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Introduction
This contribution summarizes the email discussion (78bis-15) following RAN1#78bis on detailed coexistence evaluation assumptions for LAA. Sections 2, 3 and 6 incorporate the document that was distributed at the beginning of the email discussion. Section 2 captures the agreements from RAN1#78bis and the subsequent agreements from the email discussion itself. Section 3 provides the detailed evaluation assumption tables that were distributed at the beginning of the email discussion. The tables show the parts that have been agreed (in black text), the parts still under discussion (in red text) and the parts that are common to earlier small cell work item evaluation assumptions (in blue text). The categorization of entries in this manner has been updated with the agreements from the email discussion. Section 6 is the References section from the document distributed in the email discussion. Section 4 summarizes the inputs from all the companies that participated in the email discussion. Section 5 presents the inputs from various companies in Section 4 in a different format to facilitate the discussion at RAN1#79 for some potential further agreements.

Agreements
Agreements from RAN1#78bis
The working assumption and agreements from RAN1#78bis on detailed coexistence evaluation assumptions in LAA are reproduced below. The agreed table entries for the indoor and outdoor scenarios are incorporated into the detailed coexistence evaluation assumption tables in Section 2 which include the entries that need further discussion.

Working assumptions:
· Following scenarios are used for evaluation
· Three coexistence scenarios should be evaluated (See Figures in R1-144375)
· Coexistence scenario a:  Operator #1 deploys Wi-Fi and operator #2 deploys Wi-Fi
· Coexistence scenario b:  Operator #1 deploys LAA and operator #2 deploys LAA
· Coexistence scenario c:  Operator #1 deploys Wi-Fi and operator #2 deploys LAA
· Both outdoor and indoor deployments should be considered in these scenarios
· Coexistence scenarios with single and multiple unlicensed channels should be evaluated
· Note: this may not need two separate simulation scenarios
· Async between different LAA operators are baseline
· Sync between different LAA operators can also be evaluated


Agreements:
· Scenarios for coexistence evaluations include
· 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 evaluated
· Note: more than one carrier can be considered for the unlicensed carrier
· Note: evaluation scenarios do not restrict the design target scenario for LAA
· Note: Outdoor case should show Macro in F1 when these scenarios will be captured in TR
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Agreements:
· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)
· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
· FFS: Definition of packet needs further clarifications depending on used traffic model
Agreements:
· Traffic model
· FTP model 3
· FFS: file sizes
· Load varied using arrival rate
· FTP model 1
· FFS: file sizes
· Load varied with number of users
· VoIP and video modeling
· FFS: How to use FTP model 3 or 1 to approximate VoIP and video
· FFS: Uni-directional or Bi-directional (i.e., both DL and UL)
· FFS: Necessity of mixed traffic models
· FFS: Necessity of full buffer 
· FFS: Priority among multiple traffic models
Agreements:
· Node density per operator
· X nodes per operator per indoor/outdoor cluster
· Y 20 MHz carrier frequencies available in unlicensed band
· Nodes (eNB/AP) and UE use one of the Y carrier frequencies for transmission
· FFS: Use of more than single carriers of eNB/AP and UE is not precluded
· One 10 MHz carrier frequency in licensed band
· Suggested options (FFS: Down selection among following options):
· Alt. 1: X = Y = 4
· Alt. 2: X = Y = 10
· Alt. 3: X = 4, Y = 1
· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3

Agreements:
· Wi-Fi-LAA coexistence
· For each UE and eNB/AP drop
· Step 1: Performance metrics for two Wi-Fi networks coexisting in a given evaluation scenario are evaluated and recorded.
· Step 2: Wi-Fi is replaced with LAA for the group of eNBs and UEs served by one of the Wi-Fi operators. Performance metrics of the Wi-Fi network coexisting with the LAA network are evaluated and recorded.
· Performance metrics for the Wi-Fi operator common to the two steps are compared.
· LAA-LAA coexistence
· Performance metrics for two LAA operators coexisting in a given evaluation scenario are evaluated and recorded.
· Performance metrics for the two LAA operators are compared.

Agreements from Email Discussion 78bis-15
The following entries in the evaluation assumption tables were agreed during the email discussion.
Carrier frequency (Indoor scenario)
Agreement: Carrier frequency for indoor scenario in licensed band is 3.5 GHz
UE dropping (Outdoor scenario)
Agreement: In table entry for “UE dropping for each network” in the Outdoor scenario, change “20% UEs are outdoor and 80% UEs are indoor” to “100% of UEs are outdoor”.
Backhaul assumptions (Indoor scenario)
Agreement: Delete table entry for “Backhaul assumptions” in the Indoor scenario.
Channel selection (Wi-Fi and LAA)
Agreement: The table entry for “Channel selection” in the “Wi-Fi system evaluation assumptions” and “LAA system evaluation assumptions” tables should state the following:
“Up to each company; should state assumption when reporting results”
Rate control (Wi-Fi)
Agreement: To be decided by each company; should state assumption when reporting results 
CCA-ED (LAA)
Agreement: Up to each company; should state assumption when reporting results

