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Discussion
1 Introduction
The new RAT SI includes an objective to provide performance evaluation of the technologies identified for the new RAT and analysis of the expected specification work. The usage scenarios to be evaluated were identified in [1] including eMBB, mMTC and URLLC.
In this contribution, we provide our views on the evaluation assumptions for above scenarios.
2 Discussion on scenario 
2.1 Attributes of deployment scenarios
The attributes of the deployment scenarios are summarized in Table 1 according to [2]. The carrier frequency is ranged from ~700MHz to ~70GHz, depending on the deployment scenarios. The aggregated system bandwidth is from 20MHz to 1GHz, depending on the carrier frequency. 
In addition, we proposed the target traffic load for each deployment scenarios during the evaluation taking into account the practical operation.
Table 1. Attributes of deployment scenarios
	
	indoor hotspot
	dense urban
	Rural
	urban macro
	high speed: 

	Carrier Frequency
	Around 4GHz or

Around 30GHz or

Around 70GHz
	Around 4GHz (small/macro cell layer) + Around 30GHz 
(small cell layer)
	Around 700MHz or

Around 4GHz (ISD1=1732m)
Around 700MHz +

Around 2GHz (ISD2=5000m) 
	Around 2GHz or

Around 4GHz or

Around 30GHz 
	Around 4GHz 
Around 30GHz
Around 70GHz (Relay)

	Aggregated system bandwidth (DL+UL)
	Around 700MHz : up to 20MHz

Around 2GHz / 4GHz: up to 200MHz

Around 30GHz / 70 GHz: up to 1GHz

	BS Tx and Rx antenna elements
	Around 700MHz : up to 64

Around 2GHz / 4GHz: up to 256

Around 30GHz / 70 GHz: up to 256

	UE Tx and Rx antenna elements
	Around 700MHz : up to 4

Around 2GHz / 4GHz: up to 8

Around 30GHz / 70 GHz: up to 32

Relay FFS 

	Target Traffic load
	High (70%)
	High (70%)
	Medium (50%)
	High (70%)
	TBD


Traffic load

Indoor hotspot, dense urban, urban macro with dense user distribution could be set with the high traffic-load (e.g., 70%). The target traffic load for rural scenario may be assumed with 50%.

Proposal 1: 70% target load can be set for indoor hotspot, dense urban and urban macro scenarios. And 50% target load can be assumed for rural scenario.
UE Tx and Rx antenna elements
The number of UE antenna elements highly depends on the device type, device size and implementation complexity. So such assumption shouldn’t mandate any UE implementation.

Observation 1: The number of UE antenna elements for the evaluation can’t mandate any UE implementation.

2.2 Relations of KPI, traffic model, usage scenario and deployment scenario
Considering the simulation time and simulation complexity, the following combinations of evaluation assumptions are recommended for evaluation.
Table 2. Key performance indicators (KPI) and deployment scenario 
	Equipment
	KPI
	Traffic Model
	Usage Scenario
	Preferred Deployment Scenario

	eNB/UE
	User experienced data rate
	FTP model
	eMBB
	Dense Urban/Urban Macro

	
	5th percentile user spectrum efficiency
	FTP model
	eMBB
	Dense Urban/Urban Macro

	
	Reliability
	QoS-based model
	URLLC
	Indoor or Dense Urban

	eNB
	Cell/TP/TRP
spectral efficiency
	FB/FTP
	eMBB
	Dense Urban/Urban Macro

	
	Area traffic capacity
	FB/FTP
	eMBB
	Dense Urban/Urban Macro

	
	Connection density
	QoS-based model
	mMTC
	Rural


Traffic Model

Probably, three types of traffic models can be considered during the evaluation.
· Full-buffer model: 

· It is useful for calibration and considered as a reference. The maximum system capacity can also be evaluated based on full-buffer model.
· FTP model:

· It is more close to the practical usage of the service, which can be used for evaluation of user experienced data rate. 

· Meanwhile, the traffic load associated with FTP model should be defined properly for evaluation, depending on the scenario.

· Considering the widely usage of social network applications with a large number of short messages and web browsing services with many HTTP requests or ACK messages, the typical packet size for mimicking such typical services can be assumed  small. Moreover, such small packets may be frequently transmitted mixed with a few large packets occasionally. 

· Depending on the packet size, the file dropping criteria in [3] should be changed as well for proper evaluation.
· QoS-based model
· In [2], QoS-based model is proposed for evaluation of a few KPIs, such as reliability and connection density, which is typically mimicking URLLC and mMTC traffic.

· Probably, QoS-based model can be defined with a delay requirement by referring to VoIP model or NB-IoT model characterized by a transmission period and a small packet size.
Proposal 2: FTP model should consider the small packet size with frequent transmission mixed with a few large packets.

Proposal 3:  QoS-based model may be specified by referring to VoIP/NB-IoT model.

