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1   Background
In RAN#75, the new WI on New Radio Access Technology was approved [1]. According to the latest TU allocation [2], the performance part will start from this meeting.
In this contribution, we analyze NR channel models for performance requirements.
2   Discussion
Channel models are important for performance requirements, not only for demodulation performance, but also for CSI performance. Without agreements on channel model, performance requirements cannot be defined. So we should discuss NR channel models at the first priority.
In the following sections, we firstly provide some reviews for LTE channel models and then provide some analyses for NR channel models.
2.1   Reviews for LTE channel models
In LTE, the channel models are defined in Section B in TS 36.101, including
· Static propagation condition

· Multi-path fading propagation conditions

· MIMO Channel Correlation Matrices

· etc.
So for LTE channel models, multi-path fading propagation conditions are defined for 1x1 channel and MIMO channel correlation matrices are defined for extensions to MIMO channels.
For multi-path fading propagation conditions, 3 models are defined, i.e. EPA, EVA, ETU. Detailed delay profiles are given in Table 1.
Table 1: Delay profiles for E-UTRA channel models

	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	43 ns
	410 ns

	Extended Vehicular A model (EVA)
	9
	357 ns
	2510 ns

	Extended Typical Urban model (ETU)
	9
	991 ns
	5000 ns


For MIMO channel correlation matrices,  and  parameters are defined as shown in Table 2.
Table 2: The  and  parameters for ULA MIMO correlation matrices

	Correlation Model
	(
	(

	Low correlation
	0
	0

	Medium Correlation
	0.3
	0.9

	Medium Correlation A
	0.3
	0.3874

	High Correlation
	0.9
	0.9


This two parts comprise the channel model for LTE.
2.2   Considerations for NR channel models
For NR channel models, one WF was agreed in [3]:
· Proposal#1: Define demodulation requirements with TDL channel models
· The detailed TDL definition is FFS

· Channel models defined for FR2 in 38.901 could be a starting point

· How the models can be emulated in the tests is FFS

· Generation of TDLs from CDLs is not precluded

· Proposal#2: Further study the modifications necessary to channel models to capture effect of beamforming and antenna pattern
· Proposal#3: Further study the modifications necessary to simplify TDL channel models
So basically TDL channels are considered since they are simpler and have better statistic characters.
In TR 38.901 [4], channel models for link-level evaluations are given in Section 7.7, which is organized as below:
7.7
Channel models for link-level evaluations

7.7.1
Clustered Delay Line (CDL) models

7.7.2
Tapped Delay Line (TDL) models

7.7.3
Scaling of delays
7.7.4
Spatial filter for generating TDL channel model
7.7.5
Extension for MIMO simulations
7.7.6
K-factor for LOS channel models
Both CDL and TDL models are defined with scaling delays. Spatial filters for generating TDL channel models are also provided. For NR channel models, as agreed in [3], TDL models are preferred. There are two things which should be considered separately:
· Power delay profiles

· Correlation matrices
Proposal 1: Separate considerations for PDP and correlation matrices.
For the PDP, there are some pre-defined models in [4], i.e. TDL-A/B/C/D/E. As indicated in [3], modifications can be considered to simplify theses PDP profiles.
Since PDPs in [4] are normalized. i.e. the rms delay spread is 1. We can scale delays to the desired value by:
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Some example scaling parameters are also given in [4] as:
Table 1. Example scaling parameters
	Model
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	Very short delay spread
	10 ns

	Short delay spread
	30 ns

	Nominal delay spread
	100 ns

	Long delay spread
	300 ns

	Very long delay spread
	1000 ns


We can pick some for RAN4 evaluations, such as short/normal/long delay spread with 30/100/300ns.
Proposal 2: Use scaling factors of 30/100/300 ns for RAN demod evaluations.
For antenna correlation matrices, some levels can be considered as LTE such as high, medium and low. The detailed correlation factor for FR1 and FR2 should be further studied.
Proposal 3: FFS detailed correlation factors for high, medium and low models.
3   Proposals
In this contribution, we analyze NR channel models and propose that
Proposal 1: Separate considerations for PDP and correlation matrices.

Proposal 2: Use scaling factors of 30/100/300 ns for RAN demod evaluations.
Proposal 3: FFS detailed correlation factors for high, medium and low models.
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