Detailed evaluation assumptions distributed for the email discussion
Indoor scenario 
The table below is based on the SCE scenario 3 table with a column added for the unlicensed cell according to the agreed indoor scenario and includes changes at some entries for the purpose of LAA coexistence evaluations. The entries still to be agreed are marked in red to facilitate the discussion for possible agreement. The entries marked in blue show assumptions that were common with the evaluation assumptions for the small cell work item.
[bookmark: _Ref399166602]Table 1: Indoor scenario
	
	Licensed cell
	Unlicensed cell

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

Alt 1: The small cells are equally spaced in the center of the building for all nodes.
120 m
50 m
 
 
 
 
 
 
 
 



Alt 2: The small cells are equally spaced in the center of the building for all nodes belonging to one operator. The distance between two closest nodes from two operators is random.
120 m
50 m
 
 
 
 
 
 
 
 


FFS: Select between Alt 1 and Alt 2.

FFS: Unmanaged Wi-Fi.
· FFS: Layout for unmanaged Wi-Fi if agreed. APs randomly located inside the building with operator nodes with a given minimum distance.
· FFS: Select from the suggested values for the minimum distance value. Suggested values: 0m, 3m, 5m
· FFS: number of APs
· FFS: number of STAs per AP


	System bandwidth per carrier
	10MHz
	20MHz

	Carrier frequency 
	3.5GHz
	5.0GHz

	Carrier number
	2 (one for each operator)
	Y (to be shared between two operators)
FFS: Select among following options
· Alt. 1: X = Y = 4
· Alt. 2: X = Y = 10
· Alt. 3: X = 4, Y = 1
· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3


	Total BS TX power
	24dBm(Ptotal per carrier)
	FFS 

	Total UE TX power 
	23dBm
	FFS 

	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). FFS: Modeling of indoor UE-indoor UE interference (applicable when UL is simulated)
(3D distance between an eNB and a UE is applied. Working assumption is that 3D distance is also used for LOS probability. FFS: Break point distance)


	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 
	· FFS:  60 UEs per operator network
· FFS: If unmanaged Wi-Fi is agreed, number of UEs per unmanaged Wi-Fi AP



	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
· FFS: file sizes
· Load varied using arrival rate
· FTP model 1
· FFS: file sizes
· Load varied with number of users
· VoIP and video modeling
· FFS: How to use FTP model 3 or 1 to approximate VoIP and video
· FFS: Uni-directional or Bi-directional (i.e., both DL and UL)
· FFS: Necessity of mixed traffic models
· FFS: Necessity of full buffer 
· FFS: Priority among multiple traffic models

	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.

	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.

Asynchronous between different operators is baseline.

FFS: Select from the following for the baseline assumption for intra-operator synchronization:
Alt 1: Nodes of an operator are synchronized and time-aligned.
Alt 2: Nodes of an operator are not synchronized and time-aligned.


	Performance metrics
	· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)
· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
· FFS: Definition of packet needs further clarifications depending on used traffic model





Outdoor scenario
The table below is based on the SCE scenario 2a table with a column added for the unlicensed cell according to the agreed outdoor scenario and includes agreed changes at some entries for the purpose of LAA coexistence evaluations. The un-agreed entries are marked in red to facilitate the discussion for possible agreement.

[bookmark: _Ref399166924]Table 2: 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)
FFS: Select among following options
· Alt. 1: X = Y = 4
· Alt. 2: X = Y = 10
· Alt. 3: X = 4, Y = 1
· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3


	Total BS TX power 
	46dBm (Ptotal per carrier)
	30 dBm (Ptotal per carrier)
	FFS

	Total UE TX power 
	23dBm
	23 dBm
	FFS

	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 indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)
	For outdoor UEs:0dB
For indoor UEs: 23dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB distance) ] for each link)
	For outdoor UEs:0dB
For indoor UEs: 27dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB distance) ] for each link)

	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 
	FFS: 60 UEs per macro cell geographical area per operator

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

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m

	Traffic model
	· FTP model 3
· FFS: file sizes
· Load varied using arrival rate
· FTP model 1
· FFS: file sizes
· Load varied with number of users
· VoIP and video modeling
· FFS: How to use FTP model 3 or 1 to approximate VoIP and video
· FFS: Uni-directional or Bi-directional (i.e., both DL and UL)
· FFS: Necessity of mixed traffic models
· FFS: Necessity of full buffer 
· FFS: Priority among multiple traffic models


	Minimum distance (2D distance)
	Small cell-small cell: 20m.

	
	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.

	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.

Asynchronous between different operators is baseline.
FFS: Select among following options for the baseline assumption for intra-operator synchronization:
Alt 1: Nodes on an operator are synchronized and time-aligned.
Alt 2: Nodes on an operator are not synchronized and time-aligned.


