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1 Introduction
In RAN1#78bis, the deployment scenarios and evaluation methodologies for LAA-LTE were discussed and some agreements have been made. Many open issues are still left for further discussion [1].

In this contribution, we discuss the remaining details of evaluation methodologies and simulation assumptions for the agreed simulation scenarios, including Wi-Fi simulation assumptions.
2 Deployment Scenarios
The following agreements have been reached on the simulation scenarios.
· Indoor (based on SCE 3 + unlicensed band)

· Outdoor (based on SCE 2a + unlicensed band)

· Different licensed carrier for small cell and macro

· UE(s) attached to Macro layer not to be evaluated
Scenarios 2a and 3 are regarded as the baseline, where small cells (i.e. LAA small cells or Wi-Fi APs) are dropped in indoor or outdoor clusters. To simplify the simulation efforts, it is agreed that the performance for UEs associated to the macro layer is not evaluated. As most of the simulation assumptions in [2] are reused, in the following we discuss the remaining detailed parameters based on our previous contribution [3] for both indoor and outdoor scenarios. 
3 Simulation Parameter Assumptions
To facilitate the evaluations of LAA, the following system simulation parameters are proposed for both indoor and outdoor scenarios. The entries in black font represent what have already been agreed in RAN1#78bis, which are included for information. The entries in red font represent the parameters that are still for open discussion.
3.1 Outdoor Scenario

The new simulation assumptions for the outdoor scenario are provided in Table 1. 
Table 1: Simulation Parameters for Outdoor Scenario
	
	Macro Cell
	Licensed Small cell
	Unlicensed Small cell

	Carrier Frequency
	2GHz
	3.5GHz
	5GHz

	Number of Carriers
	2 (one for each operator)
	2 (one for each operator)
	Y (to be shared between two operators)

Baseline: X = Y = 4

Optional: X = 4, Y = 1

where X is the number of small cells per operators in the cluster defined in 36.872 SCE#2a [2]

	Total BS TX power 
	46dBm (Ptotal per carrier)
	30 dBm (Ptotal per carrier)
	Baseline:18 dBm (Ptotal per carrier) 
Optional: 24dBm/30dBm(Ptotal per carrier) 

	Total UE TX power 
	23dBm
	23 dBm
	Baseline: 18 dBm

Optional: 23 dBm (if total BS TX power is at least 23dBm)

	Number of UEs 
	· 60 UEs per macro cell geographical area per operator for FTP3

· Variable UE number per macro cell geographical area per operator for FTP1

	UE dropping for each network
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 100% outdoor UEs.

	Traffic model
	FTP model 3

· File sizes: 0.5MB as the baseline

· Load varied using arrival rate

FTP model 1

· File sizes: 0.5MB as the baseline

· Load varied using number of users
The same traffic model is applicable for LAA small cells or APs.

	Minimum distance (2D distance)
	10m between small cells from different operators

	UE Bandwidth
	An LAA UE that has both licensed and unlicensed band coverage is served by both carriers under the LTE carrier aggregation framework with 10MHz in the licensed band and 20MHz in the unlicensed band.
For a Wi-Fi UE with unlicensed band coverage, the UE is served by the Wi-Fi service with a bandwidth of 20MHz.

	Network synchronization
	For the same operator, the network can be synchronized or not synchronized; if an evaluated feature requires synchronization, this should be stated, and the assumed synchronization accuracy in such simulations should be stated.

Asynchronous between different operators is baseline.

	Cell Selection
	Independent criterion for cell selection for LAA and WiFi
· For LAA UEs, RSRQ for inter-licensed frequency. The LAA UEs will always be associated to a licensed layer (either Macro or small cell); it can also receive LAA if within its coverage.
· For Wi-Fi UEs, RSRP for intra-unlicensed frequency. The Wi-Fi UEs will always be associated to the primary unlicensed layer; it can also receive Wi-Fi on other unlicensed carrier if within its coverage.


