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1 Introduction
SA2 sent a LS to RAN2 informing the progress on SDDTE [1]. In the LS, for solution under section 5.1.2.3.1 of SA2 TR 23.887 "Core Network assisted eNB parameters tuning for small data transfer", SA2 asked the following question to RAN2:
	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.

SA2 would like RAN2 to investigate if there is benefit in standardizing any assistance information for eNB to keep UE in long connected mode and to reduce signalling overhead. If yes, which of the above listed aspects, or both, is preferred? 


In this contribution we present our views on keeping the UE in connected mode for frequent small data transmission.  
2 Background
The UE RRC_Connected state is governed by the RRC inactivity timer which is a UE specific parameter decided by the eNB in an implementation-specific way. In principle the setting of the RRC inactivity timer depends on the traffic characteristics of the data exchange between the UE and eNB. However, the eNB can deduce the traffic characteristics like packet/burst inter-arrival time (IAT) and packet sizes only after a certain observation period. When the UE establishes the RRC connection, the eNB does not have any idea of the traffic characteristics, so it cannot set an appropriate RRC inactivity timer. Therefore, there is a need to provide some assistance information to the eNB based on which it can set an appropriate RRC inactivity timer initially and then latter adapt it after learning the traffic characteristics of the UE data exchange. However, we have to keep in mind the dual objective of doing so is to reduce the signalling overhead due to connected to idle transition and minimizing the UE power consumption when in connected state. In SA2 TR solution under section 5.1.2.3.1 proposes that this assistance information can be provided by core network (CN). Even though this solution comes under SDDTE building block for signalling overhead reduction, it is somewhat related to the eNB providing the UE with appropriate (long/extended DRX configuration) to save power in connected state which is discussed under UEPCOP building block. In our opinion, we see a coupling between the SDDTE solution 5.1.2.3.1, "Core Network assisted eNB parameters tuning for small data transfer" and UEPCOP solution 7.1.3.6, “Long DRX cycles in connected mode” for achieving the dual objective. 
3 Discussion
In [2] it is argued that CN assistance information may not provide good basis for deciding the initial RRC inactivity timer. Therefore, in [2] it is proposed that UE provides the assistance information during RRC connection establishment. Hence the first open issue is which entity provides the assistance information:

1. Core Network

2. UE

3. Both Core Network and UE

Before going into the arguments who provides the assistance information let us look at other factors governing keeping the UE in connected mode for achieving the said dual objective of signalling overhead reduction and battery power conservation. One of the other factors that influence this decision is the mobility profile of the UE. There is common understanding in RAN2 that for radio signalling overhead, for stationary UEs the most efficient solution is to keep the UE in connected mode. If the UE is stationary or semi-stationary then for achieving the objective of signalling overhead reduction it is efficient to keep the UE in connected state, which should be complimented with an appropriate (possibly long) DRX configuration to achieve the second objective of battery power conservation. 

Observation#1: To achieve the dual objective of signalling overhead reduction and battery power conservation it is required that eNB sets appropriate RRC inactivity timer and suitable (long) DRX configuration for keeping the UE in connected mode when the UE is handling frequent small data exchange while it is stationary or semi-stationary. 

In Rel-11 RAN2 specified the power preference indication (PPI) which is used by the UE to indicate if the minimized power consumption is preferred or not. So, with the PPI indication the eNB can infer at a very high level whether the UE is doing background traffic or normal traffic. However, the eNB has a dilemma whether a long DRX should be configured, or alternatively, it should release the RRC connection to save battery power of the UE. This dilemma is because the eNB does not have a quick understanding of the mobility profile of the UE when it establishes the RRC connection. Currently, the eNB estimates the mobility profile of the UE only during the connected state and this also requires some observation period. The second open issue is how the eNB knows the mobility profile of the UE when it establishes the RRC connection. In RAN2#82 meeting, in the context of HetNet WI discussion the following was agreed [3]:
	Agreements
1
The UE shall provide mobility information to the network at RRC connection setup. The details (granularity, …) are FFS.


