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1 Introduction
In the last RAN1 meeting and during the email discussion afterwards, there were agreements for LAA evaluated assumptions and methodologies. It is scheduled in the agenda item for this meeting to:
· Finalize evaluation assumptions and methodologies for modeling of PHY layer options for LAA.
Our views have already been expressed in the email discussion. In this document, some of the important remaining evaluation assumptions and methodology for LAA-LTE are further discussed, and the corresponding table for evaluations is proposed in the appendix. 
2 Remaining issues for evaluation assumptions
2.1 General issues for layout and UE association

For outdoor scenario, the proposal on cell deployment is that Hexagonal grid, 3 sectors per site, Macro eNBs of the two networks are collocated. Both 19 Macro sites and 7 Macro sites can be used. Companies should indicate whether 19 or 7 sites are used when presenting the results.
For co-existence evaluation of LAA-LTE and WiFi in outdoor scenario, whether macro cell needs to be considered in the evaluation, e.g., for UE association and service, was raised during the email discussion. If macro cell is dropped in network, there are two issues needed to be resolved. First question is how to drop the macro cell for different operators. The co-location dropping may be easy for evaluation, but it is unlikely for real network deployment. Second question is how to perform the cell selection between macro cell and small cell. If some of the LAA UEs associate to macro cell, it does not provide any insights to the coexistence study in the unlicensed spectrum in the small cells. However, it may take some discussion to agree on the assumptions for macro cell deployment and association ratio. Therefore to save the unnecessary efforts, it is proposed to drop the UEs only within the small cell clusters for outdoor scenario.
Proposal 1: For outdoor scenario, drop UEs only within the small cell cluster.
The minimum distance between small cell and small cell is 20m in SCE SI/WI. For LAA SI, since the different operator may not have site-planning in deployment, the minimum distance between small cells may be smaller than 20m. It is proposed that minimum distance of inter-operator cells is 10 meters for both outdoor and indoor scenario.
Proposal 2: Minimum distance of inter-operator cells is 10 meters for both outdoor and indoor scenario.
If the UEs are only dropped within the small cell cluster, RSRP based cell selection can be applied to select the appropriate small cell. It is noted that only the small cells belonging to the same operator as the UE can be selected.

Proposal 3: The cell selection is based on the RSRP for each operator.
2.2 Antenna configuration and transmission power
For coexistence study, the MIMO transmission shall not have impact on the relative performance comparison, thus it is proposed to configure 1T2R in DL to save evaluation efforts. If 2T2R with single stream is agreed, it should state clearly what transmission scheme WiFi adopts. Similar simplification could be used to determine channel coding, modulation type, etc. 
Proposal 4: Configure 1T2R antenna for downlink.
The transmission power for unlicensed spectrum should consider regulation in different regions. It is reasonable to start with minimum transmission power, i.e., 18dBm, to fulfill the strictest requirement. In addition, 30dBm transmission power could be selected as another option to evaluate the performance in the other regions.  
Proposal5: Consider 18dBm and 30dBm transmission power in the evaluation.
2.3 DL and UL duplex
For LAA-LTE DL-only phase of the study, only downlink transmission will be evaluated for co-existence with WiFi. For WiFi system, since the transmission power of the station and AP are similar and the distance between them is quite small, it is suggested to use DL only transmission to simulate DL and UL duplex WiFi transmission. This simplification is especially applicable to the dense interference scenarios where the fair coexistence needs to be ensured.
Proposal 6:  Evaluate DL-only transmission for both Wi-Fi and LAA-LTE coexistence in the DL-only phase of the study.
2.4 Performance metrics
In the current UPT statistics, only the packets that are successfully received are taken into account. In opportunistic transmission, there is higher probability of the packets that are not successfully received until the end of simulation. All the packets (including those successfully received and those do not have chance to transmit until the end of simulation) are taken into UPT calculation. The UPT is zero for the packets that have no chance to transmit until the end of simulation. Since the UPT definition already reflects service time and waiting time, there seems no need to include latency as another performance metric.
In addition, in order to better understand the transmission performance of the offered traffic of the cell, we suggest adding the metric of served cell throughput (SCT).
Proposal 7: The performance metrics should include SCT and modified UPT. All the packets (including those successfully received and those do not have a chance to be transmitted until the end of the simulation) are taken into account in the UPT calculation. UPT=0 for the packets that have no chance to transmit until end of the simulation.
3 Conclusion

In this contribution, we discussed the indoor scenario and simulation assumptions to fit elevation indoor positioning purposes. Based on the discussion, we have the following proposals: 
Proposal 1: For outdoor scenario, drop UEs only within the small cell cluster.

