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1	Introduction
In Scenario and Requirements document for next generation access technologies [2], some guidelines are proposed for three different usage scenarios. Scenario specific parameters are defined for carrier frequency, channel bandwidth and network layout. In this document we are discussing simulations related parameters for link and system evaluation purposes. These include assumptions for BS / UE Tx power, channel model etc. These guide lines can be used to define basic parameters for each five deployment scenarios defined in [2].
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this chapter general link and system simulation related assumptions are discussed. In each topic separate proposals are suggested to be considered in next phase of system evaluations.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]2.1	Channel model
The channel models are being defined in a separate study item [4]. The general guideline is to follow the deployment scenarios captured in [2]
2.2	Channel bandwidth
The given aggregated bandwidth assumptions in [2] are providing good information of total bandwidth for each simulation scenarios, and what is to needed for final performance evaluation of the designed system. However, it is proposed that additionally minimum simulation bandwidth would be 10MHz or 20MHz for below 6GHz carrier frequencies with carrier aggregation (if applicable). Larger bandwidth is suggested for above 6GHz carrier frequencies due typically larger available system bandwidth. Our proposal is to use e.g. 100MHz, 500MHz or 1GHz bandwidth for simulations above 6GHz carrier frequency with carrier aggregation. Non-carrier aggregated carrier frequencies are simulated with a single bandwidth.
Proposal 1: For link or system evaluations bandwidth of below 6GHz carrier frequency cases are defined of multiple of 20MHz with carrier aggregation. Moreover multiple of e.g. 100MHz, 500MHz or 1GHz bandwidths are used above 6GHz carrier frequency cases with carrier aggregation.  
2.3	Inter site distance
The homogenous networks at higher carrier frequencies around 30GHz are requiring special attention to ISD. Due to higher propagation loss in these carrier frequencies a lower ISD is required than in carrier frequencies at 2GHz and below. A possible problem is seen if 80% of UEs are located in indoor and BS is located in outdoor.
The heterogeneous networks could have larger ISD if coverage could be provided to cell edge users. Thus the ISD range can be relaxed by this manner. In certain scenarios (e.g. 30GHz carrier frequency) link connections could be limited to LOS connections for cell edge users due propagation loss.    
Proposal 2: Additional ISDs into defined deployment scenarios [2] should be possible to introduce e.g. for higher carrier frequencies on need basis. 
2.4	Antenna assumptions
The antenna modelling is recommended to follow the corresponding 3GPP Rel.13 deployment and scenario assumptions given in [5] and updated in [6]. For example, the UE antenna height is 1.5m with an additional 3m for each floor if the UE is located in a multi-floor building. BS antenna heights of 10m and 25m are used for Urban micro and Urban macro respectively. The parameters and antenna array modeling in [5] and [6] should be used as the starting point. Furthermore, in Table 1 and Table we are presenting our proposal for base station and UE antenna configurations. These antenna configurations are proposed to be used for new radio performance evaluations. Antenna assumptions for channel model calibrations defined in above 6GHz channel model agenda item separately. Any necessary additions or modifications to these antenna modelling assumptions in addition to [6] should be discussed further e.g. in e-mails discussion.

Table 1. Base station antenna assumptions for performance simulations.
	Base station antenna parameters
	Option 1
	Option 2

	Panel size
	Mg=2, Ng=2
	Mg=1, Ng=1

	Antennas per panel
	M=8, N=4, P=2 
(dH=dV=0.5 wavelength)
	M=8, N=16, P=2 
(dH=dV=0.5 wavelength)

	Element pattern and gains
	Follow TR36.873
	Follow TR36.873



In UE side it is suggested to have a single panel (Option 1 in Table 2) and propose optionally multi-panel in UE (Option 2). For multi-panel UE case UE pointing problem needs to be discussed further.