Usage and deployment scenarios
For eMBB, the deployment scenarios are proposed in [2]. They are indoor hotspot, dense urban, rural, urban macro and high speed, and the corresponding attributes are shown in Table 1.  In particular, urban macro and dense urban can be considered as the typical scenarios with most challenges, which can be prioritized for simulation during the study. Considering the 30GHz channel model is still under study, dense urban scenario with usage of 30GHz frequency band can be postponed until the above-6Ghz channel model is specified.
For URLLC, resource consumption could be quite high in case of the large coverage to achieve the string requirement on reliability and latency. So indoor or dense urban could be considered as the typical scenario for deployment.  Since the channel model for the high frequency band typically used for indoor and dense urban scenario are still under study, the evaluation could be postponed as well.
For mMTC, most of the simulation assumption may refer to study for NB-IoT. Given the attributes of extended coverage for mMTC, the rural scenario with low frequency band such as 700MHz could be a good starting point.
Proposal 4: For eMBB, urban macro and dense urban are prioritized for performance evaluation.
Proposal 5: For URLLC, indoor or dense urban are preferred for performance evaluation, which can be postponed until above-6GHz channel model is specified

Proposal 6: For mMTC, rural scenario is preferred for performance evaluation due to large coverage. 

3 Channel Model
3D channel model [4] enables to evaluate possible specification method to enhance the performance with 3D-beamforming or with FD-MIMO, and it could be the baseline channel model for scenarios with carrier frequency below 6GHz. The channel model for frequency spectrum above 6GHz will be clear after its study item [5] is finished at Q2/2016. The comparisons between the channel models for frequency spectrum below/above 6GHz are shown in Table 3.
Proposal 7: For performance evaluation below 6GHz frequency, the channel model of 3D-UMi/UMa should be applied. 
Table 3. Comparisons between channel model<6GHz and >6GHz 
	
	channel model  < 6GHz 
	channel model > 6GHz

	Scenario
	· 3D-UMi with O2O and O2I [2]
· 3D-UMa with O2O and O2I [2]

	· UMi (Street canyon, open square) with O2O and O2I
· UMa with O2O and O2I

· Indoor office
· Indoor shopping mall

	Frequency dependent parameters
	Path loss model[2]
	· Pathloss model

· O2I penetration loss
· Small scale parameters (e.g., DS/ASD/ASA/ZSA/ZSD/SF/K, correlations)

	Additional modeling
	
	· Oxygen absorption, for large bandwidth and large antenna array, 
· Spatial consistency modelling 
· blockage effect


4 Other Simulation Assumptions

Simulation bandwidth: 

In the deployment, it is likely the large system bandwidth will be applied to achieve the high data rate and performance. However, taking into account the simulation time and complexity, maybe 10MHz or 20MHz can be considered for simulation during the evaluation. 

Proposal 8: 10MHz bandwidth could be considered for simulation for reducing simulation complexity.

Receiver type: 
MMSE or IRC receiver can be considered as the baseline receiver for evaluation. However, the more advanced receiver, e.g., R-ML/CWIC receiver assumed in Rel12 NAICS [5] and Rel13 MUST [6], should be allowed for feature evaluation as well.
Proposal 9: MMSE/IRC receiver can be a baseline receiver. However, the advanced receiver such as R-ML/CWIC should be allowed for evaluation as well.
5 Conclusion
In this contribution, we discussed the issues related to the performance evaluation for next generation technology with the following observations and proposals for consideration:
Observation 1: The number of UE antenna elements for the evaluation can’t mandate any UE implementation.
Proposal 1: 70% target load can be set for indoor hotspot, dense urban and urban macro scenarios. And 50% target load can be assumed for rural scenario.
Proposal 2: FTP model should consider the small packet size with frequent transmission mixed with a few large packets.

Proposal 3:  QoS-based model may be specified by referring to VoIP/NB-IoT model.
Proposal 4: For eMBB, urban macro and dense urban are prioritized for performance evaluation.
Proposal 5: For URLLC, indoor or dense urban are preferred for performance evaluation, which can be postponed until above-6GHz channel model is specified

Proposal 6: For mMTC, rural scenario is preferred for performance evaluation due to large coverage. 
Proposal 7: For performance evaluation below 6GHz frequency, the channel model of 3D-UMi/UMa should be applied. 
Proposal 8: 10MHz bandwidth could be considered for simulation for reducing simulation complexity.

Proposal 9: MMSE/IRC receiver can be a baseline receiver. However, the advanced receiver such as R-ML/CWIC should be allowed for evaluation as well.
References
[1] RP-160671, “Study on NR New Radio Access Technology”, 

[2] 3GPP TR 38.913 v0.3.0, “Study on Scenarios and Requirements for Next Generation Access Technologies (Rel-14)”.
[3] 3GPP TR 36.814 v9.0.0, “Further advancements for E-UTRA physical layer aspects (Rel-9)”. 
[4] 3GPP TR 36.873 v12.12.0, “Study on 3D channel model  for LTE (Rel-12)”.
[5] RP-151606, “New SID Proposal: Study on channel model for frequency spectrum above 6 GHz”.
[6] 3GPP TR 38.866 v12.0.1, “Study on Network-Assisted Interference Cancellation and Suppression (NAIC) for LTE (Rel-12)”.
[7] 3GPP TR 38.859 v13.0.0, “Study on Downlink Multiuser Superposition Transmission (MUST) for LTE (Rel-13)”.











































































