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1. Introduction
RAN3 have been copied in an LS [1] sent by SA2 to RAN2 requesting further input on MTCe solution 5.1.2.3.1 “Core Network assisted eNB parameters tuning for small data transfer” as defined in TR 23.887 [2]. In this contribution we provide an analysis of this solution and propose for discussion corresponding open aspects related to the CN.
2. Discussion
Solution 5.1.2.3.1 “Core Network assisted eNB parameters tuning for small data transfer” as defined in TR 23.887 [2] is a solution for frequent small data transmission optimizations. The core idea of the solution is to keep the UE in connected mode to reduce signaling overhead due to connected->idle state transitions. In order to facilitate this solution the MME can provide CN assistance information to the RAN based on “subscription data (e.g. related to expected mobility pattern, or expected allowed applications characteristics such as whether only mobile originated services are expected by the particular vertical application) and/or the learning of the signalling traffic pattern (e.g. time between successive signalling connections, mobile originated or/and mobile terminated traffic) and/or the mobility pattern (e.g. static vs. moving) of the user” as defined in TR 23.887 [2]. Furthermore, SA2 clarify in the LS [1]:
“Please note that the solution in 5.1.2.3.1 has 2 main aspects - 

-
the information/statistics are defined and collected by the eNBs and the MME/SGSN relays this information transparently to other eNB at both active and idle mobility.

-
the MME/SGSN provide information to eNB/RNC based on knowledge of UE type, information/statistics collected by the MME and/or based on subscription information from HSS.”

The main objectives of the assistance information is to aid the eNB in choosing the RAN parameters to provide the best service to each UE based on its specific characteristics while  , minimizing network signalling due to connected->idle state transitions, and saving UE battery consumption. Examples of those RAN parameters that eNB might adjust are the DRX parameters (for connected mode based on latency and traffic requirements) and RRC inactivity timer (assuming it can be dynamically adjusted on a per UE basis).
Broadly speaking, CN assistance information can be classified into two categories

1. Semi-static, i.e. subscription information from HSS

2. Dynamic, i.e. based on statistics collected over a period of time reflecting UE traffic activity and idle/connected state transitions

Below we analyse these CN assistance information types separately.

Semi-static assistance information
Semi-static assistance information coming from HSS may provide a useful insight into expected or pre-configured UE mobility and traffic characteristics. This may reduce the burden on the eNB in calculation or estimation of these RAN parameters and is be more precise. Additional benefit of providing this information upfront is that eNB can use the optimum values immediately upon connection establishment to optimize RAN parameters, e.g. UE DRX parameters and RRC inactivity timer without the need for collecting related information over time. 
On the other hand, CN signalling impact of conveying this information to the eNB appears to be small, limited to S1AP Initial Context Setup procedure and it would not add extra RAN signaling overhead. Transfer of this information to the target eNB upon S1 or X2 handover may or may not be required, as it is assumed that this optimization will mostly benefit stationary UEs.
Proposal 1: It is proposed to discuss whether semi-static subscription information from HSS is beneficial in adjusting eNB parameters.

Dynamic assistance information
Dynamic assistance information collected by the MME over a period of time may provide an additional insight for the eNB to adjust its RAN parameters as mentioned above. When the UE is in idle mode, the assistance information would be stored in the MME and transferred to the eNB upon idle-connected transition (as the eNB does not maintain any UE context during idle mode). The following information may be considered

- Most recent RRC inactivity timer

- Most recent DRX parameter configuration 

- Number of RRC state transitions/given time period

- Mobility related information 

This information may be collected by the eNB (while the UE is connected) and transferred to the MME as part of S1AP UE Context Release procedure. Transfer of this information to the target eNB upon handover and/or target MME may or may not be required, as it is assumed that this optimization will mostly benefit stationary UEs.

While this information may be beneficial for the UE, it must be noted that it is expected that the number of MTC devices is will be quite large and thus some of the above procedures may introduce significant burden on the MME. Therefore, the assistance information that might be beneficial for the eNB while adding less complexity for eNB and MME might be considered.
Another alternative is for the UE to provide some assistance to the eNB in terms of mobility status information and RRC state transition information. This will introduce additional RRC signalling while reducing S1AP signalling, however the burden on the UE appears to be moderate. Another advantage of this alternative is that it may scale well with the number of MTC UEs.

Proposal 2: It is proposed to discuss whether dynamic assistance information is beneficial in adjusting eNB parameters in real time.
Proposal 3: It is also proposed to discuss the alternative of providing dynamic assistance information from the UE vs. collecting this information in the eNB and relaying it via the MME.

4. Conclusions and Proposal
In this contribution we analyse MTCe solution 5.1.2.3.1 “Core Network assisted eNB parameters tuning for small data transfer” and propose to discuss the following aspects of the above solution:
Proposal 1: it is proposed to discuss whether semi-static subscription information from HSS is beneficial in adjusting eNB parameters..

Proposal 2: It is proposed to discuss whether dynamic assistance information is beneficial in adjusting eNB parameters in real time.
Proposal 3: It is also proposed to discuss the alternative of providing dynamic assistance information from the UE vs. collecting this information in the eNB and relaying it via the MME. 
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