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1 
Introduction
In the RAN4#83 meeting a WF for NR RRM SLS working plan was agreed [1]. Several options for NR SLS working in RAN4 includes:
	Option 1 : System level simulations are used to study suitable requirements for sub 6GHz and >6GHz frequency ranges

Option 2 : System level simulations are used to study suitable requirements for >6GHz frequency range only

Note : System simulation assumptions for >6Ghz do not depend on which option is chosen
· Scenarios will be based on Indoor hotspot,Dense urban, Rural and Urban macro scemarios in 38.802

· Detailed assumptions need to be discussed in RAN4 NR AH#2 eg UE RX beamforming and antenna modelling assumptions

· Techniques may be considered which minimise simulation time (eg limiting certain combinations of paramters which do not need to be simulated).

· 


Therefore, in this contribution the simulation assumption for NR SLS e.g. the antenna modeling is proposed.
2 Discussion 
In RAN1 some system simulations have been discussed to evaluate the gains of physical layer features e.g. MIMO and duplexing. In RAN4, the usage of the system level simulation can be a little bit different. Generally, in RAN4 most of requirements are based on the SINR side conditions. For example, the cell search time and the measurement accuracy depend on UE SINR significantly. And regarding to the NR-SS physical design agreed, before the discussion on RAN4 RRM requirements of NR some system level simulation were performed to determine proper SINR operating points for NR PSS/SSS.
Proposal 1: The system level simulation to evaluate the key parameters of NR cell identification requirements, e.g.

· Side condition for cell identification 

· cell numbers UE shall be capable to detect

Meanwhile, in RAN1 NR SI many deployments scenarios including indoor hotspot, dense urban, rural, urban macro, and high-speed train are proposed to be evaluated from the system level performance perspective. However in order to limit the number of scenarios in RAN4 for the specific purpose (e.g. the SINR side condition when cell searching), we can focus on one of typical scenario in E-UTRAN (e.g. Urban macro) firstly.
And regarding to the scope of the system level simulation discussed in the last RAN4 meeting, we can also priority the evaluation frequency range. 

Proposal 2: System level simulations used to study suitable requirements for below 6GHz and above 6GHz frequency range for Urban macro scenario can be performed with higher priority.
Table 1 shows the evaluation assumption for synchronization signal related to initial access. 

Table 1: Simulation assumptions for synchronization signals/channels [2,TR38.802]
	
	Below 6GHz
	Above 6GHz

	Scenario
	Urban Macro (ISD = 500m),

Macro only scenario in dense urban (ISD = 200m): 

Two layer

Macro layer: Hex. Grid

Micro layer: Random drop (All micro BSs are all outdoor)

-
3 micro BSs per macro BS
-
6, or 9 micro BSs per macro BS (optional)

	Carrier Frequency
	4 GHz
	30, 70 GHz

	Channel Model
	TR 36.873
	TR 38.900

	UE dropping
	According to TR 36.873 (one or two cellular tiers)
Note: Company reports which value for the number (i.e., 1 or 2) of cellular tiers to choose for the evaluation

	System BW
	5 MHz
	40MHz

	Subcarrier Spacing(s)
	15, 30, 60, 120, 240, or 480 kHz (to be clarified by each proponent; other values are not precluded)

	Network Synchronization
	TRPs are synchronized, propagation delay difference between TRPs is modelled based on the free space assumption.

	Search window
	NR-SS transmission window(5ms)

	Antenna Configuration at the TRP
	(8,1,2) with directional antenna element (HPBW=65 degrees, directivity 8dB)
	(4,8,2), with directional antenna element (HPBW=65 degrees , directivity 8dB)

	Antenna Configuration at the UE
	(1,1,2) with omni-directional antenna element
	(2,4,2), with directional antenna element (HPBW=90 degrees , directivity 5dB)

	Antenna port virtualization
	Clarified by each proponent in simulation assumptions 

(e.g. the beamforming method, beam directions, number of beams)

	Frequency Offset
	-
Initial acquisition

-
TRP: uniform distribution +/- 0.05 ppm

-
UE: uniform distribution +/- 5, 10, 20  ppm (each company to choose one)

-
Non-initial acquisition

-
TRP: uniform distribution +/- 0.05 ppm

-
UE: uniform distribution +/- 0.1 ppm

	PHY Abstraction
	No PHY Abstraction. All the links shall be explicitly implemented in the system level platform.

Note: Proponents are allowed to provide PHY abstraction details if used


3 Performance metric
Furthermore, followings methodology and metric can be used to obtain the side conditions for NR PSS/SSS detection:
· SINR distributions for best cell, 2nd best cell, 3rd best cell etc:  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;
· SINR distributions for best beam, 2nd best beam, 3rd best beam etc: The first three strongest beams belonging same cell observed by UE will be logged on condition that the span of the powers between the strongest and the weakest beams is within [6dB];

· Find out the 5% SINR of the three strongest beam;
· Es,i/Iot will be logged during the simulation, where Es,i is the power from i-th beam/TP
Proposal 3: CDF curve of NR PSS/SSS SINR per RE shall be used as the performance metric of the system level simulation.
4 Conclusion
In this contribution the overview of NR system level simulation assumption for NR RRM requirements was provided. The following observations can be drawn: 
.
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6 Appendix
Table A.2.1-1: System level evaluation assumptions for Indoor hotspot, Dense urban, Rural, and Urban macro[2]
	Parameters
	Indoor hotspot
	Dense urban
	Rural
	Urban macro

	Layout
	Single layer

Indoor floor: (12BSs per 120m x 50m)
Candidate TRP numbers: 3, 6, 12
	Single layer:

Macro layer: Hex. Grid

Two layer

Macro layer: Hex. Grid

Micro layer: Random drop (All micro BSs are all outdoor)

