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Introduction
In RAN4 #71AH meeting, system level simulation assumptions for RRM measurements based on CSI-RS/CRS were approved in [1], to study the SINR side condition for CRS/CSI-RS based SCE RRM. And in RAN4 #72 meeting, detailed methodology to obtain the side conditions is further clarified in [2].
In this contribution, we provide the updated simulation results for CRS/CSI-RS based SINR side conditions according to the agreed assumptions.

Smulation Results
The detailed simulation assumptions are listed in Annex A.
In this paper, we mainly focus on 50% cell loading and dense small cell deployment, i.e. 10 LPNs per macro cell, as agreed in last meeting.
The CDF curves for SINR based on CRS RE and CSI-RS RE in dense deployment are show in Fig. 1 and Fig. 2, respectively. As a summary of results, 5%-tile SINR values of the top three cells within [6 dB] RSRP gap are shown in Table 1.
Addiontial simulation results of other RSRP gaps (9/12/15 dB) of the top three cells are listed in Annex B Table 2 for reference, since the baseline RSRP gap in RAN1 is 15 dB.
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Figure 1: CDF curves for CRS based SINR
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Figure 2: CDF curves for CSI-RS based SINR

Table 1: 5%-tile SINR values of the top three cells within 6 dB RSRP gap
	SINR type
	1st cell(dB)
	2nd cell(dB)
	3rd cell(dB)
	All top 3 cells(dB)

	CRS based
	-1.27
	-5.74
	-7.39
	-5.98

	CSI-RS based
	6.58
	0.84
	-3.24
	2.48


Based on the above simulation results, it can be observed:
· According to the simulation assumptions agreed in RAN4 #72 meeing, CRS based SINR side condition is around -6dB, which is almost the same as the legacy side condition.
· CSI-RS based SINR side condition is around 2dB, which is much higher than CRS based when CSI-RS muting is applied within each small cell cluster.
The above observations are summarized as:
Observation 1: CRS and CSI-RS based SINR side conditions are -6dB and 2dB respectively.
Conclusion
In this contribution, we provide the updated simulation results of the CRS and CSI-RS based SINR side conditions of the top 3 srongest small cells. Our observations are:
Observation 1: CRS and CSI-RS based SINR side conditions are -6dB and 2dB respectively.

Reference
[1] R4-71AH-0095, System level simulation assumptions for RRM measurements based on CSI-RS/CRS, Ericsson.
[2] R4-145410, System simulation assumptions for SCE RRM side conditions, Huawei, HiSilicon, Ericsson, Samsung, Alcatel-Lucent, Intel.

Annex A: Simulation assumptions and methodology to obtain the side conditions
The system simulation assumptions were provided in [1] as below Table 1:
Table 1 Assumptions for system level evaluation
	Parameter
	Values used for evaluation

	Deployment scenarios
	Scenario 2a according to 36.872: Outdoor small cell deployment, with small cells deployed in the presence of an overlaid macro network. Separate frequency deployment of the macro cell and small cells. Cluster deployment model should be referred. (LPNs are randomly dropped within 50 m radius cluster)

	Number of macro sites
	7

	Number of sectors per macro site
	3

	ISD
	500 m

	Number of LPNs per macro cell
	Sparse  scenario
	4

	
	Dense scenario
	10

	Number of UEs
	40

	UE dropping
	UEs randomly and uniformly dropped within the clusters. 20% UEs are outdoor and 80% UEs are indoor.

	LPN TX power
	1 w

	System BW
	10 MHz

	Carrier frequency of small cells
	f1=3.5 GHz

	Carrier frequency of macro cells
	f2 ≠ f1

	Minimum distance UE to LPN
	5 m

	Minimum distance LPN toLPN
	20 m

	LPN antenna gain
	5 dBi

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Network synchronization
	Synchronized

	Antenna height
	10m for LPN/Hotzone Node

	Pathloss model
	· ITU UMi
- Carrier Frequency : 3.5GHz
- 3D distance
UMi penetration, pathloss, and shadowing generation methodology is used for LPN to UE

	Load per LPN
	50% and 100%

	CSI-RS muting pattern
	Muting within a cluster and no muting within cluster



The detailed methodology to obtain the side conditions is clarified in [2] as below:
· The first three strongest cells observed by UE will be logged on condition that the span of the powers between the strongest and the weakest cells is within [6dB];
· Find out the 5% SINR of the three strongest cells;
· Es,i/Iot will be logged during the simulation, where Es,i is the power from i-th Cell/TP;
· Muting within the cluster for CSI-RS, i.e., 


where Pinter is the received power of the interfering cells associated with the different clusters from the target cells.
· Use CRS shifts, i.e.,


where Ptarget means the received power of the target cell, Pinter1 is the received power of the interfering cell whose CRS collides with that of the target cell, while Pinter2 is the received power of the interfering cell whose CRS does not collide with that of the target cell.
· PCI and CSI-RS configurations:
· The CSI-RS configurations in the TPs/Cells, which are not in the cluster of serving TP/Cell, will be randomly selected during the simulation; 
· The PCI configurations in the Cells, which are not in the cluster of the serving Cells, will be randomly selected during the simulation.
· The dense cell scenario with 1 Macro + 10 Pico will be assume;
· The loading of neighbour cells used for system simulation: 
· 50%

Annex B: Simulation results of other RSRP gaps
Table 2: 5%-tile SINR values of the top three cells within 6/9/12/15 dB RSRP gaps
	RSRP gap
	SINR type
	1st cell(dB)
	2nd cell(dB)
	3rd cell(dB)
	All top 3 cells(dB)

	6 dB
	CRS based
	-1.27
	-5.74
	-7.39
	-5.98

	
	CSI-RS based
	6.58
	0.84
	-3.24
	2.48

	9 dB
	CRS based
	-1.27
	-7.37
	-9.32
	-7.97

	
	CSI-RS based
	6.58
	0.93
	-4.01
	1.62

	12 dB
	CRS based
	-1.27
	-9.12
	-11.31
	-9.86

	
	CSI-RS based
	6.58
	0.84
	-4.90
	0.9

	15 dB
	CRS based
	-1.27
	-10.85
	-13.16
	-11.66

	
	CSI-RS based
	6.58
	0.66
	-5.72
	0.37
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