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

	Performance metrics
	· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)
· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
· FFS: Definition of packet needs further clarifications depending on used traffic model





Additional Wi-Fi system evaluation assumptions
Additional parameters and assumptions for Wi-Fi system evaluation are listed in Table 3.
[bookmark: _Ref399334056]Table 3 Wi-Fi system evaluation assumptions
	Parameter
	value

	MCS
	802.11ac MCS table (FFS: include 256QAM)

	Antenna configuration		
	FFS (DL): 
Alt. 1: 2Tx2Rx in DL, Cross-polarized 
Alt. 2: 2Tx1Rx in DL, Cross-polarized.
FFS (UL): 1Tx2Rx or 2Tx2Rx

	Channel code interleaving depth
	FFS: K Wi-Fi OFDM symbol

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

	CCA-ED
	-62dBm

	ACK Modeled
	Yes

	DL/UL Duplexing
	FFS:
Alt 1: DL and UL simulation
Alt 2: 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



Additional LAA system evaluation assumptions
Additional parameters and assumptions for LAA system assumptions are listed in Table 4.

[bookmark: _Ref399334075]Table 4 LAA system assumptions
	Parameters
	Value

	PCI planning for each NW
	Planned 

	Antenna configuration	
	2Tx2Rx in DL, Cross-polarized. 
FFS: 1Tx2Rx or 2Tx2Rx in UL

	Transmission schemes
	TM10, QPSK/16QAM/64QAM/(FFS: include 256QAM)

	Turbo code block interleaving depth
	Per LTE specs (1-14 LTE OFDM symbols dependent on MCS and PRB allocation)

	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





Summary of Company Inputs
In the following, we summarize the input from various companies on the evaluation assumptions that were discussed during the email discussion. The evaluation assumptions that have already been agreed are highlighted in green. The format used in the email discussion is replicated to capture all the inputs.
Layout (Indoor scenario)
[Huawei, HiSilicon, Panasonic] Alt. 2
[LG, Nokia Corporation, Nokia Networks, ZTE, Intel, Kyocera] Alt. 1, Unmanaged Wi-Fi optional
[Blackberry] Add Alt. 3 with higher node density, Add unmanaged Wi-Fi nodes
[ETRI,  Telecom Italia] Alt. 2 + Unmanaged Wi-Fi
[Cisco, Cablelabs, Broadcom] Add Alt. 3 with higher node density of 3000-5000 sq. ft. per AP, i.e., 13-22 nodes per operator, Add unmanaged Wi-Fi nodes especially for multi-carrier case.
[Cablelabs]: Static carrier selection for unmanaged Wi-Fi
[Samsung] Alt.2 with slight modification to define minimum and maximum distance between two closest nodes from two operators. (e.g. minimum distance 3m, maximum distance 10m). Cells/APs of each operator are located with small cell location in SCE scenario 3 as the center.
[Orange, CableLabs] Add unmanaged Wi-Fi nodes with high AP density for realistic coexistence study. We suggest 40 APs per floor
[ALU, ASB] Alt 1 preferred, or alternatively, Alt. 2 with nodes of operator 2 randomly distributed in the hallway with min distance of 3 m from operator 1’s nodes . Unmanaged Wi-Fi optional.
[Sony] Alt.2.  Include unmanaged WiFi. LTE-LAA UE and WiFi AP are co-located for [FFS=25%] of nodes to simulate LTE personal WiFi hotspot scenario.
[Ericsson] Alt. 2. Optional: 16 unmanaged Wi-Fi APs for Y > 1 (multiple carrier case). 
[CMCC] Alt. 2. If unmanaged Wi-Fi is agreed, suggest to use simplified modeling to reduce simulation burden
[Qualcomm] Unmanaged Wi-Fi optional

Layout (Outdoor scenario)
[Blackberry, Telecom Italia, Orange] Add unmanaged Wi-Fi nodes
[Broadcom] Increase eNB/AP density.
[Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, DOCOMO, Huawei, Hisilicon, Intel, Kyocera, LG]: Unmanaged Wi-Fi optional
[Sony] Include unmanaged WiFi. LTE-LAA UE and WiFi AP are co-located for [FFS=25%] of nodes to simulate LTE personal WiFi hotspot scenario.
[Ericsson, Intel] No unmanaged Wi-Fi for outdoor. 

