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1 Introduction
In the RAN#71 meeting a new study item on New Radio (NR) Access Technology was approved [1]. The main objective of the study item is to develop and evaluate the technologies for the NR system to support a broad range of the use cases including enhanced mobile broadband, massive MTC, and URLLC. In this contribution we provide our views on the additional simulation assumptions that should be used for the comparison of the identified technologies and for the future work on the NR.
2 Discussion on the deployment scenarios
In TR 38.913 "Scenarios and Requirements for Next Generation Access Technologies" [2] the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc, were identified. The identified deployment scenarios are expected to be used for the evaluation and comparison of the technologies for the NR. These deployment scenarios will be also used for the performance evaluation of NR access technology with respect to the KPI metrics defined in the [2]. 
NR access technology is envisioned to be applicable in the different deployment scenarios. Among the identified deployment scenarios in [2], the indoor hotspot, dense urban, rural, urban macro and high speed scenarios will be used for the evaluations for the enhanced mobile broadband (eMBB). Some of the scenarios such as “extreme rural” are interesting, but currently are lacking of the appropriate prorogation modelling. Therefore, in this contribution we will primarily focus on the additional simulation assumption for the scenarios listed in Table 1, where the related channel model scenarios discussed in [2] are also provided. The antenna modelling for NR is discussed in our companion contribution [3].
Table 1 –The deployment and related channel model scenarios for NR evaluations
	TR scenario
	Related channel model scenarios

	Indoor hotspot
	Open office, mixed office, shopping mall

	Dense urban
	Street canyon, open square 

	Urban Macro
	Urban macro cell


Indoor hotspot scenario

The “indoor hotspot” scenario considers deployment of the small cell inside of the building such as office or shopping mall. The overlaid macro cell layer in such scenario is typically not considered. Therefore, the evaluations in such scenario may focus on the small cell layer only. 
According to [1] the “indoor hotspot” scenario should consider both low (4GHz) and high (30GHz) frequency bands. In principle for evaluation of NR the existing layout of “small cell scenario 3” described in [7] with 4 low power nodes and ISD of 30 meters can be considered. However for the high frequency band such ISD is relatively large to support evaluations with high traffic loads. Therefore, the density of small cell layer can be further increased to 8 or 12 TRPs to guarantee the smaller ISD of 20 meters mentioned in [2].  
The proposed TRP layouts for the “indoor hotspot” scenario are shown in Figure 1. It should be noted that dense deployment of TRP with ISD 20m would require consideration of the possible correlation of the large scale parameters (e.g. shadow fading) between TRPs that has not be considered, so far, as part of channel model study item [2].
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Figure 1: Possible TRP layouts for evaluation of “Indoor Hotspot” scenario
Proposal:

· For indoor hotspot scenario adopt the 8 and 12 TRPs deployment as shown in Figure 1 with ISD of 20 meters and uniform dropping of the UEs
· Consider modelling of the large scale parameters correlations between TRPs (e.g. shadow fading) due to small ISD (<50m)
Dense urban scenario
The “dense urban” scenario considers outdoor deployment of the macro cells with typical ISD of 200m. The macro cell layer can be complemented with outdoor micro cell layer to provide traffic offloading in the hotspot areas. The micro cell layer is expected to be used in the high frequency band (30GHz), while the macro cell layer at the low frequency band (4GHz). 

Two sub-scenarios may be considered for the “dense urban” scenario – street canyon and open square. For the open square scenario non-uniform dropping of the UEs and TRPs should be considered, where some fraction of the outdoor users and micro cell TRPs should be present in the hotspot area. The hotspot area can be modelled as circular area with radius of 25-30 meters, where the density of the outdoor UEs should be increased. The TRP as well as outdoor users can be randomly dropped in such hotspot area subject to the minimum distance constraints for TRP-to-TRP to TRP-to-UE.
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Figure 2: Possible TRP layouts and hotspot area for evaluation of “Dense urban” scenario
Similar to “Indoor hotspot” scenario, dense deployment of TRP with ISD less than 50m would require consideration of the possible correlation of the large scale parameters (e.g. shadow fading) that, so far, has not been considered as part of channel model study item [4].
Proposal:

· For dense urban scenario adopt the TRP deployment as in Figure 2 with circular hotspot areas of 25-30 meters radius with non-uniform dropping of the UEs and TRPs of micro cell layer
· Micro cell layer TRPs and fraction of the outdoor users should be dropped in the hotspot area subject to TRP-to-TRP to TRP-to-UE distance constraints
· Consider modelling of the large scale parameters correlation between micro cell layer TRPs (e.g. shadow fading) due to small ISD (<50m)
Urban macro scenario

