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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 enabling to reduce the frequency of idle-active transitions, minimize network signaling, and save UE battery consumption.
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.
RAN2 would also like to note that the possibility to provide assistance information about the UE inactivity periods was discussed in general, i.e. not only for E-UTRAN but also for UTRAN.
In RAN2 understanding, UE inactivity periods information could be collected in the CN based on statistical data or derived from subscription information. 
RAN2 invite RAN3 to define the corresponding signaling.

In the following sections we investigate the details of this CN assistance procedure over S1AP.
2. Discussion
2.1 CN Assistance Information

According to [2], Core Network Assistance information is data derived by the MME.  When a UE becomes active, the information is provided by the MME to the eNodeB enabling the eNodeB to optimize the setting of RAN parameters in order to reduce the frequency of idle-active transitions, minimize network signaling, and save UE battery consumption. During handovers, the source eNodeB forwards the assistance information to the target eNodeB.

According to [2] RAN2 didn’t agree in the scope of release 12 to provide assistance information in the other direction i.e. from the RAN to the CN.
Here only the information of statistics of the last connection is not so good, because the traffic patterns may be far different between two successive connections. But over a long period, it will represent the steady status, for example, frequent or infrequent data. So we propose, in order to be reliable as requested by [2], that these statistics are computed over a long time window e.g. hours or day. 

Proposal 1: The MME should provide assistance information in the form of statistics of the traffic averaged over a long time window.
2.2 Details of Assistance Information sent from CN to RAN
To decrease the CN signaling load, the following simple parameters are proposed:
1. UE inactivity timer assistance setting
The statistics should allow the eNB to keep the UE in RRC connected mode for the right amount of time. For example, the more frequent the idle-active transitions and the shorter the idle time, the more incentive there is to keep the UE connected i.e. make the user inactivity timer longer. In order to help the eNB to optimize the setting of the user inactivity timer the following parameters are therefore proposed:
· Cumulative moving average of the duration of EMM Connected state per UE.

· Cumulative moving average of the duration of EMM Idle state per UE.

· Number of moving average steps considered over the time window
The “number of moving average steps” corresponds to the number of idle –active transitions. The moving average steps should be from the start of the UE MME contexts being started in the MME and up to a configurable max value (e.g. 40 steps averaging). The “cumulative moving average” can be computed as follows: A (x+1) = [ ParameterValue (x+1) + x*A(x)] / (x+1) ], so that at step n,  x= (n-1) (i.e. for the first datum x=0) and ParameterValue ={time in ECM-CONNECTED state, time in ECM-IDLE state} as applicable. 
Depending on whether we want to count the transitions due to traffic only in isolation of other transitions e.g. TAU one could optionally add the parameter:
· Number of moving MO+MT Service Requests over the time window (optional)
However, if the UE is highly mobile (changes eNB frequently) then there is incentive to reduce HO signaling and therefore to not extend the Connected mode much longer than is necessary to send/receive data. Therefore the previous parameters should be considered together with the following one:
· Number of HO procedures triggered over the time window
These statistics are collected over a time window which may be determined by the MME configuration. Wether there is a maximum to the time window and when the MME decides to reset the statistics (e.g. a new PDN connection is added or removed or certain mobility management takes place) is not specified. The confidence level the ENB receives increase as the time window is longer and the moving average steps are greater. The used time window should then be communicated to the eNB:
· Value of the time window
The eNB receiving these assistance parameters could determine the status of the data transmission. Therefore the user inactivity timer could be set as the previous observations.
2. DRX cycle assistance setting
Finally, a UE that is reported to never get MT service requests is likely to never have network initiated transactions and therefore some longer DRX cycles may be applied. The following parameter is therefore useful for the eNB to optimize the setting of the DRX cycle:
· Number of moving MT Service Requests over the time window.
3. Other traffic pattern information
More precise information such as CDF of packet inter-arrival time or similar detailed traffic statistics are not proposed in this release due to the system impact involving the SGW requirement to inspect the user plane and also the need to agree on what statistics make sense. This could be further re-discussed together with RAN assistance information when this gets addressed.
Proposal 2: the CN assistance information is limited in this release to the 7 high level parameters listed here-above.

2.3 S1AP/X2AP procedure and signalling
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 3: 
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.
3. Conclusion

In this contribution we have investigated the details of the CN assistance information that should 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: The MME should provide assistance information in the form of statistics of the traffic averaged over a long time window.
Proposal 2: the CN assistance information is limited in this release to the following 7 parameters:
· Cumulative moving average of the duration of EMM Connected state per UE.

· Cumulative moving average of the duration of EMM Idle state per UE.

· Number of moving average steps considered over the time window
· Number of moving MO+MT Service Requests over the time window (optional)
· Number of HO procedures triggered over the time window
· Value of the time window
· Number of moving MT Service Requests over the time window.
Proposal 3: 
The assistance information is added to the S1AP INITIAL CONTEXT SETUP REQUEST message, to the Source eNB to Target eNB transparent container and to the X2AP HANDOVER REQUEST message.
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