Carrier frequency (Indoor scenario)
[Huawei, HiSilicon, ETRI, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, Fujitsu, Kyocera] 3.5 GHz
 
Carrier number
[DOCOMO, Huawei, HiSilicon, CATT, Sharp, Orange, Fujitsu] Propose new alternative on X and Y, which is Alt. 1 + {X=2, Y=1}.
[Blackberry] Add case with Y=1.
[ETRI, Orange] Alt. 1 + Alt. 3
[LG, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, Intel] Alt. 1, other alternatives optional
[Cisco, Cablelabs, Broadcom, Telecom Italia, ZTE, Sony, Kyocera] At least Alt. 3 as baseline.
[CMCC] Separate values for indoor and outdoor scenarios:
  indoor: X = 2; Y=1 as baseline, Y=X as optional; 
  outdoor: X = 4; Y=1 as baseline, Y=X as optional;
[Panasonic] Alt. 1, add another case with Y=1.
[Qualcomm] Alt. 1 as baseline
[LG] Alt.1 (X=Y=4) + {X=4, Y=2}.

Total BS and UE Tx Power (Indoor scenario)
[Nokia Corporation, Nokia Networks, Telecom Italia, Samsung, Fujitsu, Ericsson, CMCC, Kyocera, CATT] 18 dBm
[Cisco, Cablelabs, Broadcom] 24 dBm
[ALU, ASB] For the BS, 18 dBm per carrier to reflect the global regulations, but a higher value of 24 dBm can be optional.
[Huawei, Hisilicon] 18dBm for the BS. Add 30dBm as a second option to reflect regional regulations.

Total BS and UE Tx Power (Outdoor scenario)
[Nokia Corporation, Nokia Networks, Telecom Italia, Samsung, Fujitsu, Kyocera, CATT] 18 dBm
[Cisco, Cablelabs, Broadcom] 30 dBm
[ALU, ASB] For the BS, 18 dBm per carrier to reflect the global regulations, but a higher value of 24 dBm or 30 dBm can be optional.
[Huawei, Hisilicon] 18dBm for the BS. Add 30dBm as a second option to reflect regional regulations.
[CMCC] 27dBm for Ptotal per eNB
 
Distance-dependent path loss (Outdoor scenario)
[Nokia Corporation, Nokia Networks, LG, Cablelabs, Samsung, ALU, ASB, Huawei, Hisilicon, CMCC, Kyocera, Panasonic] Model only outdoor UEs for the outdoor scenario for coexistence evaluations (100% outdoor UEs)
 
Number of UEs (Indoor scenario)
[Huawei, HiSilicon] 10 UEs per small cell per operator regardless of node density.
[Cisco, Cablelabs, Broadcom] 40 - 120 Wi-Fi devices per AP in a 3000 sq. ft area
[Sharp] Nue UEs per small cell per operator regardless of node density, FFS Nue.
[ALU, ASB, Kyocera] follow the assumption in SCE WI, 5 or 10 UEs per small cell per operator
[Ericsson, Intel] 15 UEs per operator per available unlicensed channel. 
 
Number of UEs (Outdoor scenario)
[CATT, ALU, ASB] 60 UEs per operator per macro cell geographical area should only be for FTP model 3.
[Cablelabs] Supports Cisco’s recommendation (but Cisco’s recommendation seemed to be for indoor?) 
[Sharp] Nue UEs per macro cell per operator regardless of node density, FFS Nue.
[Huawei, HiSilicon] If all the UEs are associated to the small cells, it would be the same as indoor scenario that 10 UEs per small cell per operator regardless of node density.  
[Ericsson, Intel] 15 UEs per operator per available unlicensed channel. 
 
Traffic model (Indoor and Outdoor scenario)
[LG, Sharp, Samsung, Nokia Corporation, Nokia Networks, ZTE, Huawei, HiSilicon, Kyocera] FTP model 3 baseline with file size less than 0.5 MB. FTP 1 can be chosen as a company option.
[Cisco] Full buffer or FTP Model 1 with file sizes much larger than 2 MB; Consider bi-directional mixed traffic model (VoIP + Video) 
[Cablelabs] Full buffer. VoIP modeling (G711 or G729A) potentially only for the Wi-Fi network that is not replaced with LAA. 
[Broadcom] VoIP and video modeling for Wi-Fi network not replaced by LAA and FTP model for other Wi-Fi/LAA network. Full buffer or FTP model with large file sizes.
[ALU, ASB, DOCOMO, CATT] FTP model 1 or 3 can be chosen by companies. 0.5 MB file size is the baseline. A smaller size can be further considered.
[Sony] FTP, VoIP and video modelling. Full buffer not required.
[Huawei, HiSilicon, CMCC]: Full buffer and VOIP service could be approximately modeled by FTP traffic model with different file size and arriving rate. There is no need for additional models.
[CMCC] FTP Model 1 as baseline, FTP Model 3 as alternative. Larger file size, e.g., 2MB, can be added for evaluation of heavier load case.
[Intel] We propose the following mixed traffic model.
-   ‘Wi-Fi (operator1) + Wi-Fi(operator2)’ and ‘Wi-Fi(operator1) + LAA(operator2)’
o   Wi-Fi of operator 1: X VoIP users per AP + Y FTP users per unlicensed carrier per building (indoor) or per cluster (outdoor). Our proposal is X = 2 and Y = 15.
o   Wi-Fi or LAA of operator 2: Y FTP users per unlicensed carrier and per building (indoor) or per cluster (outdoor). Proposed Y = 15.
-   ‘LAA(operator1) + LAA(operator2)’
o   We are fine with both of the following options
§  Option 1: ‘FTP only’ for both operators
§  Option 2:
•         Operator 1: X VoIP users per eNB + Y FTP users per unlicensed carrier and per building (indoor) or per cluster (outdoor). Our proposal is X = 2 and Y = 15.
•         Operator 2: Y FTP users per unlicensed carrier and per building (indoor) or per cluster (outdoor). Proposed Y = 15.  
-    Traffic model
o   FTP model 3: file size = 0.5 MB (we are open to other values) with various mean inter arrival times (lambda) that control the system load.
o   VoIP: G729A proposed by Cablelabs
 