Table 2. UE antenna assumptions for performance simulations.
	UE antenna parameters
	Option 1
	Option 2

	Panel size
	-
	Mg=2, Ng=2, 2 panels pointing into opposite directions

	Antennas per panel
	2 antennas cross-pol, 
omni-directional patterns
	M=4, N=4, P=2 
(dH=dV=0.5 wavelength)

	Element pattern and gains
	Follow TR36.873
	Follow TR36.873


  
  
Proposal 3: For various antenna-related parameters such as UE/BTS height, antenna array configuration, and antenna element patterns, reuse the assumptions from [5] and [6] as the starting point. For performance evaluations additional antenna configurations is presented in Table 1 for BTS side and Table 2 for UE side. 
2.5	Traffic model
The proposed full buffer traffic assumption in [2] is suitable for calibration simulations and for specific KPI evaluations for ITU-R submission. This traffic model provides a good comparison against defined KPIs and existing link and system evaluations e.g. in LTE. A separate agreement is needed for other traffic models such as finite buffer traffic model in the phase after the calibration phase. Good candidates are FTP model 1 and 3 type of traffic models. 
Proposal 4: Use full buffer traffic model assumptions for calibration phase in system evaluations. After calibration phase a finite buffer model is required for study phase evaluations. Proposed traffic model candidates are FTP model 1 and 3.
2.6	Receiver assumptions
Receiver modeling should have a baseline assumption of MMSE-IRC receiver. In calibration phase receiver modeling is ideal type e.g. without phase noise modeling or frequency error modeling.
Proposal 5: Use baseline receiver model as MMSE-IRC. Calibration phase should not include receiver non-idealities. Non-idealities should be studied in the study item phase after the calibration phase.
2.7 	Imperfections
Both the link and system simulations should consider the typical realistic simulations such as realistic channel estimation, feedback delay, etc. For operation at high frequency bands, realistic models for various imperfections such as phase noise and power amplifier characteristics should be considered and where necessary calibrated and agreed in RAN1. PA modeling and Phase noise aspects are discussed more detailed in chapter 2.9 and 2.10.
Proposal 6: Both link and system simulations should consider realistic channel estimation, CSI feedback etc.
Proposal 7: For operation at high frequency bands, realistic models for various imperfections such as phase noise and power amplifier characteristics should be agreed and calibrated if necessary.
2.8	PA modeling
The nonlinear power amplifier have significant impact on performance with respect to:
- Transmit spectrum mask
- Multiuser Interference between FDM separated UE’s 
- The transmit power that can be used for a given modulation 
Proposal 8: The nonlinear power amplifier should be taking account in performance comparison
2.9	PN modeling
Phase noise (PN), caused by oscillator implementation technology destroys the orthogonality of subcarriers in OFDM and causes common phase error (CPE) and inter-carrier interference (ICI) in OFDM based systems. PN with current available technologies limits the maximum received SNR especially at higher carrier frequencies. This impact may be handled by using large subcarrier spacing and PN estimation and compensation at the receiver. The PN impact is dependent on the utilized oscillator performance, modelled by oscillator power spectral density (PSD).
Proposal 9: Oscillators phase noise should be taken in account in numerology evaluation 



3	Conclusion
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]In this contribution we have presented following proposals to be taken into account in link and system simulations assumptions related to next generation access technologies.
Proposal 1: For link or system evaluations bandwidth of below 6GHz carrier frequency cases are defined of multiple of 20MHz with carrier aggregation. Moreover multiple of e.g. 100MHz, 500MHz or 1GHz bandwidths are used above 6GHz carrier frequency cases with carrier aggregation.  
Proposal 2: Additional ISDs into defined deployment scenarios [2] should be possible to introduce e.g. for higher carrier frequencies on need basis.
[bookmark: _GoBack]Proposal 3: For various antenna-related parameters such as UE/BTS height, antenna array configuration, and antenna element patterns, reuse the assumptions from [5] and [6] as the starting point. For performance evaluations additional antenna configurations is presented in Table 1 for BTS side and Table 2 for UE side. 
Proposal 4: Use full buffer traffic model assumptions for calibration phase in system evaluations. After calibration phase a finite buffer model is required for study phase evaluations. Proposed traffic model candidates are FTP model 1 and 3.
Proposal 5: Use baseline receiver model as MMSE-IRC. Calibration phase should not include receiver non-idealities. Non-idealities should be studied in the study item phase after the calibration phase.
Proposal 6: Both link and system simulations should consider realistic channel estimation, CSI feedback etc.
Proposal 7: For operation at high frequency bands, realistic models for various imperfections such as phase noise and power amplifier characteristics should be agreed and calibrated if necessary.
Proposal 8: The nonlinear power amplifier should be taking account in performance comparison
Proposal 9: Oscillators phase noise should be taking account in numerology evaluation 
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