The “urban macro” scenario considers outdoor deployment of the macro cells with larger ISD of 500m. The macro cell layer is expected to be used at the high (30GHz) as well as low (4GHz) frequency bands without underlay micro cell layer. To provide the coverage of the NR for ISD of 500m, the low and high frequency bands should be considered simultaneously at the TRP for the evaluation of the urban macro deployment. In this case, the frequency consistency of the channel model between low and high frequency bands should be ensured at least from the large-scale parameter modelling (e.g. shadow fading).
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Figure 3: Possible TRP layouts for evaluation of “Urban macro” scenario
Proposal:

· For urban macro scenario adopt the TRP deployment as in Figure 3 with uniform dropping of the users

· Low (4GHz) and high (30GHz) frequency bands should be considered simultaneously in the evaluations to provide coverage of the NR technology
· Frequency consistency between low and high frequency bands should be considered in the evaluations
3 Discussion on the modelling dynamic UL/DL configuration 

The NR technology should be designed to support different frequency bands with paired and unpaired spectrum allocations. Comparing to the paired spectrum allocation, the UL / DL transmission in the unpaired spectrum should share the same time and frequency resources of a given frequency band. To provide efficient resource utilization in time varying traffic conditions, the NR technology is expected to support dynamic and TRP-specific (in some cases UE-specific) assignment of the UL / DL transmission. Such transmission scenario with flexible UL / DL configuration introduces new interference links (TRP-to-TRP and UE-to-UE) for which the corresponding propagation channels should be defined in the evaluation assumptions (see Figure 4).
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Figure 4: Illustration of interference link that should be supported by the propagation conditions
For the low frequency bands the propagation scenarios defined in eIMTA SID [5] can be reused as much as possible. However, further discussion is needed how to introduce the propagation conditions for TRP-to-TRP and UE-to-UE links in the high frequency bands. According to the current status of the channel model study item such scenarios has not been discussion in RAN1. 
Proposal:
· Evaluation assumption of the NR should consider scenarios with dynamic UL / DL configuration

· For low frequency band the evaluation assumption for TRP-to-TRP and UE-UE should be reused from the eIMTA SID

· Discuss further how to handle TRP-to-TRP and UE-UE interference links for the high frequency band considering progress in the channel model SID
4 Discussion on number of TXRUs and bandwidth
The number of the physical antennas at the UE and TRP has been discussed in [2] for the system operating in low and high frequency bands. In practical systems to reduce the cost, physical antennas may be virtualized to the smaller number of TXRUs. The number of TXRUs to be used in the evaluations is important parameter of the system, since it defines the baseband capability and the performance of the system and also impacts the NR design. Therefore, the number of TXRUs should be considered as part of evaluation assumptions. As the actual number of the required TXRUs highly depends on the specific technology to be evaluated, it is recommended to define only the maximum number of TXRUs. Table 2 shows the possible upper bounds for the TXRUs number that may be considered. The exact value can be defined for the specific NR technology evaluation and can be discussed separately.
Table 2 –The maximum number of antenna elements and TXRUs

	Frequency
	Low Band
	High

	Unit
	UE
	TRP (Relay, BS)
	UE
	TRP (Relay, BS)

	Tx Antenna
	up to 8
	up to 256
	up to 32
	up to 256

	Rx Antenna
	up to 8
	up to 256
	up to 32
	up to 256

	TXRUs
	up to 8
	up to 32
	up to 8
	up to 32


The maximum operating bandwidth is another parameter that has an impact on the NR performance. In [2] the maximum aggregated bandwidth that should be considered for NR is provided. In the actual evaluations the full bandwidth evaluations is not always required. For example, for technology evaluations in LTE with maximum 20MHz system bandwidth, 10MHz system bandwidth has been usually considered assuming similar performance trends in larger system bandwidth. Therefore, to simplify the performance evaluations, at least for the comparison of the different NR technologies, we propose to set 10MHz system bandwidth for the evaluation of NR in the low frequency bands and 100MHz system bandwidth for the evaluation of NR in the high frequency bands as a baseline. 
Proposal:
· The maximum number of TXRUs for evaluation of NR is set in accordance to Table 1. The actual number of antennas and TXRUs should be defined separately for evaluation of the specific NR technology.
· Comparison of different NR technologies is based on 10MHz system bandwidth for the low frequency bands and 100MHz for the high frequency bands as baseline.
5 Traffic models

