bearers and activity generated by NAS signaling interactions shall be taken into account as well when computing the expected UE inactivity periods.”
Since the statistics covers all bearers, the information would be sent to the eNB at once the UE becomes active, i.e. the Initial Context Setup procedure, establish an S1UE context in the eNB requested by the MME [3]. 
In addition, the parameters are assumed to be transferred to the target eNB in case of handover. This requires to include the information in the S1AP Source eNB to Target eNB transparent container and also in the X2AP Handover Request message.

Note that it is not proposed to transfer the information when the MME changes, i.e. when the MME changes, the moving averages and the idle-active transition history are not kept.
Proposal 2: The assistance information is added to the S1AP INITIAL CONTEXT SETUP REQUEST message, to the S1AP Source eNB to Target eNB transparent container and to the X2AP HANDOVER REQUEST message.
3. Conclusion

In this contribution we have investigated the details of the CN assistance information that could be provided over S1AP/X2AP in line with the limited scope received from RAN2 for this release 12. We have the following proposals listed below:
Proposal 1: 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 e.g. per hour
Proposal 2: The assistance information is added in the S1AP INITIAL CONTEXT SETUP REQUEST message, in the Source eNB to Target eNB transparent container and in the X2AP HANDOVER REQUEST message.
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