Minimum distance (Indoor scenario)
[Huawei, HiSilicon] Inter-operator node minimum distance 10m
[Samsung] If Alt-2 for indoor cell layout is agreed, 3m and 10m could be minimum and maximum distance between inter-operator nodes, respectively.
[ALU, ASB] Open for a min distance larger than 3m. 
[Sony] Minimum distance between and LTE-LAA UE and a WiFi AP is 0m for [FFS=25%] of LTE-LAA UEs to simulate LTE personal WiFi hotspot scenario.
[CMCC] 3m as minimum distance for inter-operator nodes.
[Intel] Support Alt. 1, hence no issue on the distance between APs/eNBs.
[Cisco] This parameter cannot be decided in isolation as it is tied to the AP placement inside the single floor (where we suggest a significantly higher density relative to 4 AP/operator). Also, the minimum distance between AP belonging to different operators should be non zero.
 
Minimum distance (Outdoor scenario)
[DOCOMO, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, Huawei, HiSilicon, CMCC, Intel, CATT, LG] 10 m can be considered for the minimum distance between inter-operator cells.
[LG, Cablelabs] 3 m for inter-operator nodes
[Samsung] Based on the minimum distance for UMi pathloss, 10m is reasonable for the minimum distance between inter-operator nodes
[Sony] Minimum distance between and LTE-LAA UE and a WiFi AP is 0m for [FFS=25%] of LTE-LAA UEs to simulate LTE personal WiFi hotspot scenario.

UE Bandwidth (Indoor and Outdoor scenario)
[Huawei, HiSilicon, Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, Kyocera, CATT, LG] 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.
[Blackberry] Consider more than 1 20 MHz carrier.
[Cisco, Cablelabs] Consider at least 2 20 MHz and up to 4 20 MHz carriers for Wi-Fi.
[Broadcom] 4 20 MHz carriers for Wi-Fi network not replaced by LAA, 1 20 MHz carrier for the other Wi-Fi/LAA network.
[Sharp, Qualcomm] 20 MHz + licensed for LAA, 20 MHz for WiFi. 
[Samsung] Current UE bandwidth assumption seems reasonable since licensed band could be one of tools for co-existence. However, our concern is that based on different CA scheduler design for each company, performance might not be converged. So, we may need to further discussion on UE bandwidth assumption for more aligned results between company.
[CMCC] Choose one of the following two options:
a)        Option1: Same number of UEs for both LAA and WIFI. For LAA, the PDSCH of UE can only be transmitted on unlicensed carrier (e,g,, 20MHz for both LAA and WIFI);
b)        Option2: Number of UEs for LAA is larger than WIFI. For LAA, the PDSCH of UE can be transmitted by both licensed and unlicensed carriers, and the load ratio needs to be clarified in the simulation. (e.g., 30MHz for LAA UE, 20MHz for WIFI, with number of users of LAA > WIFI)
  FFS: number of UEs for LAA and WIFI. (One possible solution is to consider number of UEs for LAA double times of that of WIFI.)
We believe Option2 is a more reasonable and realistic assumption than Option1. However, considering the simplification of simulation, Opion1 is also acceptable.
[Intel] In principle, agree with Huawei, HiSilicon, Nokia Corporation, Nokia Networks, ALU, ASB, and ZTE. However, ‘the percentage of traffic offloading’ is not clear to us. We believe dynamic scheduling of licensed and unlicensed bands should be assumed, i.e., the queue size of the shared buffer for each UE is updated according to dynamic (sub-frame based) scheduling decision based on the proportional fairness metric. 
[Panasonic] For a dense deployment, evaluation of 20 MHz can be sufficient.
[Qualcomm] Assumptions on the scheduling algorithm may be stated along with the simulation results

