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Discussion and Decision
1
Introduction
For the Machine-Type and other mobile data applications Communications Enhancements WI, an outstanding issue was reported in SA#62 [1]: 

For SDDTE key issue 5.1.2 (Frequent Small Data Transmission Optimization) in the TR 23.887[2], need and content of the CN Assistance information is to be investigated by RAN WG2. SA WG2 will update their specification once RAN WG2 makes decision on which CN assistance parameters needs to be supported in Rel‑12.

Meanwhile, RAN#62 has approved a WI [3] on RAN enhancements for Machine-Type and other mobile data applications Communications led by RAN2. For SDDTE (Small Data and Device Triggering Enhancements), the work item states the following:


Regarding small data transmissions, optimizations are needed to reduce the signalling induced to the CN C-plane (SGSN/MME) and on the radio interface due to the frequent connected/idle transitions. Therefore the introduction of some assistance information about the UE and its traffic type/pattern would be beneficial to RAN nodes, e.g. to determine a suitable RRC connection handling, as well as DRX and UL control channel configuration, or to enable a fast RRC connection release for UEs which transmit very infrequently.

This paper elaborates the necessity of standardizing any assistance information from RAN point of view. 
2
Discussion
To minimize the UE state transitions and to achieve optimum network behaviour by setting the RRC inactivity timer and/or the DRX cycle, two alternatives of “Core Network assisted eNB parameters tuning solution” were illustrated in [2]. (i.e, 1) MME generating the assistance information, 2) MME buffering the assistance information) The difference between two alternatives is where the assistance parameters are originated.
2.1
MME generating the assistance information
One of the alternatives is that the MME/SGSN provides information/statistics collected by the MME/SGSN and/or based on subscription information from HSS. As suggested in [2], the CN assistance information would consist of the MME/SGSN signalling traffic pattern (e.g, time between successive signalling connections, mobile originated or/and mobile terminated traffic and the frequency of the transitions between idle and connected modes) and/or the mobility pattern (e.g. static vs. moving) of the user to eNB when S1 connection would be established. 
The reliability of the statistical information about the traffic pattern of a UE needs careful consideration: It is not obvious how effectively such data can be used. The users may change their behaviour after transiting back to connected mode, which could invalidate the collected data. The traffic pattern collected in RRC_CONNECTED session does not necessarily promise anything about UE behaviour when the UE is in RRC_IDLE and utilizing unreliable information in RRM decisions may be misleading and even risky.

Observation 1: The traffic pattern of a UE may be very different even in two subsequent RRC_CONNECTED sessions.

For the UE mobility related information, the MME is not aware of the changes of eNB/cell when the UE is in IDLE. Therefore the information provided by MME may not be accurate and may disrupt the RRM decision. Besides, as HetNet WI has agreed that UE reports the mobility information to the network upon IDLR to CONNECTED transition, the network would be able to retrieve the cell history, where UE visited recently and this will help for the network to estimate UE mobility. Therefore, providing additional UE mobility information estimated by MME will not bring any additional benefit.
Observation 2: eNB will receive UE history information out of HetNet discussion and will be able to estimate UE mobility without assistance from MME.
The frequency of the state transition between RRC_IDLE and RRC_CONNECTED is related to the inactivity timer used in the eNB. This means the values of inactivity timers in the previous state transitions will heavily impact to the frequency of the state transition calculated by MME and the result will be feed again to set the new inactivity timer when the RRC connection is released. Thus using this information to set the inactivity timer may create a loop and this information may not reflect the actual activities in the UE. Also the same information can be provided by UE if the group thinks the information is useful for the eNB. Therfore, it should be clarified first whether the information will be useful for eNB and be decided whether MME should collect this information or UE.
Observation 3: The frequency of the state transition between RRC_IDLE and RRC_CONNECTED may not actually reflect the user activities because the frequency is heavily depending on the used inactivity timer value in the eNB.
For the information about whether UE is stationary or not, we assume that the information should come from HSS and will have impact to other interface than S1 interface. And even though UE itself does not move, the UE still may create HO message in case the environment changes. Therefore, “stationary” does not mean “no handover” at all. And from the UE history information (either during RRC_CONNECTED or on the transition from RRC_IDLE to RRC_CONNECTED) and Mobilty Status Estimation provided by UE, eNB will get the UE mobility information to some extent. Therefore considering that SA groups already closed Rel-12 and that UE mobility information will be provided to eNB, it is not clear whether this subscription based “UE stationary” information is so essential that even S6a (between MME and HSS) interface needs to be impacted.
Observation 4: Subscription based information will have impact to S6a interface and it is not clear whether “stationary” information will bring further benefit in addition to UE history information.
Furthermore, if MME has to collect and to store statistics for a huge number of UEs, the consequence would be extra implementation complexity as well as additional S1-MME signalling, which goes against the original goal to "reduce the signalling induced to the CN". Given the UE would also benefit from obtaining better service via adapting to the traffic patterns, having the same information be provided by UE should be evaluated, as that would concentrate the task to the entity most benefitting from the optimizations. 
Observation 5: The assistance information from CN will increase the complexity in MME and UE may provide the same information if it is useful in the eNB.
2.2
MME buffering the assistance information

As another alternative, RAN assistance parameters may be sent in a transparent container from the eNodeB to MME when the UE connection is released. The parameters could be the RRC user inactivity timer applied for the signalling connection being released and/or the related DRX configuration. The information is cached in MME and later shall be provided back to eNodeB when UE transit from IDLE to CONNECTED as part of S1 establishment.
For the  inactivity timer for RRC connection release, as the timer is not standardized but implementation specific, it should be careful whether the same value will work in inter-vendor environment.
Observation 6: It is not clear how inactivity timer for RRC connection release provided by MME will be used in the inter-vendor environment.

As per observation 1, reusing the exact DRX configuration just before previous RRC_Release may be risky because application may behave different when RRC Connection is about to be released and when RRC Connection is just made. For example, the network may choose to keep the UE in RRC_CONNECTED for a long time with long DRX but prefer short or even no DRX initially to ensure good enough performance initially. Also the applications running at the start and end of the RRC_CONNECTION may be different, e.g. user may often first check e-mails and then move to browsing or watching video streaming, and then terminate the connection.
Observation 7: Reusing exactly the same DRX parameters for every session leads to non-optimized behaviour.

3
Conclusion
The Core Network assisted parameter tuning solution is not necessarily beneficial considering the specification and implementation effort cost, especially in light of that eNB already can optimize the parameter setting taking all the related information into account. Thus it is proposed the following:
Proposal: It is proposed that RAN2 conclude there is no need to standardize the Core Network assisted parameter tuning solution suggested by SA2 and send LS to SA2 to inform our conclusion.
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