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1   Introduction
At RAN2#85 the details of “Core Network assisted eNodeB parameters tuning” were discussed and RAN2 agreed that CN assistance information about the UE behaviour could be provided from the CN to the RAN, if it is reliable and if it actually represents the expected UE activity patterns. 
RAN2 then sent a LS to SA2 (cc: RAN3, CT1 and CT4 [1]), leaving to SA2 the decision on whether the information about the UE activity patterns can be derived in a reliable way, where and how (i.e. in which CN node), and then – once they have concluded on this - the task to invite RAN3 to define the corresponding signalling.
At SA2#103 a corresponding CR to TS 23.401 [2] was discussed and agreed by SA2 and a LS was sent to RAN2 and RAN3 (cc: CT1 and CT4 [3]), asking RAN3 to evolve S1-AP with the capability to transport the CN assistance information agreed in the SA2 CR.
This contribution summarizes the content of the SA2 decision and CR and then the impact on S1-AP.
2   Discussion
First of all, SA2 agreed that CN assistance information about the expected UE behaviour may be derived by the MME in two different ways:

· directly in the MME, based on collection of UE behaviour statistics, or 

· by other available information about the expected UE behaviour (e.g. by subscription information).
The CN assistance information is constituted by:

1. The expected average time in Connected and Idle modes (which can be based on collection of statistics or derived from subscription information) and/or
2. Related to UE mobility: number of inter-eNB handover procedures per hour (determined by the MME based on observed frequency of inter-eNB handover procedures executed for the UE)
The information about the expected average time in Connected and Idle modes (possibly together with the one on the UE mobility) was agreed to be beneficial to decide whether to keep the UE in connected mode after the successful transmission of the last packet, and for how long. If the eNB is informed that the traffic generated by a given UE is typically characterized by short inactivity periods (e.g. idle mode times much shorter than connected mode times), it could use this information to try and properly configure the length of the RRC connection maintained while being inactive so to bridge the gap among subsequent activity periods, and then limit the connected/idle transitions. Conversely, if the eNB is informed that the traffic generated by a given UE is typically characterized by considerably long inactivity periods, it could decide to quickly release the RRC connection after the successful transmission of the last packet. 
SA2 agreed that UE mobility information could also be considered in combination with the UE activity factor because UEs performing frequent handovers may have a connected state reduced if the activity factor does not justify the extra handover signalling.
SA2 also agreed that the calculation of the CN assistance information and the decision when it is considered reliable, i.e. suitable and stable to send to the eNB, are vendor specific and they also clarified in TS 23.401 that unreliable information should not be provided to the eNB.
This implies that the CN assistance information is clearly some optional information, included by the MME in S1-AP signalling only for the UEs for which such information can be derived and only when it’s considered as sufficiently reliable by the MME. This is reflected in the Stage 2 and Stage 3 CRs submitted for this meeting [4][5][6], where the individual IEs ‘Average Time in Connected mode’, ‘Average Time in Idle mode’ and ‘Number of handovers per hour’ are all defined as optional elements. This allows the MME to signal only the specific parameters which can be derived either via statistics or by subscription information and which are considered as stable and useful.
During intra-LTE handovers, the CN assistance information initially received from the MME should be transferred from the source eNB to the target eNB via the X2 interface, to allow the target eNB to benefit from the same information. This is reflected in the CR to TS 36.423 [6], which specifies that, if previously received from the MME or from another eNB, the source eNB may include the CN Assistance Information IE in the HANDOVER REQUEST message.

One final remark is that even when the statistically reliable information passed to the eNB does not match the instantaneous UE behaviour (e.g. because the UE behaviour is abruptly changing since the collection of the statistics), this wouldn't cause any dramatic effects, especially when compared to today’s networks behaviour.
In fact, without the CN assistance information, in an attempt to limit the idle/connected transitions, an eNB will typically keep all UEs in connected mode longer than needed (blindly, i.e. all for the same amount of time), thus needlessly retaining too many contexts and potentially impacting the battery life for all UEs.

With the CN assistance information, an eNB would have more information to have a per-UE policy, possibly keeping in long connected mode only UEs which statistically experience short inactivity times (and then reducing the idle/connected transitions), while releasing sooner the connection for UEs which statistically experience long inactivity times (and then improving their battery life).

In the worst case (i.e. when the instantaneous UE behaviour - in terms of activity/inactivity times - greatly differs from the expected one during a transient phase of change in UE behaviour) the eNB handling is as good as today:

· If the instantaneous inactivity period is much longer than the expected one, a given UE might occasionally be kept in connected mode longer than needed, as it happens today for many UEs when the eNB decides on the length of the RRC connection without the help of any CN assistance information. So there is really no issue in this case.
· If the instantaneous inactivity period is much shorter than the expected one, a given UE might occasionally be kept in connected mode shorter than needed, so that a new idle/connected transition might soon be required. However, as soon as the UE goes back to connected mode, the MME would be able to detect the change in the UE behaviour and then update the statistics and/or consider them as no longer reliable (and then immediately stop sending them to the eNBs). So this is also not a real issue. 
In conclusion, a decision on the RRC connection length based on the CN assistance information can be resilient to abrupt UE behaviour changes and in any case lead to a better performance than a blind strategy (i.e. without the help of any CN assistance information).
3   Conclusion
SA2 agreed that CN assistance information about the expected UE behaviour may be derived by the MME in several cases and in a reliable way, so that such information shall be added in S1-AP signalling – as optional IEs, to be included when available and when considered as reliable – with the aim to help the eNB to optimize its radio parameter settings. 
Corresponding Stage 2 and Stage 3 CRs are available in [4] [5] [6].
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