Cell selection criteria
[DOCOMO] Pathloss based coverage definition (e.g., UE is in coverage of the small cell if pathloss to the small cell < yy dB, otherwise the UE is associated with macro cell). Wi-Fi link level simulation with lowest MCS can provide information for appropriate value of the pathloss threshold (yy dB). Also fine with RSRP(-like)-based since the Tx power (in addition to the pathloss) should be taken into account for the coverage.
[Intel] Same view as DOCOMO for Wi-Fi coverage. RSRP based cell association should be ok for both indoor and outdoor scenarios as long as all the users are within the coverage (i.e., Wi-Fi coverage). Once it is guaranteed that all the Wi-Fi users are within the Wi-Fi coverage, reuse the same positions and large scale channel parameters (e.g., shadowing, LOS) for the LAA that replaces the Wi-Fi, given that the LAA coverage should not be less than the Wi-Fi coverage.  
[Samsung] RSRP+bias. The bias could be chosen so that X% of UEs is associated with small cell (e.g. X: 70% or 80%).
[ALU, ASB] For outdoor, if we want to make sure the exact same UEs are served by LAA and WiFi for fair comparison, the proposal from Docomo of using the same pathloss threshold for both LAA and WiFi would be an easy solution. We would need to agree on the value of the pathloss threshold. But in our view this may not be essential. In reality, the coverage of LAA and WiFi can be different, so the UEs served by the LAA eNB and WiFi AP can be different. So it would make sense to have independent criterion for cell selection for LAA and WiFi.
For indoor, it can be simply based on RSRP.
[Huawei, HiSilicon, Panasonic]:  If all the UEs are dropped within a small cell cluster (as proposed below), it does not need to consider the UE association ratio to the macro eNB. Thus it is proposed to use RSRP based cell selection criteria.
[LG] As commented by CMCC, it should be first discussed how we use macro cell, licensed band pico cell and unlicensed band pico cell in cell association.
 
UE dropping for each network (Outdoor scenario)
[Nokia Corporation, Nokia Networks, Huawei, HiSilicon, DOCOMO, Kyocera, Panasonic]: Change 2/3 of UEs to 100% of UEs being randomly dropped within a cluster.
[Sony] [FFS=25%] of LTE-LAA UEs are dropped on top of WiFi APs to simulate LTE personal WiFi hotspot scenario. Other UEs [FFS=75%] are randomly dropped.
 
Network synchronization (Indoor and Outdoor scenario)
[ETRI, Orange, LG] Both Alt. 1 and Alt. 2
[LG, Cablelabs] Alt. 2
[Cisco, Broadcom, Telecom Italia] Alt. 2, Alt. 1 optional
[Nokia Corporation, Nokia Networks, ZTE, Huawei, HiSilicon, Intel, CATT] Alt. 1
[ALU, ASB] Alt 1 or Alt 2, left to companies to decide. 
[CMCC] Simulate sync nodes for both intra-operator and inter-operator at the first step. Async simulation can be conducted when an agreed simulation methodology is reached.
[Fujitsu] If TDD is assumed for F2, then Alt 1; otherwise Alt2.
[Ericsson, LG] As a compromise, Alt. 1 for outdoor and Alt. 2 for indoor.
[Kyocera] Alt. 1, Alt. 2 optional

Performance metrics (Indoor and Outdoor scenarios)
[Huawei, HiSilicon, Sony] Include dropped packets 
Option 1: Add SCT (served cell throughput) as another performance metric;
Option 2: All the packets (including those successfully received and those not successfully received until the end of simulation) are taken into UPT calculation. The UPT=0 for the packets that are not successfully received until the end of simulation.
[CATT] Include dropped packets
Option 3: Packet dropping rate can also be reported. As we did in other studies, a packet can be dropped if the latency is longer than X seconds (X=8 for 0.5Mbyte packet, X=32 for 2Mbyte packet)
[Cisco, Broadcom] Latency CDF and # STA/LAA-UE whose 98% delay > 50 ms (voice) and > 100 ms (video); capture performance fairness
[Cablelabs] Latency CDF and #STA whose 98% delay> 50 ms (voice). Fairness metric: TXOP probability of success.
[Sharp] Fairness is not well defined yet. If air time share is important we should compare the time that each system (i.e. WiFi BSS, LAA cell) occupies the channel, preventing other systems from using it (we should include empty frames, time between transmissions in WiFi, etc.).
[Samsung, Huawei, HiSilicon, Fujitsu] For clarification, at least from the current definition of latency, latency impact is already well captured in the UPT (e.g. latency = File size / UPT). So, current latency CDF seems duplication of UPT.
[CMCC] Both Option 1 and Option 2.
[Intel] For VoIP users, # STA/LAA-UE whose 98% delay > 50 ms and for FTP users, UPT.
 
Backhaul assumptions (indoor)
[Samsung] For clarification, backhaul assumption for indoor seems not necessary since macro layer is not modeled. Could you clarify the reason why non-ideal backhaul assumptions for indoor are needed? Is it intended for coordination between small cells of an operator?
[Nokia Corporation, Nokia Networks, Intel] Agree with Samsung – as the licensed small cell is the PCell for LAA operation, we don’t need to have any assumption on macro connectivity!
 
