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Observation
Following RAN2#98 meeting, following email discussion was kicked off:
[98#49][LTE/UAV] Common RAN2 parameters for RLF and HOF simulation (Qualcomm)
-	Based on the simulation assumption in R2-1704155 and RAN1 agreements
-	Figure out the additional parameters needed by RAN2
	Intended outcome: Agreeable Report
	Deadline:  Thursday 2017-06-01
Interested companies actively participated and provided their inputs. Email discussion was closed with an agreed TP for TR 36.777; however, the TP has not been captured in the TR yet.
Observation 1: Email discussion has already agreed on a TP for TR 36.777 which has not been captured yet.
[bookmark: _GoBack]The agreed TP was included in the attached Tdoc R2-1706207 titled “Email discussion report [98#49]: Common RAN2 parameters for RLF and HOF simulations”. The TP is reproduced below in the Annex which is same as in R2-1706207 except for following clarifications and corrections on Table 5.2-1 (to align with TR 36.839): 
· Added clarification “(including HOF)” in Handover rate.
· Corrected Unit and description of HOF rate 
· Corrected Unit and description of Pong-pong rate.
For quick reference: these edits are depicted below:
[image: ]

Proposal
Proposal 1: Capture the agreed TP from email discussion [98#49] (shown in Annex) in TR 36.777.

Attachment
1. R2-1706207 “Email discussion report [98#49]: Common RAN2 parameters for RLF and HOF simulations”.

[bookmark: _Hlk490169436]Annex: Text Proposal for TR 36.777
[bookmark: _Toc477544002][bookmark: _Toc481760675]=== TP start ==
[bookmark: _Toc481760665]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[bookmark: _Ref476921348][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]	RP-170779, "New SID on Enhanced Support for Aerial Vehicles"
[3]	3GPP TR 36.873: "Study on 3D channel model for LTE", V12.4.0
[4]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz", V14.0.0
[5]	3GPP TR 36.872: "Small cell enhancements for E-UTRA and E-UTRAN - Physical layer aspects", V12.1.0
[6]	3GPP TR 36.814: "“Further advancements for E-UTRA physical layer aspects"”, V9.0.0
…[7]	3GPP TR 36.839: "Mobility enhancements in heterogeneous networks", V11.1.0
<<unchanged sections skipped>>
5.2	Key performance indicator
Editor’s note:	To capture the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc.
For system level evaluation purposes, the following performance metrics are considered:
· Packet throughput 
· UL and DL packet throughput statistics of aerial UEs Data traffic
· UL and DL packet throughput statistics of all UEs Data traffic
· UL and DL packet throughput statistics of terrestrial UEs Data traffic
· Interference
· UL IoT (interference over thermal) and DL wideband SINR statistics for reference
· NOTE: UL IoT above refers to effective IoT defined in clause A.2.1.8 of [6]
· Other metrics are not precluded

For the mobility evaluation purposes, the following performance metrics are considered:
Table 5.2-1 Performance metrics for HO and RLF simulations
	KPI
	Unit
	Description

	Handover rate
	HO/UE/sec
	Number of HO attempts over time (including HOF)

	HOF rate
	%
	Number of HO failures/Total number of HO attempts (including HOF)

	Radio Link Failure (RLF) rate
	RLF/UE/sec
	Number of RLFs over time

	Time in handoff
	%
	Fraction of time a UE is in a HO procedure

	Time in Qout
	%
	Fraction of time a UE is in Qout state

	Ping-pong rate
(NOTE)
	%
	Number of ping-pongs/Total number of successful handovers (excl. handover failures)


NOTE:	The definition of Ping-pong and examples of counting method are given in TR 36.839 [7, Section 5.2.2].

[bookmark: _Toc481760679][bookmark: _Hlk485225541]<<unchanged sections skipped>>
Annex A: Evaluation assumptions
Editor’s note: This section will capture details of evaluation assumptions.
A.1 System level evaluation
<< Table from RAN1 unchanged/skipped>>
A.2 Mobility evaluation
A.2.1 Mobility parameters
For mobility evaluations, the assumptions listed in A.1 and Annex B are applicable unless stated otherwise in this section.
Following values are agreed as baseline for mobility evaluations. Other values are not precluded if companies are interested to study and submit more evaluation results.
	Parameter
	Description
	Agreed value(s)

	
	
	

	TimeToTrigger
	Time to trigger a measurement report
	160 ms

	A3Offset
	Offset between signal strength of serving and neighboring cells	
	2 dB

	MeasurementInterval
	Physical layer measurement interval
	10 ms

	TMeasurement_Period, Intra 
	L1 filtering time in TS 36.133
	200 ms

	L3RRMCoefficient
	Filtering coefficient for layer 3 measurements
	1

	Qin
	Qin Threshold
	-6 dB

	Qout
	Qout Threshold
	-8 dB

	TEvaluate_Qout
	Qout evaluation period
	L1 samples filtered linearly over a sliding window of 200 ms

	TEvaluate_Qin
	Qin evaluation period
	L1 samples filtered linearly over a sliding window of 100 ms

	T310
	Timer to trigger radio link failure
	1 s

	N310
	Maximum number of consecutive "out-of-sync" indications from lower layers
	1

	T311
	Not used (RLF recover not simulated)
	Not used (RLF recover not simulated)

	N311
	Maximum number of consecutive "in-sync" indications from lower layers
	1

	HOPreparationDelay
	Handover preparation delay
	50 ms

	HOExecutionDelay
	Handover execution delay	
	40 ms

	RSRPError
	Standard deviation of RSRP measurement error
	1.22 dB

	MTS
	Minimum time to stay for ping-pong metric
	1 s

	UE height
(NOTE 1, NOTE 2)
	Height in meter above ground level
	0 m, 50 m, 
100 m, 300 m (AGL) 

	UE speed
	Horizontal speed
	3 km/h, 30 km/h, 
60 km/h, 160 km/h

	Outdoor terrestrial UE ratio
	
	100% 
(NOTE 3)


NOTE 1:	0 m AGL corresponds to ground UEs.
NOTE 2:	Aerial UE height is constant throughout the simulation. 
Editor’s Note: FFS whether and how to model variable height, e.g. for take-off and landing scenarios. 
NOTE 3:	Total number of UEs and ratio of Aerial UEs are same as in A.1. However, for mobility evaluations, all UEs are assumed to be outdoor.
A.2.2 UE Placement and Trajectories
For mobility evaluations, each modelled UE starts at a randomly selected location in the network. The UE then moves at the assigned constant speed at the constant height in a straight line for the entire duration of the simulation. The initial horizontal direction (bearing angle) is selected randomly and uniformly. When the UE hits the simulation border (the wrap-around contour), it wraps around and enters the simulation area from a different point on the wrap-around contour. 
A.2.3 LOS/NLOS modelling
LOS or NLOS for an Aerial UE is fixed throughout the simulation based on initial determination of LOS/NLOS. 
Editor’s Note: FFS whether and how to model LOS/NLOS switching.
A.2.4 Time varying shadow fading
Time varying shadow fading for a moving UE is modelled by recalculating shadow fading value based on standard deviation given in Table B-3 after the UE has travelled distance of 25 m (based on its speed). 
==TP End==
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