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1 Introduction
A revised TR [1] from SA2 points out it is difficult for eNB to set appropriate RRC inactivity timer to keep UE in connected state for small data transmission. As a result, the solution “Core Network assisted eNB parameters tuning for small data transfer” is included. In this paper, we shared our view on the solution and discussed the corresponding RAN impacts. Alternatively, UE assisted eNB parameters tuning for small data transfer was suggested.
2 Discussion
In general, an eNB would release a connected UE when RRC inactivity timer expires, otherwise UE is kept in connected state and the timer will be re-started upon new data arrives. The value of RRC inactivity timer is up to eNB-implementation and usually based on bearer information. Under this principle, if inter-arrival time (IAT) of “frequent small data” is shorter than the length of RRC inactivity timer, UE would be kept in connected mode to transmit/receive the small data and no RRC state transition. Oppositely, if IAT of “frequent small data” is longer than the length of RRC inactivity timer, the intention of keeping the UE in connected state would fail and cause frequent RRC state transitions. Hence, it is important for eNB to set a proper RRC inactivity timer. Unfortunately, concurrent NAS information could not represent IAT information well and it is not sufficient for eNB to set an appropriate RRC inactivity timer for that UE.
To overcome that problem, SA2 has proposed: 1) an MME may try to monitor the frequency of RRC state transition and assist eNBs on adjusting the RRC inactivity timer while the MME finds a UE has frequent RRC state transitions. 2) Serving eNBs may collect statistics and forward the information to next eNBs or MME. To achieve 1) and 2), an observation period is needed to collect the transition statistics. Otherwise, RRC inactivity timer setting based on insufficient observation may cause “Ping-Pong effect”. Under the assumption, signalling overhead reduction and UE power consumption remains non-optimized during this observation period. Moreover, if the behaviour of frequent small data changes more frequent than the observation period, it seems impossible to decide a proper setting based on the observation, which is always insufficient. And, it would be problematic to guarantee QoS and signalling overhead reduction based on the immature setting. Such problem is expected with smartphone background traffic which could have wide range of IAT. Therefore, the quality of the decision based on Core network assisted eNB parameters tuning for small data transfer cannot be guaranteed. 
Alternatively, it is possible for UE to assist eNB decision on parameter tuning, e.g. RRC inactivity timer. This is because an UE has good knowledge on the IAT information and RRC transition history. An UE may provide the information during RRC establishment (e.g. in RRCConnectionSetupComplete message) and update the preference by follow-up RRC message upon the change of behaviour of frequent/infrequent small data. In addition, core network or network may configure a timer (to prevent excessive signalling). We think assistant information from UE could assist eNB parameter tuning, e.g. RRC inactivity timer, in a more accurate and prompt way (no S1-AP and observation delay). 
Observation #1:
Traffic information, i.e. IAT, has major impact on eNB parameter tuning.

Observation #2:
Core network assisted eNB parameters tuning may increase S1-AP signalling and MME complexity, however, the performance on signalling overhead reduction may only be suboptimal due to slow adaptation to IAT change.
Observation #3:
UE assisted eNB parameters tuning has better performance due to prompt adaptation to IAT change.

Furthermore, in our opinion, even with identical IAT traffic, eNB parameter tuning may be different due to mobility. This is because a fast moving UE will require frequent HOs when it is kept in connected state.  There may be no improvement regarding signalling reduction if only consider HO signalling. Therefore, a fast moving UE may not prefer to be kept in connected state even frequent small data is transmitted. It has been investigated in [2] that there would be a trade-off between number of RRC transition and number of HO under different RRC inactivity timer. Therefore, we suggest that eNB parameter tuning shall also take mobility into consideration. For example, compare cell change count and RRC state transition count according to pre-defined rule and then report the result to eNB, i.e. UE preference. Alternatively, the UE could report statistics to eNB directly, i.e. number of RRC transition and number of HO. After receiving the preference/statistics, the eNB could set the RRC inactivity timer to a value for which can bring optimized performance on signalling overhead reduction.
Observation #4:
Mobility, i.e. number of cell change and state transition, has major impact on eNB parameter tuning.

Observation #5:
UE statistics has similar accuracy and delay as MME statistics.
The pros and cons of Core network assisted and UE assisted approach is provided in Table 1.

Table 1 Comparisons between Core network assisted and UE assisted approach

	
	Core network assisted approach
	UE assisted approach

	Pros
	· No UE impact, i.e. can be applied to legacy UE
	· Have up-to-date IAT information
· Have up-to-date mobility information, i.e. number of cell change and state transition

	Cons
	· May not work, i.e. no IAT information
· Observation delay
	· Increased UE complexity


3 Conclusions
We discuss the method “Core network assisted eNB parameters tuning for small data transfer” and have following observations: 
Observation #1:
Traffic information, i.e. IAT, has major impact on eNB parameter tuning.

Observation #2:
Core network assisted eNB parameters tuning may increase S1-AP signalling and MME complexity, however, the performance on signalling overhead reduction may only be suboptimal due to slow adaptation to IAT change.

Observation #3:
UE assisted eNB parameters tuning has better performance due to prompt adaptation to IAT change.

Observation #4:
Mobility, i.e. number of cell change and state transition, has major impact on eNB parameter tuning.

Observation #5:
UE statistics has similar accuracy and delay as MME statistics.

We then propose: 
Proposal 1:
Include UE assisted eNB parameters tuning for small data transfer as a solution of keep the UE in connected mode.
Proposal 2:
Include the TP in the TR.
x.x UE assisted eNB parameters tuning for small data transfer
This solution assumes that the setting of some key parameters like the RRC inactivity timer and the DRX timers could be assisted by the UE. 

	Applicability
	Applicable for both MT and MO cases. It allows the transmission of a single packet (pair) or multiple (UL/DL) packets

	Impacts to radio protocols
	Additional assistance data in RRC signalling, e.g. RRCConnectionSetupComplete.

	Impact on Mobility 
	No impact

	AS Security impacts
	No impact

	Impacts to S1/Iu signalling
	No impact

	Impact to network implementation
	Impacts to eNB:

· tuning of RAN parameters (e.g. DRX cycle and/or RRC inactivity timer) using UE assistance information;

· providing the RAN assistance information to the target eNB over X2 during an X2 handover procedure.

	Impact to UE implementation
	Mechanism to collect statistics and corresponding signalling.

	Impact on UE Power Consumption
	Depend on the DRX setting in connected and idle state.

	Impact on control plane latency
	No impact

	Impact on System/Spectrum efficiency
	No impact

	Signalling gain
	Radio messages
	

	
	Bits over the air
	

	
	S1/Iu interface signalling
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