-
3 micro BSs per macro BS
-
6, or 9 micro BSs per macro BS (optional)
See Figures A.2.1-3, A.2.1-4 and Table A.2.1-8
	Single layer

Macro layer: Hex. Grid


	Single layer
Macro layer: Hex. Grid

	Inter-BS distance 
	20m
	Macro layer: 200m
	1732m for 4GHz and 1732m and 5km for 700 MHz
	500m

	Carrier frequency 
	4GHz, 30GHz, and 70GHz 
	Macro layer: 4GHz and 30GHz
Micro layer: 30GHz and 4GHz; 70 GHz (optional)
	4GHz and 700MHz
	4 GHz and 30GHz

	Aggregated system 
bandwidth
	4GHz: Up to 200MHz (DL+UL)
30GHz or 70GHz: Up to 1GHz (DL+UL) 
	4GHz: Up to 200MHz (DL+UL) 
30GHz and 70 GHz: Up to1GHz (DL+UL)
	700MHz: Up to 20MHz(DL+UL)
4GHz: Up to 200MHz (DL+UL)
 (Consider larger aggregated system bandwidth if 20MHz 
cannot meet requirement)
	4GHz: Up to 200 MHz (DL+UL)
30GHz: Up to 1GHz (DL+UL)

	Simulation bandwidth
	20MHz per CC below 6GHz and 80 MHz  per CC above 6GHz 
Note: For FDD, simulation BW is split equally between UL and DL
Note: UE TX power scaling will impact final results

	Channel model
	Below 6GHz: ITU InH
Above 6 GHz: 5GCM office 

Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used 
	Below 6GHz: 3D UMa (Macro layer) and 3D UMi (Micro layer)

Above 6GHz: 5GCM UMa (Macro layer) and UMi-Street canyon (Micro layer)

Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used
	ITU Rural
	Below 6GHz: 3D UMa
6 GHz: 5GCM UMa

Note: When 5GCM is found to be applicable to below 6GHz, 5GCM  should be used

	BS Tx power 
	Below 6GHz: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm

Above 6GHz: 23 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 23dBm

EIRP should not exceed 58 dBm(*)
	Macro layer:

Below 6GHz: 44 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 44 dBm
Above 6GHz: 40 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 40 dBm
Micro layer:

4 GHz:  33dBm for 20MHz system bandwidth

Above 6GHz: 33 dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 33 dBm. 

EIRP should not exceed 73 dBm and 68 dBm for the macro and micro layers respectively(*)
	49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm


	Below 6GHz: 49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm

Above 6GHz: 43dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm

EIRP should not exceed 78 dBm (*)

	UE Tx power 
	Below 6GHz: 23dBm

30GHz: 23dBm
70GHz: 21dBm
EIRP should not exceed 43 dBm (*)

	BS antenna configurations
	See Table A.2.1-4.

	BS antenna height 
	3m
	25m for macro cells and 10m for micro cells
	35 m
	25 m

	BS antenna element gain + connector loss
	See Table A.2.1-4

	BS receiver noise figure
	Below 6GHz: 5dB

Above 6GHz: 7dB

	UE antenna configuration
	See Table A.2.1-4.

	UE antenna height
	Follow TR36.873 

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	Below 6GHz: 9dB
Above 6GHz: 13dB (baseline performance), 10dB (high performance)

	Traffic model
	Full buffer and FTP model 1/2/3 with packet size 0.1 and 0.5Mbytes (other value is not precluded). 
Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25, 50 and 80% (other value is not precluded)

	UE distribution
	100% Indoor, 3km/h,
10 users per BS for full buffer traffic
	Step1 (**): Uniform/macro TRP (10 users per TRP for full buffer traffic) 

Step2  (**): Uniform/macro TRP + Clustered/micro TRP (10 users per TRP associated with macro cell geographical area for full buffer traffic. 2/3 users randomly and uniformly dropped within the clusters, 1/3 users randomly and uniformly dropped throughout the macro geographical area for FTP model 1/2/3, and 60 users for FTP model 2/3) (***) 

- 80% indoor (3km/h), 20% outdoor (30km/h) 

- In the case of full buffer, 10 users per TRP is the baseline. 20 users per TRP is not precluded.

- In case of outdoor (30km/h), penetration loss in-car is 9 dB (LN, σ = 5 dB).
Mix of O2I penetration loss models for higher carrier frequency

-
Option1

-
Low loss model – 80%

-
High-loss model – 20%

-
Option2

-
Low loss model – 50%

-
High-loss model – 50%
	50% outdoor vehicles (120km/h) and 50% indoor (3km/h)

10 users per TRP for full buffer traffic

User distribution: Uniform
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

10 users per TRP for full buffer traffic

(10 users per TRP is the baseline with full buffer traffic. 20 users per TRP with full buffer traffic is not precluded.)
Mix of O2I penetration loss models for higher carrier frequency

-
Option1

-
Low loss model – 80%

-
High-loss model – 20%

-
Option2

-
Low loss model – 50%

-
High-loss model – 50%

	UE receiver
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.

	Feedback assumption
	Realistic

	Channel estimation
	Realistic

	(*):
See Appendix in R1-164383 and R1-167533 for the derivation of maximum allowed EIRP. EIRP limit is only used for evaluation purpose in RAN1.

(**):
Step 1 shall be used for the evaluation of spectral efficiency KPIs. Step2 shall be used for the evaluation of the other deployment scenario dependant KPIs.
(***):
Companies are encouraged to investigate the ratio of UEs between the macro and micro cell geographical area depending on options for micro cell dropping (See Figures A.2.1-3 and A.2.1-4 and Table A.2.1-8)