Proposal 2: Minimum distance of inter-operator cells is 10 meters for both outdoor and indoor scenario.
Proposal 3: The cell selection is based on the RSRP for each operator.
Proposal 4: Configure 1T2R antenna for downlink.
Proposal5: Consider 18dBm and 30dBm transmission power in the evaluation.
Proposal 6:  Evaluate DL-only transmission for both Wi-Fi and LAA-LTE coexistence in the DL-only phase of the study.
Proposal 7: The performance metrics should include SCT and modified UPT. All the packets (including those successfully received and those do not have a chance to be transmitted until the end of the simulation) are taken into account in the UPT calculation. UPT=0 for the packets that have no chance to transmit until end of the simulation.
4 Appendix: Proposed table for evaluation methodology in TR 36.889
The details of simulation assumptions for are listed in the following tables. The assumptions for outdoor and indoor deployments are based on SCE scenario 2a and 3, respectively, and an additional column is added taking into account the unlicensed cells. As in the email discussion [78bis-15], the assumptions reusing SCE are marked in blue, the agreements are marked in black, and the new discussions with respect to co-existence are marked in red. Moreover, our proposed assumptions are presented in revision mode. 
--- Begin of Text Proposal ---
Annex A: 
Evaluation methodology

A.1 General evaluation assumptions

A.1.1 Outdoor scenario

	
	Macro cell
	Licensed small cell
	Unlicensed small cell

	Layout
	Hexagonal grid, 3 sectors per site, case 1

500m ISD
Macro eNBs of the two networks are collocated.
Both 19 Macro sites and 7 Macro sites can be used. Companies should indicate whether 19 or 7 sites are used when presenting the results.
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Clusters uniformly random within macro geographical area; X small cells per operator, uniformly random dropping within cluster area.



	System bandwidth per carrier
	10MHz
	10 MHz
	20MHz

	Carrier frequency 
	2.0GHz 
	3.5 GHz
	5.0GHz

	Carrier number
	2 (one for each operator)
	2 (one for each operator)
	Y (to be shared between two operators)

{Alt. 1: X = Y = 4}+{X = 2, Y =1}
· 
· 
· 
· 


	Total BS TX power 
	46dBm (Ptotal per carrier)
	30 dBm (Ptotal per carrier)
	18dBm, optional 30dBm

	Total UE TX power 
	23dBm
	23 dBm
	23dBm

	Distance-dependent path loss
	ITU UMa [referring to Table B.1.2.1-1 in TR36.814]

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)
	ITU UMi [referring to Table B.1.2.1-4 in TR36.814]

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)
	Small cell-to-Small cell, Small cell-to-UE: ITU Umi [referring to Table B.1.2.1-4 in TR36.814]
UE-to-UE: 3GPP TR 36.843 (D2D) 

(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for break point distance & LOS probability.)

	Penetration
	For outdoor UEs:0dB
	For outdoor UEs:0dB
	For outdoor UEs:0dB

	Shadowing
	ITU UMa according to Table A.1-1 of 36.819

Working assumption is that 3D distance is used for shadowing correlation distance
	ITU UMi [referring to Table B.1.2.1-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance
	ITU UMi [referring to Table B.1.2.1-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance

	Antenna pattern
	3D,  referring to TR36.819
	2D Omni-directional is baseline; directional  antenna is not precluded
	2D Omni-directional is baseline; directional  antenna is not precluded

	Antenna Height: 
	25m
	10 m
	10m

	UE antenna Height
	1.5 m
	1.5m
	1.5 m

	Antenna gain + connector loss
	17 dBi 
	5 dBi
	5 dBi

	Antenna gain of UE
	0 dBi
	0 dBi
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa according to Table A.1-1 of 36.819
	ITU Umi
	ITU Umi

	Number of clusters/buildings per macro cell geographical area
	1

	Number of UEs 
	10UEs per cell per operator on average; totally 2X*10 UEs per cluster

	UE dropping for each network
	Only outdoor UEs are deployed. UEs are randomly and uniformly dropped within the cluster.

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m

	Traffic model
	· FTP model 3

· 0.5Mbytes
· Load varied using arrival rate
· 







· 

	Minimum distance (2D distance)
	Small cell-small cell: 20m for single operator, 10m for different operator

	
	Small cell-UE, UE-UE: 3m

	
	Macro –small cell cluster center: 105m

	
	Macro – UE : 35m

	
	cluster center-cluster center: 2*Radius for small cell dropping in a cluster

	UE receiver
	MMSE-IRC as baseline

	UE noise figure
	9dB

	UE speed
	3km/h

	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 a total bandwidth of 30MHz.

