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1 Introduction
In an LS [1] to RAN4, RAN2 has requested RAN4 to investigate what would be the appropriate gap pattern configuration for inter-frequency measurements used for offloading or other purposes.
In this contribution, we propose system simulation assumptions for performing relaxed measurement periodicity for inter-frequency measurements in Hetnet scenarios.
2 Simulation assumptions
2.1
General simulation assumptions

Deployment simulation assumptions
· UE speed: 3 km/h, 30 km/h and 60 km/h
· Network layout and ISD: Hexagonal grid, 19 cell sites, 3 sectors per site, ISD = 500 m

Table 1 summarizes the parameters to be used for Macro-small cell deployment simulation assumptions
Table 1: Macro-small cell deployment simulation assumptions
	Parameter
	Setting

	ISD
	500 m

	Cell selection offset
	· 3 dB

	Maximum node transmit power

· Macro 

· Small cell
	· 46 dBm

· 30 dBm, Optional: 24dBm, 37dBm

	Network synchronization
	Synchronized

	Frequency / bandwidth
· Macro 

· Small cell
	· 2GHz, 10 MHz

· 3.5GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ITU, 3 km/h, 30 km/h and 60 km/h

	Number of TX ( RX antennas  
	2 ( 2 (macro and small cell)

	Antenna gains & configuration

· Macro

· Small cell
· UE
	· three-cell, 17 dBi incl. connector loss, 3D pattern (see Table 2)

· omni, 5 dBi incl. connector loss

· omni, 0 dBi

	Traffic model
	Full buffer, full load

	Path loss & Shadow fading
· Macro - UE
· Small cell -UE
	· ITU UMa [referring to Table B.1.2.1-1 in TR36.814]
· ITU Umi [referring to Table B.1.2.1-1 in TR36.814] with 3D distance between a small cell and a UE applied

	Penetration loss (for all UEs)
	0 dB

	Number of clusters per macro cell geographical area
	4, Optional: 10

	Number of small cells per cluster
	2, Optional: 1

	Number of UEs per macro cell
	60

	UE distribution
	Baseline: 
Uniform (macro UEs), 

Clustered (small cell UEs) - Note

	Radius for small cell dropping in a cluster
	50m

	Radius for UE dropping in a cluster
	70m

	Minimum distance between small cell cluster centre and macro nodes
	105m

	Minimum distance among small cell cluster centres
	2 × Radius for small cell dropping in a cluster

	Minimum distance between small cell node and macro nodes
	75m

	Minimum distance between UE and macro node
	35m

	Minimum distance between UE and small cell node
	5m

	Minimum distance among small cell nodes
	20m


Note: Clustered UE placement for small cells: 

-
Fix the total number of users, Nusers=60, dropped within each macro geographical area.

-
Clusters uniformly random within each macro geographical area; small cells uniformly random dropping within each cluster area, as shown in figure1.
-
1/3•Nusers UEs randomly and uniformly dropped in macro geographical area, 2/3•Nusers UEs randomly and uniformly dropped within the clusters. 
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Figure 1 small cell distribution
Table 2: Macro cell antenna model [2]
	Antenna pattern (horizontal)
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	Antenna pattern (vertical)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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L1 measurement periods and cell identification parameters

· L1 measurement interval for inter-frequency:
· Baseline: the existing measurement gap pattern is adopted (80 ms measurement interval with over 480 ms)
· Relaxed measurement requirements
· If UE is connected to a small cell

· Apply ‘normal measurement gap periodicity’: 80 ms measurement interval with over 480 ms
· If UE is connected to a macro cell

· Apply ‘relaxed measurement gap periodicity’: 0.2s, 1s, 2s, 4s, 6s, 10s ( [5] samples /window)
· Cell identification should be considered, i.e. only cells that are detectable can be measured by UE. Cell is detectable when its RSRP and Es/Iot are over given thresholds.

· Inter-frequency cell is considered to be detected if the RSRP level ≥ -125 dBm and Es/Iot ≥ -4 dB for a period of [5] measurement samples
· Inter-frequency cell is considered to be lost/un-detectable if the RSRP level ≤ [-128] dBm or Es/Iot ≤  [-7] dB for a period of [5] measurement samples
Handover Mobility configuration

When target cell becomes an offset stronger than current PCell, change PCell to target cell.
Table 3: Configuration parameter sets for simulation calibration
	Profile
	Set 1
	Set 2
	Set 3
	Set 4
	Set 5

	UE speed [km/h]
	{3, 30, 60}
	{3, 30, 60}
	{3, 30, 60}
	{3, 30, 60}
	{3, 30, 60}

	Cell Loading [%]
	100
	100
	100
	100
	100

	TTT [ms]
	480
	160
	160
	80
	40

	A3 offset [dB]
	3
	3
	2
	1
	-1

	L1 to L3 period
	Inter-frequency measurement period

	RSRP L3 Filter K
	4
	4
	1
	1
	0


Handover and RLF modelling
Since these simulations deal with mobility, both the handover processes and possibility for RLF should be modelled. We propose that handover delay in both preparation (i.e. handover request and response between eNBs) is modelled with a constant delay, for simplicity.

· RLF: Qout and Qin are tracked only for PCell

· QoutSNR = [-8] dB, QinSNR = [-6] dB (i.e. Es/Iot)

· Handover delays

· HO preparation delay = 50 ms (i.e. time it takes eNB to construct HO command)

· HO execution delay = 40 ms (i.e. time it takes until UE is ready to transmit HO complete in new cell after handover)

· Measurement reports and HO commands are modelled as RRC messages (i.e. they may be lost and HO command may be retransmitted)

·  Handover failure rate : (number of HO failures) / (Total number of HO attempts).

·  Ping-pong rate is defined as (number of ping-pong handovers)/(total handovers).
2.2
Basic performance metrics for the simulations
The following are proposed as performance metrics for all the simulations:

· Small cell connection time
· Distribution (preferred) or mean connection time for each UE
· SINR distribution per carrier
· Distribution (preferred) or 5%/50%/95% percentiles

· Mobility statistics:

· Amount of RLFs (per carrier)

· Handover failure rate, amount of handovers and ping-pong handovers

· Throughput distribution per carrier
· Distribution (preferred) or 5%/50%/95% percentiles

· Spectral efficiency 

· Per Macro, per MHz and per carrier

3 Conclusion
In this paper, the detail simulation scenarios, assumption and targets are provided. If the aggrement is obtained, the corresponding simulation may be started.
4 References

[1] R1-132239, LS on relaxed performance requirements.
[2] 3GPP TS 36.814, Evolved Universal Terrestrial Radio Access (E-UTRA); Further advancements for E-UTRA physical layer aspects.
_1312788894.unknown

_1312788915.unknown

_1437311092.vsd

_1312788908.unknown

_1274866978.unknown

_1282121912.unknown

_1274866650.unknown