Based on the above agreement, even though the details of mobility information are FFS, the eNB now has some idea of the mobility profile of the UE when it establishes the RRC connection. As proposed in [4], we believe that 1 bit simplified low/high mobility state based on existing Rel-8 MSE provided in RRC Connection Setup Complete message will be helpful for the eNB in decision making. Hence, based on above discussion some kind of assistance information is already provided by the UE to the eNB which partly addresses the first open issue who provides the assistance information. However, the question that needs to be answered is whether this assistance information provided by the UE is sufficient to make a judicious decision or not.
Observation#2: The mobility information provided in RRC connection setup and the Rel-11 PPI provided by UE is useful assistance information which can used by the eNB in decision making. 

In our understanding the UE provided information is necessary but may not be sufficient for judicious decision making. This is because there are other challenges to be taken care while keeping the UE in long connected state. Some of these challenges were addressed in [5] like uplink control channel configuration, measurement reporting configuration, maintenance of timing advance and support of large number of UEs in connected mode. Therefore, apart from RRC inactivity timer and DRX configuration there is a need to tune other RAN parameters for the proposed solution to be effective. The answer to this lies in the RAN assistance information stored in the MME while releasing the RRC connection as depicted in figure below proposed in the SA2 TR 23.887. This RAN assistance information may now include the (RRC inactivity timer, DRX configuration, uplink control channel configuration, the measurement reporting configuration, etc) coupled with the mobility profile. So, when the UE establishes the RRC connection the next time providing the mobility information, the corresponding eNB retrieves this stored RAN assistance information tagged with mobility profile. This retrieved information can be correlated with the mobility information provided in RRC connection setup for quick judicious decision making.   
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Figure 1 Core Network assisted eNB parameters tuning for small data transfer [6].
Observation#3: Apart from RRC inactivity timer and DRX configuration there is a need to tune other RAN parameters like uplink control channel configuration, the measurement reporting configuration, etc for the proposed solution to be effective.
In [7], it is argued that storing and retrieving this RAN information for large number of UEs would impact the control plane (S1-MME) signalling capacity. So, instead of storing the information in MME it is proposed eNB provides the RAN assistance information to the UE for storage while releasing the RRC connection and in future provides this stored information while establishing the next RRC connection. In our opinion, who stores the RAN assistance information could be left FFS at the moment. 
Further, the MME can fetch subscription data related to the UE can provide CN assistance information to the eNB which could be helpful to configure/adjust the RRC inactivity timer. This CN assistance information may include the UE type i.e whether the UE is normal UE or MTC type. It may also include the number of times the UE has undergone connected to idle transition and the time duration for which it was in connected mode each time. Based on this information eNB can deduce what kind of traffic the UE was handling in the past. We see some benefits for this kind of CN assistance information for RRC inactivity timer tuning.  
Observation#4: CN assistance information like device type and number of connected to idle transitions tagged with duration of RRC connection seems beneficial to decide the RRC inactivity timer.  

The important decision for RAN2 is whether the UE provided mobility information and PPI is sufficient or not for the proposed solution. In our opinion it is necessary information but not sufficient information for the proposed solution to be effective. 
It is therefore, proposed that RAN2 agrees on the following proposal:
Proposal: Both RAN assistance and CN assistance information seems beneficial, but we need further study on standardizing any assistance information.
4 Conclusion and Recommendation
We conclude the contribution with the following observation and proposal:

Observation#1: To achieve the dual objective of signalling overhead reduction and battery power conservation it is required that eNB sets appropriate RRC inactivity timer and suitable (long) DRX configuration for keeping the UE in connected mode when the UE is handling frequent small data exchange while it is stationary or semi-stationary. 

Observation#2: The mobility information provided in RRC connection setup and the Rel-11 PPI provided by UE is useful assistance information which can used by the eNB in decision making. 

Observation#3: Apart from RRC inactivity timer and DRX configuration there is a need to tune other RAN parameters like uplink control channel configuration, the measurement reporting configuration, etc for the proposed solution to be effective.

Observation#4: CN assistance information like device type and number of connected to idle transitions tagged with duration of RRC connection seems beneficial to decide the RRC inactivity timer.  

Proposal: Both RAN assistance and CN assistance information seems beneficial. It would be good to enable further work in RAN to standardise detailed assistance information.
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