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1. Introduction
The first simulation assumptions for studying Licensed Assisted Access using LTE (LAA) on unlicensed spectrum [1] were agreed in the RAN1#78bis meeting and over the RAN1 email reflector [2]. In this contribution we discuss the remaining open items for the simulation assumptions. We especially focus on assumptions for co-existence simulations between LAA and Wi-Fi. 

2. Discussion
On the RAN1 email reflector the following LAA simulation assumptions (among others) were discussed but not decided yet that we discuss here in detail: 

· Antenna configuration, aka SU-MIMO support (for Wi-Fi and LAA)

· 256 QAM (for Wi-Fi and LAA)
· Unmanaged Wi-Fi

As co-existence simulations between LAA and Wi-Fi are the most critical and urgent ones in terms of SI focus, we discuss these open simulation assumptions especially from the co-existence study point of view and whether these remaining assumptions make any difference when validating that LAA does not impact Wi-Fi services more than an additional Wi-Fi network operating on the same carrier. 
Antenna configuration/SU-MIMO support (Wi-Fi and LAA) 

SU-MIMO support in the simulations is expected to make a difference especially in user throughputs for both LAA and Wi-Fi users, which are in good SNIR conditions. Increased user throughputs will naturally also increase the total cell throughputs and thus, capacity. While SU-MIMO support is important for investigating or comparing the absolute performance figures of LAA and Wi-Fi, we see that SU-MIMO support in the simulations is less important when studying LAA and Wi-Fi co-existence. 
In the co-existence studies and simulations it is important to understand relative performance impacts of another interfering Wi-Fi or LAA network on the Wi-Fi network under investigations in order to ensure that the study item objective of “LAA should not impact Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier” is validated. It is our understanding that the number of supported MIMO streams should not really effect on the co-existence performance in case the same SU-MIMO support assumptions are to be applied for LAA and Wi-Fi. Instead in these co-existence simulations it is just critical to keep the assumptions aligned between Wi-Fi and LAA in order to obtain comparable simulation results. 
Also it is not totally clear to us whether it is possible to obtain comparable simulation results between the companies for Wi-Fi with SU-MIMO. Also according to our understanding recently no common simulation campaigns or studies using SU-MIMO with Wi-Fi have been done for the purposes of Wi-Fi standardization work as the focus in IEEE had been more on MU-MIMO operation, which make the simulation alignment between the companies more difficult. Moreover, SU-MIMO support in Wi-Fi terminals is an optional capability. Therefore, we suggest that SU-MIMO would be optional in the co-existence simulations. 
On the other hand, in order to make sure that faster transmission rates available through SU-MIMO do not have a different impact on the generated interference depending on the RATs, we suggest that if SU-MIMO is used in the simulations, it is to be supported for both the systems (LAA and Wi-Fi) and all networks or none of them.
Proposal 1: SU-MIMO support is optional in the co-existence simulations between LAA and Wi-Fi. 
Proposal 2: The same maximum number of SU-MIMO streams is to be used in simulations for both the systems (LAA and Wi-Fi) and all networks in case a company performs evaluations including the optional SU-MIMO support.
256 QAM
It has been proposed that 256 QAM should be also assumed for LAA although 256QAM specifications are just under development in Release 12. 
For Wi-Fi 256QAM had already earlier been introduced in IEEE standards though its support in Wi-Fi devices is optional. Like SU-MIMO support also 256QAM will increase user throughput for users in good SNIR conditions. However, we do not expect 256 QAM will impact the actual co-existence performance between LAA and Wi-Fi and therefore, we propose that 256 QAM should be optional in the co-existence simulations. 
Proposal 3: 256 QAM is optional in the co-existence simulations between LAA and Wi-Fi.
Proposal 4: 256QAM support is to be used in simulations for both the systems (LAA and Wi-Fi) and all networks in case a company performs evaluations including the optional 256QAM support.