The traffic models should be defined for the evaluations of the NR technology. For comparison of different NR technologies the existing non full buffer FTP-based traffic models [6] should be used possibly with some extensions. For example, one of the application as the eMBB use case is streaming of the video transmission from TRP to UE. In this case the more detailed modelling of the traffic pattern corresponding to the video transmission can be considered for evaluations. More specifically, Figure 5 illustrates the packet assignment to the user in the conventional FTP traffic model, where each user is typically associated with single file of the fixed size (e.g. 0.5 Mbytes). However, for the video streaming (e.g. YouTube service), the traffic pattern for a given user comprises periodical transmission of the smaller file chunks of the predetermined size (e.g. 64 Kbytes) arriving to the traffic queue with some predetermined rate. Figure 6 provides illustration of such video traffic pattern that should be considered as possible extension of the existing FTP traffic models for evaluations of NR technologies.
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Figure 5: Illustration of the conventional FTP traffic model corresponding to generic communication
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Figure 6: Illustration of the more advanced FTP traffic modelling corresponding to video streaming
The full buffer evaluation may be also considered for the evaluation of NR. However, the performance results obtained from the full buffer evaluations should not be used for the comparison of different NR technologies. The full buffer result should be primarily considered for the comparison of NR performance with IMT-Advanced evaluation results and evaluation of some KPI requirement metrics (e.g. spectral efficiency).
Proposal:

· The comparison of the NR technology should be based on the non-full buffer traffic models

· FTP traffic models defined in TR 36.819 is considered as a starting points

· More advanced traffic models for evaluation for the video streaming (e.g. YouTube service) is defined

· Full buffer evaluation is used for the comparison with IMT-Advanced results and evaluations of some KPI requirement metrics (e.g. spectral efficiency)

6 In-band relay modelling

In in band relying should be also considered in the evaluation of NR technology. For example, in the dense urban scenario it can be assumed that the macro cell layer and overlaid micro cell layer are connected with each other using wireless backhaul at the high frequency bands. Depending on the transmission assumption the backhaul links and the access links on the micro cell layer may interfere with each other. Therefore, the propagation conditions for the corresponding links should be defined. Similar to the conclusion for the modelling of the dynamic UL/DL, further discussion is needed how to introduce the propagation conditions for TRP-to-TRP links for modelling of the in-band relaying.
Proposal:
· For modelling of in-band relays discuss further how to handle TRP-to-TRP links for the high frequency band considering progress in the channel model SI
7 Summary

In this contribution we have provided our views on the general evaluation assumptions and methodology that should be used for development and specification of the NR. Based on the discussion the following proposals were made:

· For indoor hotspot scenario adopt the 8 and 12 TRPs deployment as shown in Figure 1 with ISD of 20 meters and uniform dropping of the UEs
· Consider modelling of the large scale parameters correlations between TRPs (e.g. shadow fading) due to small ISD (<50m)

· For dense urban scenario adopt the TRP deployment as in Figure 2 with circular hotspot areas of 25-30 meters radius with non-uniform dropping of the UEs and TRPs of the micro cell layer

· Micro cell layer TRPs and fraction of the outdoor users should be dropped in the hotspot area subject to TRP-to-TRP to TRP-to-UE distance constraints
· Consider modelling of the large scale parameters correlation between micro cell layer TRPs (e.g. shadow fading) due to small ISD (<50m)

· For urban macro scenario adopt the TRP deployment as in Figure 3 with uniform dropping of the users

· Low (4GHz) and high (30GHz) frequency bands should be considered simultaneously in the evaluations to provide coverage of the NR technology

· Frequency consistency between low and high frequency bands should be considered in the evaluations
· Evaluation assumption of the NR should consider scenarios with dynamic UL / DL configuration

· For low frequency band the evaluation assumption for TRP-to-TRP and UE-UE should be reused from the eIMTA SID

· Discuss further how to handle TRP-to-TRP and UE-UE interference links for the high frequency band considering progress in the channel model SID
· The maximum number of TXRUs for evaluation of NR is set in accordance to Table 1. The actual number of antennas and TXRUs should be defined separately for the evaluation of the specific NR technology.

· Comparison of different NR technologies is based on 10MHz system bandwidth for the low frequency bands and 100MHz for the high frequency bands as baseline.

· The comparison of the NR technology should be based on the non-full buffer traffic models

· FTP traffic models defined in TR 36.819 is considered as a starting points

· More advanced traffic models for evaluation for the video streaming (e.g. Youtube service) is defined

· Full buffer evaluation is used for the comparison with IMT-Advanced results and evaluations of some KPI requirement metrics (e.g. spectral efficiency)

· For modelling of in-band relays discuss further how to handle TRP-to-TRP links for the high frequency band considering progress in the channel model SI
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