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1. Introduction
[bookmark: _Toc400748777]In RAN1 #79, the detailed evaluation assumptions and methodologies for LAA were summarized in [1]. This meeting intends to:  
· Identify additional details of the evaluation methodology especially for both UL and DL transmission in unlicensed spectrum
In this contribution, we present our views on the additional details of evaluation assumptions and methodologies on DL/UL duplexing, UL channel sensing and traffic model.

2. DL/UL Duplexing
As mentioned in LAA SID [2], LAA operating in unlicensed spectrum is either DL-only or contains UL and DL. To reduce the evaluation complexity, DL-only transmission for both Wi-Fi and LAA operators is regarded as the starting point for coexistence evaluation, and this requires UL ACK frame modelling in Wi-Fi.  
To further consider LAA with DL and UL, DL and UL traffic can be carried on the unlicensed carrier for both Wi-Fi and LAA operators. In SCE as discussed in Rel-12, the DL and UL traffic are modelled independently although in practice traffic in one direction is often associated with the traffic in the other direction (e.g. requests for web pages in the UL being followed by their delivery in the DL). Following the same principle, for the coexistence evaluation, DL and UL traffic can be modelled independently for both Wi-Fi and LAA operators on the unlicensed spectrum. Note that although DL and UL traffic are generated independently, the same traffic model but with different configuration parameters (i.e. arrival rate and/or file size) can be allowed. In addition, the DL/UL traffic load should be clearly indicated when the evaluation results are provided.  
Proposal 1: For coexistence evaluation with DL and UL, DL and UL traffic are modelled independently for both Wi-Fi and LAA operators on the unlicensed spectrum. The same traffic model but with different parameter configurations (i.e. arrival rate and/or file size) is allowed.

For fair coexistence evaluation with Wi-Fi, the agreed approach is that LAA in the Wi-Fi/LAA coexistence case would replace one Wi-Fi network in the Wi-Fi/Wi-Fi coexistence case for the UEs served by one of the Wi-Fi operators. Since the intention is to evaluate the performance with the presence of both DL and UL traffic, it makes sense for all the networks to have both DL and UL traffic, and the LAA network and the Wi-Fi network being replaced have the same DL and UL traffic load.
Proposal 2: For DL and UL coexistence evaluation with Wi-Fi, all the networks have both DL and UL. LAA in the LAA/Wi-Fi coexistence case replaces Wi-Fi in the LAA/Wi-Fi coexistence case with the same DL and UL traffic as the replaced Wi-Fi network.

Similarly, for the LAA/LAA coexistence scenario with DL and UL, we should evaluate the case where both LAA operators have DL and UL traffic. 
Proposal 3: For LAA/LAA coexistence evaluation with DL and UL, LAA(UL+DL)+  LAA(UL+DL) is evaluated.

3. UL LBT
As required by regulations for certain regions, e.g. Europe, carrier sensing should be performed at the transmitter side before any transmission on unlicensed spectrum, in order to achieve sufficient co-existence between multiple systems. For LAA UL, LBT needs to be evaluated, where the carrier sensing is performed at the UE side before its transmission. 
According to regulations in [3], 99% of the transmitted signal power should be spread across at least 80% of the channel bandwidth. It is easy for LAA DL to meet the requirements as the eNB generally occupies the whole band during its transmission. However for uplink transmission, each UE generally occupies partial channel bandwidth in LTE, which may not fully comply with the regulation requirements. Hence, the regulation compliant UL scheduling should be discussed further. 
Proposal 4: It should be discussed further what solution is used in the simulation to satisfy the European regulatory requirement on channel bandwidth occupancy.

There are different options for the UL/DL frame structure design and it could be based on either FBE or LBE. Each company should provide the corresponding frame structure design along with the simulation results. 

Proposal 5: The selected UL/DL frame structure should be described with the evaluation results.

4. Traffic model
In the RAN1#79 meeting, FTP traffic model 1 and traffic model 3 were agreed for LAA evaluation, and, the file size for FTP models is 0.5 MB. 
In unlicensed spectrum, aperiodic and unpredictable interference can occur, which is very different from licensed spectrum. The interference fluctuations could result in high packet error probability, especially with large file sizes. As the file dropping rate has a large impact on system performance, e.g. buffer occupancy and UPT, it is necessary to evaluate performance with a smaller file size so as to better observe and analyse the LBT mechanism and effect of interference fluctuations. Therefore, we propose that a 0.1MB file size should be considered in addition to 0.5 MB for coexistence evaluations. 
Proposal 6: A smaller file size (e.g. 0.1MB) should be considered besides 0.5 MB for the coexistence evaluations.

5. Other Simulation Assumptions
Besides the agreed simulation assumption in [1], the following detailed simulation parameters are proposed for both DL and UL transmission as shown in Table 2. 
Table 2: Additional Simulation Assumptions for LAA-LTE UL
	Parameter
	Value

	Uplink transmission scheme
	1Tx2Rx in UL

	Uplink Power control for LAA
	· Fractional power control (FPC) as defined in LTE
· FPC parameters :
Baseline:  P0 = -106dBm,  alpha = 1.0
Other:  FFS
Open-loop cower control for baseline, closed-loop power control is optional

	Uplink receiver type
	Maximal Ratio Combining (MRC)

	Uplink Link adaptation
	Up to each company; should state assumption when reporting results

	Uplink scheduler
	Up to each company; should state assumption when reporting results

	Uplink HARQ
	Up to each company; should state assumption when reporting results

	TDD Configuration Pattern
	Up to each company; should state assumption when reporting results

	UL Signal Overhead
	DMRS and SRS are carried on unlicensed bands. If any additional overhead is assumed, it should be stated.

	File Size for FTP Traffic model
	0.1MB, 0.5 MB


Proposal 7: Adopt the simulation assumptions shown in Table 2 for DL and UL transmission on unlicensed spectrum.

6. Conclusions
[bookmark: _GoBack]In this contribution we shared our views on some of the detailed simulation assumptions and methodologies for both DL and UL transmission on unlicensed spectrum. The proposals are as follows:
Proposal 1: For coexistence evaluation with DL and UL, DL and UL traffic are modelled independently for both Wi-Fi and LAA operators on the unlicensed spectrum. The same traffic model but with different parameter configurations (i.e. arrival rate and/or file size) is allowed.
Proposal 2: For DL and UL coexistence evaluation with Wi-Fi, all the networks have both DL and UL. LAA in the LAA/Wi-Fi coexistence case replaces Wi-Fi in the LAA/Wi-Fi coexistence case with the same DL and UL traffic as the replaced Wi-Fi network.
Proposal 3: For LAA/LAA coexistence evaluation with DL and UL, LAA(UL+DL)+  LAA(UL+DL) is evaluated.
Proposal 4: It should be discussed further what solution is used in the simulation to satisfy the European regulatory requirement on channel bandwidth occupancy.
Proposal 5: The selected UL/DL frame structure should be described with the evaluation results.
Proposal 6: A smaller file size (e.g. 0.1MB) should be considered besides 0.5 MB for the coexistence evaluations.
Proposal 7: Adopt the simulation assumptions shown in Table 2 for both DL and UL transmission on unlicensed spectrum.
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