Antenna configuration (Wi-Fi and LAA)
[Huawei, HiSilicon, ETRI, LG, Fujitsu, Kyocera] 1Tx2Rx in DL for Wi-Fi and LAA
[Cisco] 4x4:3 for Wi-Fi
[Broadcom] 4x4:3 for Wi-Fi network not replaced by LAA, 2x2 for other Wi-Fi/LAA network
[Sharp] Ntx Tx x 2Rx, where Ntx is FFS.
[Samsung, CATT] 2Tx2Rx in DL for Wi-Fi and LAA
[Nokia Corporation, Nokia Networks, ZTE]: Multi-stream MIMO at least for Wi-Fi optional. 
[ALU, ASB, CMCC] Slight preference for 2x2 in DL, but open for further simplification.
[Qualcomm] 2Tx2Rx
 
MCS (Wi-Fi)
[Huawei, HiSilicon, CATT, LG, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, Fujitsu, Kyocera] No 256 QAM
[Cablelabs, Broadcom, Ericsson] 256 QAM
 
Channel code interleaving depth (Wi-Fi)
[DOCOMO, Sharp, Samsung, Huawei, HiSilicon, Fujitsu] In 802.11ac, our understanding is that BCC is mandatory and LDPC is optional. FEC scheme used as baseline should be clarified.
[Cablelabs, Broadcom] LDPC should be modeled
 
Frame aggregation (Wi-Fi)
[Cisco, Cablelabs, Broadcom, Intel] Model A-MPDU
[LG] We may need a clear understand on what is default behavior for WiFi and the significance of evaluating A-MPDU before making decision
 
MAC coordination (Wi-Fi)
[Cablelabs, Broadcom] Use EDCA for packets from a QoS enabled application.
[Sharp] This should be left pending until we have a clear idea of how LAA performs listen-before-talk and for how long it occupies the channel, as it may not be relevant for the co-existence study.
[Huawei, HiSilicon] We would agree with Sharp that the advanced MAC coordination mechanism does not provide much sights to coexistence study. Basic DCF mechanism should be sufficient for this study.
[LG] We may need a clear understand on what is default behavior for WiFi and the significance of evaluating EDCA before making decision

RTS/CTS (Wi-Fi)
[Cablelabs, Broadcom, Sony] Support modeling it.
[Samsung, ALU, ASB, DOCOMO, Huawei, HiSilicon, Kyocera, Panasonic] RTS/CTS as an optional
[Fujitsu] We would like to know how often WiFi devices perform RTS/CTS in real environment.
[Intel] Simulate both of the cases w/ and w/o RTS/CTS.
 
DL/UL duplexing (Wi-Fi)
[LG, Cablelabs, Cisco] DL/UL for Wi-Fi network not replaced by LAA, DL-only for other Wi-Fi/LAA network.
[Huawei, HiSilicon, CATT] DL-only transmission for all the Wi-Fi and LAA evaluation in the coexistence study. 
[Fujitsu] At least Ack should be simulated for Wi-Fi, even in the case of DL-only transmission.
[Ericsson] DL/UL or DL only for both networks. 
 
Rate control (Wi-Fi)
[LG, Huawei, HiSilicon, Intel] To be decided by each company; should state assumption when reporting results
 
Channel selection (Wi-Fi)
[LG, Nokia Corporation, Nokia Networks, ALU, ASB, DOCOMO, Huawei, HiSilicon] Up to each company; should state assumption when reporting results
 
MCS (LAA)
[Huawei, HiSilicon, CATT, LG, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, CMCC, Fujitsu] No 256 QAM
[Ericsson] 256 QAM preferred. MCS assumption on 256QAM should be the same for LAA and Wi-Fi.
 
CCA-ED (LAA)
[LG, Nokia Corporation, Nokia Networks, DOCOMO, Huawei, HiSilicon, CMCC, Fujitsu] Up to each company; should state assumption when reporting results
 
Channel selection (LAA)
[LG, Sharp, Nokia Corporation, Nokia Networks, ALU, ASB, DOCOMO, Huawei, HiSilicon, CMCC, Kyocera, Qualcomm] Up to each company; should state assumption when reporting results

Status on Key Parameters
In this section, the inputs from various companies are synthesized and presented in a different format in terms of support for the specific alternatives on some of the key evaluation assumption parameters. The purpose is to facilitate further discussion at RAN1#79 based on the inputs from the email discussion.
Layout (Indoor)
· Alt. 1: LG, Nokia, Nokia networks, ZTE, Intel, Kyocera
· Alt. 2: HW, HiSi, Panasonic, ETRI, Telecom Italia, Samsung, ALU, ASB, Sony, Ericsson, CMCC
· Alt. 2.1 (min and max distance for inter-operator nodes): Samsung
· Alt. 2.2 (Operator 2 nodes randomly distributed with min distance of 3 from operator 1 nodes): ALU, ASB
· Alt. 3 (13-22 nodes per operator): Cisco, Cablelabs, Broadcom
· Unmanaged Wi-Fi:
· Optional: LG, Nokia Corporation, Nokia Networks, ZTE, Intel, Kyocera, ALU, ASB, Ericsson, Qualcomm
· Yes: Blackberry, ETRI, Telecom Italia, Cisco, Cablelabs, Broadcom, Orange, Sony