Unmanaged Wi-Fi

Some companies have proposed unmanaged Wi-FIs to be included to the LAA simulations. We do not see that the support of unmanaged Wi-Fi nodes in the simulations is important when investigating LAA-Wi-Fi co-existence. 
Unmanaged Wi-Fi nodes are expected to impact the coordinated Wi-Fi network performance especially if Wi-Fi network and unmanaged Wi-Fi nodes are deployed on the same overlapping channels. However, with good network setup and coordination (i.e. carrier selection) the Wi-Fi network could be deployed on different channel than unmanaged Wi-Fi nodes in given areas. 
Furthermore, when investigating the impact of LAA on Wi-Fi network these unmanaged Wi-Fi nodes already impact the performance of Wi-Fi network, which should anyway be used as a reference performance when evaluating LAA impact on the Wi-Fi network. However, it is our understanding that managed and unmanaged Wi-Fi nodes and their impacts on each other have not been simulated in the Wi-Fi related standardization studies either and therefore simulation alignment between the companies may be difficult. 
Therefore we do not see that support of unmanaged Wi-Fi nodes are needed for evaluating LAA – Wi-Fi performance, though unmanaged Wi-Fi nodes could be optionally used in the simulations if there is interest to evaluate the absolute Wi-Fi and/or LAA performance when unmanaged Wi-Fi nodes are present. 
Proposal 5: Unmanaged Wi-Fi nodes are not used in the LAA – Wi-Fi co-existence simulations but they may optionally be included into the simulations where absolute Wi-Fi and/or LAA performance is evaluated. 

3. Simulation Assumption Summary
In this section we summarize our view on the remaining open items in the simulation assumptions which have not yet been agreed in the email discussion [2]: 
	Layout (Indoor scenario)
	We prefer Alt. 1, but in principle do not see any issue with Alt. 2 either 

	Layout (outdoor scenario)
	X=4 
(X = small cells per operator per cluster area)

	Carrier number
	Y=4 and Y= 1 baseline, other alternatives optional
(Y = number of carriers to be shared between two operators)

	Total BS and UE Tx Power on unlicensed band (Indoor and outdoor scenario)
	18 dBm, higher TX powers may be considered optionally

	Number of UEs (Indoor scenario)
	Y x N UEs per operator per macro cell area (FTP Model 3);
Varying number of UEs depending on arrival rate and file size (FTP Model 1)

	Number of UEs (Outdoor scenario)
	Y x 15 UEs per operator per macro cell area (FTP Model 3);
Varying number of UEs depending on arrival rate and file size (FTP Model 1)

	Traffic model (Indoor and Outdoor scenario)
	FTP model 3 as baseline with file size less than (or equal to) 0.5 MB. FTP 1 can also be chosen as a company option

	Minimum distance (Indoor and Outdoor scenario)
	10 m can be considered for the minimum distance between inter-operator cells

	UE Bandwidth (Indoor and Outdoor scenario)
	LAA: 10MHz licensed band and 20MHz unlicensed band
Wi-Fi: 20MHz unlicensed band 
the percentage of traffic offloading for LAA (amount of data transmitted via unlicensed carrier) is up to individual implementation and can be provided with the evaluation results

	Cell selection criteria
	RSRP baseline

	Network synchronization (Indoor and Outdoor scenario)
	Alt. 1, i.e. nodes of an operator are synchronized and time-aligned

	Performance metrics (Indoor and Outdoor scenarios)
	UPT and latency CDFs as baseline, additional performance metrics may also be provided as company option

	RTS/CTS (Wi-Fi)
	No RTS/CTS is the baseline assumption

	DL/UL duplexing (Wi-Fi)
	DL-only for LAA (at least to start with)

DL/UL for Wi-Fi network: STAs transmitting in UL and STAs receiving in DL are generated independently and use same traffic model but with different configuration (i.e. arrival rate and/or file size). The assumed UL/DL traffic ratio should be provided with the evaluation results


Table 1 – List of remaining open simulation assumption/methodologies issues and proposed way forward
4. Conclusions 
In this contribution we have discussed some of the remaining open simulation assumptions for studying Licensed Assisted Access using LTE (LAA) on unlicensed spectrum and especially co-existence between LAA and Wi-Fi when sharing the same unlicensed channel. Based on the discussion we propose the following;

· Proposal 1: SU-MIMO support is optional in the co-existence simulations between LAA and Wi-Fi. 

· Proposal 2: The same maximum number of SU-MIMO streams is to be used in simulations for both the systems (LAA and Wi-Fi) and all networks in case a company performs evaluations including the optional SU-MIMO support.

· Proposal 3: 256 QAM is optional in the co-existence simulations between LAA and Wi-Fi.

· Proposal 4: 256QAM support is to be used in simulations for both the systems (LAA and Wi-Fi) and all networks in case a company performs evaluations including the optional 256QAM support.

· Proposal 5: Unmanaged Wi-Fi nodes are not used in the LAA – Wi-Fi co-existence simulations but they may optionally be included into the simulations where absolute Wi-Fi and/or LAA performance is evaluated.
Beside these proposals, we give our input on other remaining simulation parameters in Table 1 of Section 3. 
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