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1      Introduction
In RAN2#81 meeting, contribution [1] provides analysis for signaling load between eNB and MME, based on EDDA analysis on trace ID-1 [2]. For trace ID-1, RRC inactivity timer values of 5 and 10 seconds are evaluated. In this contribution, we use the same methodology as [1], but analyze the signaling load based on trace ID-17, which has larger RRC inactivity timer values (30 and 60 seconds). 
2      Discussion
In TR 36.822 [2], in addition to results for trace ID-1, there are also results for trace ID-17. Larger RRC inactivity timer values (30 and 60 seconds) are also investigated in results based on trace ID-17. Table 1 shows a comparison of the number of RRC connection setups and handovers for background traffic (Trace ID-17) analyzed in TR 36.822 [2]. With same methodology as in [1], we obtain the amount of signalling messages over the S1 interface for both connection setup and X2 handover, as shown in Table 2.
Table 1: Comparison of the number of RRC connection setups and handovers (Trace ID-17) [2]
	RRC Inactivity Timer (s)
	Number of HOs per hour (per UE)
	Number RRC Connected to Idle Transitions per hour 
(per UE)

	
	HO rate per minute
	

	
	0.10
	0.30
	0.50
	0.75
	1.00
	2.00
	4.00
	10.00
	

	1
	3.1
	3.1
	8.0
	5.9
	14.6
	20.5
	24.3
	39.5
	124.4

	5
	3.5
	5.2
	9.7
	11.1
	18.7
	29.8
	41.9
	99.5
	87.3

	10
	3.8
	6.2
	11.4
	14.6
	22.9
	41.9
	70.0
	173.3
	69.3

	30
	4.5
	9.7
	17.0
	25.3
	35.0
	69.0
	133.8
	330.7
	19.8

	60
	4.5
	10.7
	20.8
	30.2
	41.2
	80.4
	159.1
	396.5
	10.4

	Infinity
	5.9
	17.7
	29.8
	44.7
	60.0
	119.9
	239.9
	600.0
	0.0


Table 2: Comparison of S1 messages between idle-connected state transition and handovers (Trace ID-17)
	RRC Inactivity Timer (s)
	Number of S1 messages due to handover (per UE per hour)
	Number of S1 messages due to connection setup (per UE per hour)

	
	HO rate per minute
	

	
	0.10
	0.30
	0.50
	0.75
	1.00
	2.00
	4.00
	10.00
	

	1
	6.2
	6.2
	16
	11.8
	29.2
	41
	48.6
	79
	746.4

	5
	7
	10.4
	19.4
	22.2
	37.4
	59.6
	83.8
	199
	523.8

	10
	7.6
	12.4
	22.8
	29.2
	45.8
	83.8
	140
	346.6
	415.8

	30
	9
	19.4
	34
	50.6
	70
	138
	267.6
	661.4
	118.8

	60
	9
	21.4
	41.6
	60.4
	82.4
	160.8
	318.2
	793
	62.4

	Infinity
	11.8
	35.4
	59.6
	89.4
	120
	239.8
	479.8
	1200
	0


Handover signaling ratio for Trace ID-17 is shown in Figure 1 and Table 3 below. For reference, the results for Trace ID-1 are also shown in Figure 2 below.
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Figure 1: Handover signaling ratio for Trace ID-17
Table 3: Handover signaling ratio (Trace ID-17)
	RRC Inactivity Timer (s)
	Handover signaling ratio [%]

	
	HO rate per minute

	
	0.10
	0.30
	0.50
	0.75
	1.00
	2.00
	4.00
	10.00

	1
	0.82 
	0.82 
	2.10 
	1.56 
	3.76 
	5.21 
	6.11 
	9.57 

	5
	1.32 
	1.95 
	3.57 
	4.07 
	6.66 
	10.22 
	13.79 
	27.53 

	10
	1.79 
	2.90 
	5.20 
	6.56 
	9.92 
	16.77 
	25.19 
	45.46 

	30
	7.04 
	14.04 
	22.25 
	29.87 
	37.08 
	53.74 
	69.25 
	84.77 

	60
	12.61 
	25.54 
	40.00 
	49.19 
	56.91 
	72.04 
	83.60 
	92.71 

	Infinity
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
	100.00 
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Figure 2: Handover signaling ratio for Trace ID-1
From results in Figure 2 and Table 3, it can be seen that when HO rate is 1/minute, and RRC inactivity timer value is 10 seconds, handover signaling ratio is around 10%. However, when RRC inactivity timer value is increased to 30 seconds, handover signaling ratio is increased to 37%. With 60 second RRC inactivity timer, handover signaling ratio can be further increased to 57%. It is obvious that the longer the RRC inactivity timer, the share of handover signaling to the CN is increased compared to connection setup signaling. Since setting of RRC inactivity timer is a trade-off of air interface/backhaul signaling and UE power consumption, larger RRC inactivity timer values cannot be excluded. In addition, the above observation is based on 1/minute HO rate. For 30 km/h, the HO rate could be as high as 10/minute (as in [1]). In that case, handover signaling rate is also much higher.
Although handover signaling ratio also depends on amount of other signaling messages e.g. connection maintenance, above analysis shows that the share of handover signaling can be dominant in the signaling load to the CN, for certain network configurations and UE mobility speed. 
3      Conclusion
In this contribution, we analyze the signaling load based on trace ID-17 and propose the following. 
Proposal 1: RAN2 to capture the analysis in this contribution into TR 36.842.

Proposal 2: RAN2 to agree that signaling to the CN can be one challenge for small cell deployments.
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