Layout (Outdoor)
· Current text (X small cells per operator, uniformly random dropping within cluster area)
· Co-located LAA UE and Wi-Fi AP for [FFS=25%] nodes: Sony
· Unmanaged Wi-Fi:
· Optional: LG, Nokia Corporation, Nokia Networks, ALU, ASB, ZTE, DOCOMO, Huawei, Hisilicon, Intel, Kyocera
· Yes: Blackberry, Telecom Italia, Orange, Sony
· No: Ericsson, Intel

Carrier number & Number of UEs
· Carrier number:
· Alt. 1 (X=Y=4): 
· Yes: DOCOMO, Huawei, HiSilicon, CATT, Sharp, Orange, Fujitsu, ETRI, Orange, LG, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, Intel, Qualcomm, Panasonic
· Optional: CMCC
· Alt. 3.* (Y=1): 
· Yes: Panasonic, Blackberry, ETRI, Orange, CMCC, DOCOMO, Huawei, HiSilicon, CATT, Sharp, Orange, Fujitsu, Cisco, Cablelabs, Broadcom, Telecom Italia, ZTE, Sony, Kyocera, CMCC
· Alt. 3 (X = 4, Y=1): ETRI, Orange, Cisco, Cablelabs, Broadcom, Telecom Italia, ZTE, Sony, Kyocera, CMCC (Outdoor)
· Alt. 3.1 (X = 2, Y=1): DOCOMO, Huawei, HiSilicon, CATT, Sharp, Orange, Fujitsu, CMCC (Indoor)
· Optional: LG, Samsung, Nokia Corporation, Nokia Networks, ALU, ASB, Intel
· Alt. 5 (X=4, Y=2): LG

· Number of UEs
· N UEs per node per operator: Huawei, HiSilicon, Sharp, ALU, ASB, Kyocera
· N=10: Huawei, HiSilicon, ALU, ASB, Kyocera
· N=5: ALU, ASB, Kyocera
· 40-120 UEs per node per 3000 sq. ft.: Cisco, Cablelabs, Broadcom
· 15 UEs per operator per channel: Ericsson, Intel
· 60 UEs per operator per macro cell for outdoor for FTP model: CATT, ALU, ASB

Total BS and UE Tx power
· Indoor:
· 18 dBm: Nokia Corporation, Nokia Networks, Telecom Italia, Samsung, Fujitsu, Ericsson, CMCC, Kyocera, CATT
· 24 dBm: 
· Yes: Cisco, Cablelabs, Broadcom
· Optional: ALU, ASB
· 30 dBm:
· Optional: Huawei, HiSilicon
· Outdoor:
· 18 dBm: Nokia Corporation, Nokia Networks, Telecom Italia, Samsung, Fujitsu, Kyocera, CATT
· 30 dBm:
· Yes: Cisco, Cablelabs, Broadcom
· Optional: Huawei, HiSilicon
· 27 dBm: CMCC

Traffic Model – FTP file sizes
· FTP model 3 file sizes:
· 2 MB: CMCC
· < 0.5 MB: 
· Yes: LG, Sharp, Samsung, Nokia Corporation, Nokia Networks, ZTE, Huawei, HiSilicon, Kyocera
· Optional: ALU, ASB, DOCOMO, CATT
· 0.5 MB: ALU, ASB, DOCOMO, CATT
· FTP model 1 file sizes:
· > 2MB: Cisco
·  2MB: CMCC
· < 0.5 MB: 
· Optional: ALU, ASB, DOCOMO, CATT
· 0.5 MB: ALU, ASB, DOCOMO, CATT

Traffic Model – Other models
· Full buffer: 
· Yes: Cablelabs
· Optional (instead of FTP model with large file size): Cisco, Broadcom
· No: Huawei, HiSilicon, CMCC, Ericsson
· VoIP: 
· Yes: Cisco, Cablelabs (G711 or G729A), Broadcom, Sony
· For Wi-Fi network not replaced by LAA: Cablelabs, Broadcom
· Video:
· Yes: Sony, Cisco
· No: Huawei, HiSilicon, CMCC
· Mixed (across users, i.e., each user has only one traffic model):
· Yes: Cisco (VoIP + Video)
· Optional: Intel (VoIP + FTP for network not replaced by LAA)
· No: Huawei, HiSilicon, CMCC
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