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1 Introduction
LS [1] from SA2 requests RAN2 to investigate if there is benefit to standardize CN assistance information for eNB to keep UE in long connected mode and to reduce signalling overhead. SA2 pointed out two 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.” and “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” and asked R2’s view. In this paper, we shared our view on the solution and discussed the corresponding RAN impacts.
2 Discussion
2.1 Core network assistance
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. However, traffic information, e.g. IAT, is not available at connection setup. Therefore, it is impossible for eNB to set an appropriate RRC inactivity timer for a specific UE according to its IAT. 
In addition, eNB cannot set an appropriate RRC inactivity timer for a specific UE according to its mobility at connection setup since it does not have the mobility information either
To overcome that problem, SA2 has proposed options for CN assistance:

1) 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;

2) 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. 
For 1), there is no guarantee that the UE would keep the same traffic IAT and speed after an idle session since the idle mobility is invisible. Thus, there is possibility that the forwarded assistance information from previous eNB is obsolete especially when the idle duration in long.
For 2), information/statistics collected by the MME may be shaped by radio protocol (e.g. MME/SGSN could not know the UL packet arrival time accurately since SR mechanism may shape the transmission) and again the information may be obsolete after an idle session. Furthermore, UE type/subscription may not reflect the real usage due to huge variation on user or MTC behaviour. An example is that application with/without user interaction will generate different traffic pattern. Therefore, up-to-date statistics through continuous observation is the key for providing assistance, otherwise, the assistance is likely to be ineffectual.

In conclusion, the performance of CN assistance, either 1) or 2), cannot be guaranteed.   
Observation #1:
CN assisted eNB parameters tuning increases S1-AP signalling and MME complexity, however, the performance on signalling reduction may only be suboptimal due to slow adaptation to IAT and mobility change.

2.2 UE assistance
Alternatively, it is possible for UE to assist eNB on parameter tuning, e.g. RRC inactivity timer. This is because an UE always has the most up-to-date information on its IAT information and RRC transition history. The latest information can be provided during RRC establishment and further update upon behaviour change. If excessive signalling is a concern, prohibit timer can be configured. 
The pros and cons of Core network assisted and UE assisted approach is provided in Table 1.

Table 1: Core network assisted approach vs. UE assisted approach

	
	Core network assisted approach
	UE assisted approach

	
	eNB perform statistics and forwarding through CN
	MME/SGSN perform statistics and/or assistance information
	

	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
· No addition S1-AP signalling

	Cons
	· No up-to-date IAT and mobility information
· Increased eNB complexity

· Additional S1-AP signalling
	· Increased MME complexity
· No up-to-date or insufficient information
· Additional S1-AP signalling
	· Increased UE complexity


Observation #2:
UE assisted eNB parameters tuning has better performance due to prompt adaptation to IAT and mobility change.

3 Conclusions
On the “Core network assisted eNB parameters tuning for small data transfer” we have following observation: 
Observation #1:
CN assisted eNB parameters tuning increases S1-AP signalling and MME complexity, however, the performance on signalling reduction may only be suboptimal due to slow adaptation to IAT and mobility change.
Proposal 1:
RAN2 reply SA2 that from performance point of view, CN assistance approach has more drawbacks than benefits.
We further discussed the benefit of UE assisted approach and have following proposal:
Observation #2:
UE assisted eNB parameters tuning has better performance due to prompt adaptation to IAT and mobility change.

Since R2 has already agreed that UE would provide mobility information upon connection setup, we further proposed the following:

Proposal 2:
It is proposed that UE provides traffic information upon connection setup.
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