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1. Introduction 
In RAN2 #77 meeting chair notes, the following observation is made: 

“Assistant information provided by the UE to the network is considered useful but further discussion is required to decide e.g. which information should be provided. Cases where multiple applications are running on a smartphone should be taken into account. Resulting signalling overhead should be taken into account.”
In this paper, we discuss the benefits of User assistance for connection release.  
2. RRC Release Indicator 
In [1], multiple UE assistance information is discussed. For maximum power savings, the UE may need to constantly monitor its application status/traffic model and battery level, and request to go into idle mode using this indicator. Depending on DL activity, the eNB may accept or reject the indication.  It has been widely discussed in [2] as well about the benefits of UE being able to request the connection release especially when the UE can determine its traffic characteristics more accurately than the network. 

In all of our analysis, we used background traffic based on the background traces that are included in TR 36.822. Background traffic is running at UE throughout the simulation duration. For simulation evaluation, we have considered the percentage of time spent in RRC Connected. We assume DRX is not supported during simulation and UE goes to Idle mode after RRC Inactivity Timer expires. Also, we assume that UE has capability to understand and react faster and send RRC Connection release indicator after a small time such as 100ms, 500ms and 1s (very small compared to Idle inactivity timer). In Table 1, we show the time spent in RRC connected with different connection release indicator timers. 

	Idle Inactivity Timer (s)
	RRC_Conn_Time (%)

	Number of Connected to Idle Transition

 (per minute)

	
	No UE assistance
	Idle Indication from UE after 100ms
	Idle Indication from UE after 500ms
	Idle Indication from UE after 1s
	

	2
	4.184
	1.731
	2.248
	2.893
	1.55

	5
	7.494
	2.818
	3.2
	3.677
	1.15

	10
	11.95
	3.988
	4.309
	4.711
	0.965

	20
	19.45
	6.052
	6.321
	6.658
	0.808

	30
	25.44
	10.44
	10.64
	10.89
	0.602

	40
	30.08
	11.97
	12.15
	12.38
	0.544

	50
	34.48
	12.95
	13.12
	13.34
	0.518

	60
	38.68
	14.45
	14.62
	14.82
	0.485


Table 1: Time in RRC Connected versus Idle Indication from UE after Idle Indication timer for background traffic.
Observation 1: For background traffic, UE RRC release indicator may help the user to stay longer in RRC Idle. 

Observation 2: Benefits of UE RRC release indicator is higher for high values of RRC Inactivity timer. 

Proposal 1: It is proposed to consider RRC Connection Release indicator as one of the UE assistance information. 

We assume that after a predefined time (such as 1s) of inactivity UE can predict whether there will be packet arrival in future for a time duration equal to ‘idle inactivity timer’. Once UE predicts that there will be no packet arrival for a period of idle inactivity time, it requests state transition from active to idle by sending RRC Connection release indicator to eNB. This is UE assistance information which helps UE to go to idle mode faster without waiting for idle inactivity timer to expire. The failure in accurate prediction of packet arrival in future for a period of idle inactivity timer can be considered as missed probability of UE assistance (Pm). Missed probability of UE assistance consists of decision error case a packet arrival is predicted within a period of idle inactivity timer, however, no packet arrives during the same period.  In such case, the user will go to idle after idle inactivity timer expires. As a result number of active to idle transitions remains always same as shown in Table 2.  In Figure 1, we show the amount of time UE spends in RRC Connected with UE RRC Release indicator for various levels of missed probability of UE assistance. For 60s RRC inactivity timer, and RRC Release Indicator after 1s we can increase the time spend in RRC Idle by up to 23.86%. 
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Figure 1: Idle Inactivity Timer vs. % of time in RRC Connected

	Idle Inactivity Timer (s)
	RRC_Conn_Time (%)

	Number of Connected to Idle Transition

 (per minute)

	
	Pm =0
	Pm =0.25
	Pm =0.5
	Pm =0.75
	Pm =1
	

	2
	2.893
	3.231
	3.52
	3.867
	4.184
	1.55

	5
	3.677
	4.609
	5.62
	6.597
	7.494
	1.15

	10
	4.711
	6.387
	8.639
	10
	11.95
	0.965

	20
	6.658
	9.867
	13.17
	16.19
	19.45
	0.808

	30
	10.89
	14.54
	18.44
	22.01
	25.44
	0.602

	40
	12.38
	17.38
	21.42
	24.83
	30.08
	0.544

	50
	13.34
	18.23
	24.21
	28.8
	34.48
	0.518

	60
	14.82
	20.56
	25.37
	33.29
	38.68
	0.485


Table 2: Time in RRC Connected vs. missed probability of UE assistance (Pm) for background traffic with Idle Indication by User after 1s. 
In Table 2, Pm =0 represents results with User assistance while Pm =1 represents results without user assistance.
Observation 3: Higher missed probability of UE assistance reduces the benefits of UE Assistance.

3. Conclusions
Observation 1: For background traffic, UE RRC release indicator may help the user to stay longer in RRC Idle. 

Observation 2: Benefits of UE RRC release indicator is higher for high values of RRC Inactivity timer. 

Observation 3: Higher missed probability of UE assistance reduces the benefits of UE Assistance.

Proposal 1: It is proposed to consider RRC Connection Release indicator as one of the UE assistance information. 
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