For a Wi-Fi UE with unlicensed band coverage, the UE is served by the Wi-Fi service with a bandwidth of 20MHz. 
An LAA UE can make use of both the licensed band (10MHz) and unlicensed band (20MHz) under the framework of carrier aggregation;

	Network synchronization
	For the same operator, the network can be synchronized or not synchronized; if an evaluated feature requires synchronization, this should be stated; evaluations without synchronization are not precluded, and the assumed synchronization accuracy in such simulations should be stated. Synchronization for the same operator is the baseline.
Asynchronous between different operators is baseline.





	Backhaul assumptions
	Non-ideal backhaul between macro eNB and small cell

	Performance metrics
	· Performance metric

· Served Cell Throughput (SCT)
· User perceived throughput (UPT)

· UPT CDF

· 
· 
· 
· 
· 
· 
Note: All the packets (including those successfully received and those do not have chance to transmit until the end of simulation) are taken into UPT calculation. UPT=0 for the packets that have no chance to transmit until the end of simulation.



A.1.2 Indoor scenario

	
	Licensed cell
	Unlicensed cell

	Layout for nodes
	Two operators deploy X small cells each in the single-floor building. 
For X=2:


[image: image1.emf]120m

15m

20m

50m

10m 10m


For X=4:


[image: image2.emf]120m

15m

20m

50m

10m 10m 10m 10m







· 
· 
· 
· 


	System bandwidth per carrier
	10MHz
	20MHz

	Carrier frequency 
	3.5 GHz
	5.0GHz

	Carrier number
	2 (one for each operator)
	Y (to be shared between two operators)


· 
· 
· 
· 
{Alt. 1: X = Y = 4}+{X = 2, Y =1}

	Total BS TX power
	24dBm(Ptotal per carrier)
	18dBm, optional 30dBm

	Total UE TX power 
	23dBm
	23dBm

	Distance-dependent path loss
	Small cell-to-Small cell, Small cell-to-UE: ITU InH [referring to Table B.1.2.1-1 in TR36.814]
UE-to-UE: 3GPP TR 36.843 (D2D). 
(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for LOS probability.)


	Penetration
	0dB

	Shadowing
	ITU InH [referring to Table A.2.1.1.5-1 in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance

	Antenna pattern
	2D Omni-directional is baseline; directional antenna is not precluded

	Antenna Height: 
	6m 

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	5dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU InH

	Number of clusters/buildings per macro cell geographical area
	N/A

	Number of small cells per cluster
	N/A

	Number of small cells per Macro cell
	N/A

	Number of UEs 
	10UEs per cell per operator on average; totally 2X*10 UEs per building


	UE dropping per network
	Randomly and uniformly distributed over the floor



	Radius for small cell dropping in a cluster
	N/A

	Radius for UE dropping in a cluster
	N/A

	Minimum distance (2D distance)
	3m

	Traffic model
	· FTP model 3

· 0.5MBytes
· Load varied using arrival rate
· 







· 

	UE receiver
	MMSE-IRC as baseline

	UE noise figure
	9dB

	UE speed
	3km/h

	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 a total bandwidth of 30MHz.

For a Wi-Fi UE with unlicensed band coverage, the UE is served by the Wi-Fi service with a bandwidth of 20MHz.
An LAA UE can make use of both the licensed band (10MHz) and unlicensed band (20MHz) under the framework of carrier aggregation; the percentage of traffic offloading is up to individual implementation and can be provided with evaluation result.

	Network synchronization
	For the same operator, the network can be synchronized or not synchronized; if an evaluated feature requires synchronization, this should be stated evaluations without synchronization are not precluded, and the assumed synchronization accuracy in such simulations should be stated. Synchronization for the same operator is the baseline.
Asynchronous between different operators is baseline.





	Performance metrics
	· Performance metric

· Served Cell Throughput (SCT)
· User perceived throughput (UPT)

· UPT CDF

· 
· 
· 
· 
· 
· 
· Note: All the packets (including those successfully received and those do not have chance to transmit until the end of simulation) are taken into UPT calculation. UPT=0 for the packets that have no chance to transmit until the end of simulation.



A.2 LAA-LTE specific assumptions
	Parameters
	Value

	PCI planning for each NW
	Planned 

	Antenna configuration

	1Tx2Rx in DL


	MCS level
	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


A.3 Wi-Fi specific assumptions

	Parameter
	Value

	MCS
	802.11ac MCS table (exclude 256QAM)

	Antenna configuration
	1Tx2Rx in DL





	
	

	Frame aggregation
	A-MPDU

	MPDU
	Fixed 1500B MPDU size (variable transmission duration)

	TXOP
	4.096ms 

(Asynchronous to LTE timings)

	MAC
	Coordination
	DCF

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	FFS

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

	CCA-CS
	-82dBm

	CCA-ED
	-62dBm

	ACK Modeled
	Yes

	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
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