3.2 Indoor Scenario 
The envisioned indoor scenario covers small cell deployments in shopping malls, enterprises, airports, etc. The building is assumed to have a single floor and  the height of the floor is 6m. Each building contains 16 shops/offices of 15m x 15m and a long hall of 120m x 20m. The simulation assumptions are provided in Table 2.
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Table 2: Simulation Parameters for Indoor Scenario

	
	Licensed cell
	Unlicensed cell

	System bandwidth per carrier
	10MHz
	20MHz

	Carrier frequency 
	3.5 GHz
	5.0GHz

	Layout
	Two operators deploy X small cells each in the single-floor building. The small cells are equally spaced in the center of the building for all nodes.

	Number of carriers
	2 (one for each operator)
	Y (to be shared between two operators)

Baseline: X = Y = 4

Optional: X = 4, Y = 1

	Total BS TX power
	24dBm(Ptotal per carrier)
	Baseline: 18 dBm (Ptotal per carrier) 
Optional: 24dBm (Ptotal per carrier)  

	Total UE TX power 
	23dBm
	Baseline: 18 dBm

Optional: 23 dBm (if total BS TX power is at least 23dB) 

	Number of UEs 
	5 or 10 UEs per small cell per operator or per unmanaged Wi-Fi AP

	Traffic model
	FTP model 3

· File sizes: 0.5MB as the baseline

· Load varied using arrival rate

FTP model 1

· File sizes: 0.5MB as the baseline

· Load varied using number of users

The same traffic model is applicable for LAA small cells or APs

	UE Bandwidth
	An LAA UE that has both licensed and unlicensed band coverage is served by both carriers under the LTE carrier aggregation framework with 10MHz in the licensed band and 20MHz in the unlicensed band.

For a Wi-Fi UE with unlicensed band coverage, the UE is served by the Wi-Fi service with a bandwidth of 20MHz.

	Network synchronization
	For the same operator, the network can be synchronized or not synchronized; if an evaluated feature requires synchronization, this should be stated, and the assumed synchronization accuracy in such simulations should be stated.
Asynchronous between different operators is baseline.


3.3 Wi-Fi system evaluation assumptions

Most of the simulation parameters for Wi-Fi use the mandatory features of 802.11ac [4], and the parameters and assumptions for Wi-Fi system evaluation are listed in Table 3.

Table 3 Wi-Fi system evaluation assumptions

	Parameter
	value

	MCS
	802.11ac MCS table

	Antenna configuration


	2Tx2Rx in DL, 1Tx2Rx in UL, Cross-polarized 

	Channel code
	BCC as baseline, LDPC as option

	Frame aggregation
	A-MPDU

	MPDU
	Fixed 1ms MPDU transmission duration

	TXOP
	3ms

	MAC
	Coordination
	DCF

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	N/A

	
	Contention window
	Min : 15 slot,  FFS: Max : 1023 slot

	CCA-CS
	-82dBm and preamble decoding (Note preamble occupies the 20MHz system bandwidth with rate 1/2 coding and BPSK modulation)

	CCA-ED
	-62dBm

	ACK Modeled
	No

	DL/UL Duplexing
	DL only

	Rate control
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


3.4 Additional LAA system evaluation assumptions

The additional parameters and assumptions for LAA system assumptions are listed in Table 4.

Table 4 LAA system assumptions

	Parameters
	Value

	PCI planning for each NW
	Planned 

	Antenna configuration

	2Tx2Rx in DL, 1Tx2Rx in UL, Cross-polarized

	Modulation schemes
	QPSK/16QAM/64QAM

	Scheduling
	Proportional fair

	Link adaptation
	Realistic

	CCA-ED
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


4 Conclusions
In this contribution, we have provided our recommendation on the simulation methodologies and parameter settings in order to facilitate the performance evaluation of the identified indoor/outdoor scenarios. The following proposal is provided.

Proposal 1: Adopt the proposed evaluation methodologies and simulation assumptions for the coexistence evaluation between different LAA operators and between LAA and Wi-Fi. 
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