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1      Introduction
During RAN#62 plenary meeting in Busan, the WI for “RAN enhancements for Machine-Type and other mobile data applications Communications” was approved with the objective of signaling overhead reduction and UE power conservation [1]. It was also agreed to prioritize discussion on the signaling overhead reduction aspects. In this contribution we present our views on the potential assistance information that would be beneficial for signaling overhead reduction when UE is handling MTC type or other mobile data applications which result in frequent idle/active state transition.

2      Background
During the study item phase, due to lack of time RAN2 could not discuss the details of the assistance information and there was no conclusion on the source of the assistance information. However, RAN2 concluded that assistance information which would help eNB determine e.g. a suitable RRC connection handling as well as DRX and UL control channel configuration would be beneficial [2]. In response to RAN2 evaluation in [2], SA2 sent LS to RAN2 to identify the assistance information that would be consider beneficial for reduction of idle-connected state transitions and excessive mobility related signalling towards the network. The SA2 LS in [3] was also accompanied by a stage-2 CR agreed in SA2, which defined two types of assistance data, RAN generated assistance data and CN generated assistance data citing some examples for such assistance information. RAN2 sent a response LS [4] to SA2 stating: 

	RAN2 kindly asks SA2 to postpone any related stage 2 normative decision until a possible WI phase is conducted and remove all examples of possible parameters from their specifications for the time being. 


3      Discussion on Assistance Information
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 UE specific RAN assistance information stored in the MME while releasing the RRC connection as depicted in figure below adopted in the SA2 TS 23.401 based on SA2 agreed CR#2594 [6]. As can be observed the source for UE specific RAN assistance data is the serving eNB of the UE. The UE specific RAN assistance data is provided in a container to the MME over S1-MME while releasing the RRC connection. The MME is expected to cache the UE specific RAN assistance data in the UE’s MM Context. However, SA2 has left it to RAN2 to identify what parameters would be beneficial [3].
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Figure 4.3.21.3-1: Core Network assisted eNodeB parameters tuning [TS 23.401].
3.1
UE Specific RAN assistance information

In our opinion the UE specific RAN assistance information should be helpful not only to reduce the signaling overhead but also to reduce battery power consumption. One factor that influences this decision is the mobility profile of the UE. It is RAN2 common understanding that if the UE is stationary or semi-stationary then for signaling reduction it is efficient to keep the UE in connected state, which should be complimented with an appropriate (possibly long) DRX configuration to achieve battery power conservation. RAN2 agreed to include mobility history information when the UE transition from idle->connected state. However, many companies view the usefulness of the mobility history information for HetNet mobility robustness only [7]. However, few companies also think the mobility history information could be useful for signaling overhead reduction. For eg. the spare code point for MSE reporting could be used to define “stationary state”. One way the UE could define stationary state is based on Time-of-Stay (ToS) in a cell. The UE consider itself stationary if the ToS in a cell is in order of few hours. There could be other ways to define the stationary state. The network could also derive “stationary state” based on mobility history information reported by the UE. Regardless of how the stationary state is defined, we think this is a very simple enhancement which provides a good basis for configuration of appropriate RRC inactivity timer and DRX configuration. In addition to already defined mobility state i.e. normal, medium and high we think the stationary state could be UE specific RAN assistance information which can be beneficial. If signaling overhead over S1-MME is not concern then the visited cell mobility history of the UE can be also considered to be cached on the MME while releasing the RRC connection. Alternatively, the log of the visited cell history information for the last 255s before going to idle can also be considered.
Observation#1: Mobility profile including stationary state or mobility history of the UE influences not only the configuration of appropriate RRC inactivity timer and suitable (long) DRX configuration for keeping the UE in connected mode but also is useful in deciding the uplink control channel configuration and measurement reporting configuration. 
Apart from the mobility profile/mobility history, it would be also beneficial to derive statistics of the traffic type/pattern (e.g. inter-arrival time) to be stored as UE specific RAN assistance information. However it is not clear how this information can be obtained reliably. It is to be noted that when UE is handling diverse mobile data applications then a traffic pattern obtained in the past does not necessarily say anything about the future. Therefore, instead of the traffic statistics we see some benefit of caching the DRX configuration of the previous RRC connection.
Observation#2: For diverse mobile data applications it is very difficult to predict or derive the traffic statistics from history and even if it is derived somehow using the statistics for parameter tuning could be misleading and could possibility decrease efficiency.

The UE specific RAN assistance information to be cached on the MME may optionally include the RRC inactivity timer setting, uplink control channel configuration and the measurement reporting configuration while releasing the UE. This information needs to be tagged with the mobility profile of the UE. So, when the UE establishes the RRC connection next time providing the mobility state and/or mobility history while going from idle to connected state, the corresponding eNB retrieves the stored UE specific RAN assistance information tagged with mobility profile. This retrieved information can be correlated with the current mobility state provided in RRC connection setup for quick judicious decision making. If the current mobility state matches with the stored mobility profile then the retrieved configuration can be directly applied. If there is less correlation between the current mobility state and the stored mobility profile, then the eNB can make relevant adjustments to the retrieved configuration to apply to the current RRC connection. Table below summarizes the UE specific RAN assistance information    

	
	UE Specific RAN Assistance Information
	Availability/Derivation of Information
	Nature of  Information

	1
	Mobility Profile/Mobility history
	Easy and Simple
	Essential and Reliable

	2
	Statistics of traffic (eg. inter-arrival time) 
	Complex
	Essential but not reliable

	3
	DRX Configuration
	Previous RRC Connection configuration
	Useful in absence of traffic statistics

	4
	RRC Inactivity Timer
	Previous RRC Connection configuration
	Optional

	5
	Uplink Control Channel Configuration
	Previous RRC Connection configuration
	Optional

	6
	Measurement Reporting Configuration
	Previous RRC Connection configuration
	Optional


Proposal#1: RAN2 is requested to adopt mobility profile/mobility history including the stationary state and DRX configuration of previous RRC connection as UE specific RAN assistance information provided to MME while releasing RRC connection.  

3.2
UE Specific CN assistance information

For certain devices the subscription data could be useful to predict the traffic type the UE will handle. The subscription data would indicate whether the UE is a normal device or a MTC type device. However, this information is part of the CN assistance data provided by MME as shown in Figure above. If DRX configuration and RRC inactivity timer during previous RRC connection is not considered to be part of RAN assistance data then optionally MME can also provide statistics on duration of RRC Connection and duration of RRC Idle as part of UE specific CN assistance information. One such statistics the MME can collect is for the last X seconds how many times the UE went in connected/idle state and for how much duration it stayed in that state each time. Duration of RRC connection/idle is a broad statistic and we are open to define how this connection/idle duration information can be derived in a meaningful way.
Proposal#2: RAN2 to consider as part of CN assistance information subscription data of the UE and statistic on duration of RRC connection/idle. 
To conclude, in our opinion as part of RAN assistance data the mobility profile/mobility history of the UE and the previous DRX configuration is the most essential information. As part of CN assistance data UE subscription data and statistic on duration of RRC connection/idle seems quite useful information.
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